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ime  que  les  nouveaux  plans  d'6iectriftcation  des 

de  Fer  Britanniques  exigeront  200  MW  du 
ubilc  de  distribution,  d  un  facteur  de  charge 
itre  0,67  pour  les  lignes  les  plus  chargees  et  0,26 

moins  chargees.  On  estime  la  consommation 
i  950  niillions  de  IcWh  environ,  L'6nergre  provien- 
'Stdme  de  transport  national,  par  I'internD^diaire 
iations  ^quip^es  de  transformateurs  Scott  ou 
6s   de    132/25  kV.  Toutes  les  commutations  de 

autres  op6rations  de  commutation  seront  t6l6- 
§es  par  un  syst6me  i  fr6quence  vocale  d  parfir 

de  commande.  Tout  Tappareillage  de  commuta- 
)rot6g6  et  utilise  des  disjoncteurs  d  bain  d'huile 
nentation  de  la  traction. 

IS  de  la  Ditfribufion 516 

>ports   annuals   des    organismes    nationalis6s   qui 

t  et  vendent  r6lectricit6  au  d6tail  en  Angleterre 

»ys    de    Galles    font    apperaitre    une    utilisation 

des  disjoncteurs  h  r6enclenchement  rapide  pour 

la   continuit6   de   ralimentation.   L'int6ret  mani- 

ir    le    chauffage    par   le    plancher,    aliment6    aux 

reuses,     s'est     maintenu,     Les     conducteurs     en 

pour  cables  ont  6t6  largement  utilis6s  et  on  a 

des  essais  sur  les  isoJants  plastiques  pour  cables 

La  difRcult6  que  pr6sente  le  probl6me  de  I'em- 

'  des  sous-stations  a   fait  croitre   rint6ret   pour 

ormateurs    enterr6s    dont    le    radiateur    de    re- 

ent  seulement  se  trouve  6  I'air  libra. 
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6nleurs  Canadians  qui  sont  all6s  en  URSS  pour 
K  installations  d'alimentation  jugent  cet  6quipe- 
markable  "  dans  le  domaine  de  la  transmission 
te  fr6quence  et  de  la  g6n6ratton  hydro61ectrique. 
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Elelctriftzierungsvorhaben  der  britischen  Eisen- 
Brden  schetzungsweise  insgesamt  eine  Leistungs- 
in  der  Hohe  von  etwa  200  MW  an  das  ofFent- 
sorgungssystem  steilen.  bei  einem  Belastungs- 
9n,  der  zwischen  0,67  fijr  die  am  schwersten  und 
ie  am  letchtesten  belasteten  Leitungen  schwankt. 
iche  Leistungsaufnahme  wird  auf  etwa  950 
IcWh  geschatzt.  Lie  Leistungszufuhr  erfolgt  aus 
undnetz  durch  Unterwerke,  die  mit  einphasigen 
Scottscher  Schaitung  angeordneten  Transform- 
>geriistet  sind.  Samtiiche  Stufenschaltungen  und 
chaltvorgange  werden  von  Kontrollraumen  aus, 
>nfrequenzsystem  ferngesteuert  sein.  Samtiiche 
te  werden  in  geschlossener  Bauart  ausgefuhrt. 
Fahrstromieitungen    werden    Oelabschalter    ver- 
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iresberichte  der  staatiichen  Stromversorgungs- 
fur  England  und  Wales  lessen  die  zunehmende 
ig  schnellwirkender  wiedereinschaltender  Aus- 
kennen  u.  zw.  im  Interresse  erhohter  Belastungs- 
Betrachiiiches  Interesse  wird  weiterhin  elek- 
lit  Ausfallstrom  betriebenen  Fussbodenheizungen 
lebracKt.  Aluminiumseelen  sind  im  Kabelbau 
d  verwendet  worden  und  die  Brauchbarkeit 
ner  Kunststoffe  als  Netzkabelisolierung  ist 
id  eingehender  Versuche  gewesen.  Bei  den 
len  ^chwierigkeiten  in  der  Beschaffung  geeig- 
itellen,  geht  man  im  Unterwerksbau  dazu  uber, 
ormatoren  vertenkt  und  nur  die  Kuhler  freiste- 
ardnen. 

laditcher  Ingenieure  in  Russland 528 

:he  Ingenieure.  die  U.d.S.S.R.  besuchten  um 
lagen  zu  besichtigen,  bezeichneten  als  "  hervor- 
ias,  was  sie  auf  dem  Gebiete  der  Ultrastark- 
ragung  sowie  der  Wasserkraftanlagen  zu  sehen 
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MEM  Push  Button  Control  Stations  meet  every  requirement 
associated  witli  the  remote  control  of  electric  motor  starters 
In  addition  to  the  models  illustrated,  the  range  includes  flusl 
inset  patterns  for  recessing  into  machine  tools,  etc.,  and  bai 
entry  models  for  suspension  by  conduit.  Forty  different  modi 
are  available  from  which  to  make  a  choice.  A  wide  range  of 
Control  Stations  is  also  available  for  use  on  machine  tools  a 
other  equipment  intended  for  export  to  Canada.  These  modi 
areC.S.A.  Approved  and  beartheC.S.A.  Approvals  No.  132 
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TARIFFS  ON  TRIAL 

After  Sir  Robertson  King  had  set  the  backcloth  by  stating  bluntly  that  electricity 
prices  would  have  to  go  up,  two  area  boards  have  followed  quickly  by  announcing 
increased  tariffs  in  the  domestic  and  commercial  classes.  Other  chairmen,  also, 
have  taken  the  opportunity  of  this  annual  period  of  stocktaking  to  give  warning 
of  impending  higher  prices.  The  two  boards,  however.  South  East  and  South  Wales, 
can  point  to  lower  returns  on  capital  employed  than  any  other  board,  0-29%  and 
M8%,  respectively,  and  most  of  the  tariffs  concerned  tend  to  show  a  lower  yield 
than  the  national  average.  But  whatever  may  be  the  justification  in  these  cases, 
in  general,  area  board  finance  does  not  look  unhealthy.  The  surplus,  after  paying 
all  interest  charges,  rose  from  2-4%  in  1958-59  to  278%  of  total  assets.  It  is  the 
heavy  additional  burdens  that  have  to  be  carried  during  the  second  half  of  the 
current  year  that  have  set  the  distress  signals  flying.  First,  there  is  the  substantial 
rise  in  the  wage  and  salary  bill,  which  cannot  be  c^set  by  the  steadily  increasing 
units  sold  per  man.  Then  there  is  the  rise  of  5s  Id/ton  in  the  price  of  coal,  estimated 
to  cost  a  further  £11  to  £12  million.  This,  however,  has  to  be  viewed  against 
the  6s  3d /ton  fall  over  the  last  two  years  in  delivered  coal  cost  due  to  the  praise- 
worthy concentration  of  generation  in  short-haul  stations.  A  greater  problem  for 
the  industry  is  the  drive  towards  more  self  financing.  The  undertaking  to  find  an 
average  of  48%  of  the  industry's  capital  needs  from  revenue  over  the  seven  years 
to  1965  is  proving  unduly  onerous.  The  figure  has  fallen  from  47-4%  in  1958-59 
to  43*6%  last  year,  so  the  industry  is  already  nearly  £15  million  behind  the  target 
average.  With  the  CEGB  plant  programme  being  revised  upwards,  clearly  this 
48%  self -financing  target  is  beginning  to  look  unrealistic.  This  is  a  matter  that 
needs  consideration;  one  which,  in  any  case,  will  come  before  Parliament  next 
autumn,  when  the  Electricity  Council  will  need  an  increase  in  its  borrowing  powers. 

DEMAND  GROWTH  EMERGENCY 

Estimates  of  demand  growth  on  the  CEGB  system  have  been  persistently  below 
realisation.  This  admission  is  one  of  the  major  revelations  of  the  recent  Generating 
Board  report,  though  there  is  strangely  little  about  it  in  the  Electricity  Council 
survey.  Now  the  Board  has  decided  that  it  must  budget  for  a  1,200  MW  larger 
demand  in  1964  than  it  had  previously  provided  for.  At  the  90%  peak-period 
availability  now  taken  for  generating  plant  planning,  that  represents  a  sent-out 
capacity  of  1,330  MW  to  be  found,  and  of  this.  650  MW  is  to  come  in  extra  sets 
in  the  1964  programme,  and  the  rest  by  postponing  scrapping  of  old  plant.  The 
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question  to  be  answered  is:  How  much  danger  of 
failure  to  meet  demand  was  occasioned  by  the  under- 
estimate? The  figures  suggest  a  5%  short-fall  in 
desirable  capacity  without  the  supplementary  pro- 
gramme, but  this  proportion  has  to  be  looked  at  with 
reference  to  its  distance  ahead  in  time.  Between 
300  MW  and  400  MW  of  plant  a  year  is  being  shut 
down  in  the  interest  of  more  efiicient  generation,  so 
that  there  is  a  big  reservoir  for  adjustment  as  each 
year's  load  experience  corrects  estimates  for  the  years 
ahead.  Also,  the  figure  of  90%  peak  availability  now 
being  taken  for  planning  purposes  is,  on  recent 
experience,  conservative,  and  so  builds  in  additional 
safety  factors.  Thus,  the  additional  generation 
required  could  probably  have  been  found  anyway, 
though  without  leaving  much  in  hand  for  unforeseen 
contingencies.  That  the  plant  programme  can  be 
increased  quickly  in  the  way  planned  is  a  sign  of 
one  welcome  easement — ^lag  between  planning  and 
commissioning  has  been  cut  sharply  from  what  it 
was  a  few  years  ago. 

ISOLATORS  OBSOLESCENT? 

By  definition,  an  isolator  has  negligible  breaking 
capacity  and  making  capacity,  although  it  should  be 
able  to  cope  with  high  through-currents.  In  the  latest 
of  the  annual  reviews  of  the  electrical  factory 
inspectorate  there  is  attention  to  the  danger  implicit 
in  such  operating  characteristics  in  both  supply  net- 
works and  in  factory  installations.  Isolators  are 
properly  opened  to  provide  safety  while  working  on 
equipment,  after  controlling  circuit-breakers  have 
de-energised  it;  but  they  are  liable  to  be  the  chosen 
means  of  reclosing  a  circuit  when  the  work  is 
finished,  especially  when  the  isolator  is  near  and 
the  circuit-breaker  a  long  way  distant.  Accidents 
due  to  this  cause,  when  the  circuit  has.  in  fact,  been 
closed  on  to  a  fault,  occur  from  time  to  time  and 
are  clearly  causing  concern.  In  factory  installations, 
the  isolator  is  often  associated  with  a  single  item  of 
equipment,  a  starter  or  a  fuse  board,  but  somewhat 
similar  considerations  apply.  The  ideal  answer  is  to 
regard  isolators  as  obsolescent  and  fit  instead 
isolating  switches  having  adequate  making  capacity. 
However,  there  are  snags  about  this,  partly  financial 
and  partly  design — the  medium- voltage  switch, 
especially,  may  be  large  relative  to  the  simple 
isolator.  If  too  much  emphasis  is  put  on  the  point, 
the  situation  can  be  reached  where  the  number  of 
isolators  was  reduced,  and  safety  would  be  likely  to 
suffer  in  that  way.  Perhaps  in  supply  networks  the 
case  for  isolating  switches  with  a  fault-making 
capacity  is  strong  enough;  in  factory  distribution  the 
argument  against  the  simple  isolator  is  less  convinc- 
ing, though  undoubtedly  deserving  attention. 

THE  RAILWAY  AS  A  LOAD 

Development  of  the  50  c/s,  25  kV  main  line  electri- 
fication system,  which  this  week  is  receiving  close 
international  attention  at  the  BTC  conference,  is 
another  tribute  to  the  versatility  of  the  grid.  Funda- 


Thls  week*s  quick  summary  of  electrical  news  faces  advertisement  page  20 


mental  to  the  whole  concept  is  availability  of  supply 
points   for   power   infeed   every   25    to   30  niles, 
reasonably  close  to  the  track,  giving  high  supply 
security,  and  sufficiently  closely  coupled  with  the 
overall  transmission  system  to  diminish  by  swamping 
the     potentially   troublesmne    effects   arising  from 
single-phase  rectified  train  loads.  The  tighdy  linked 
132  kV  grid  meets  these  requirements  so  well  that, 
in  most  cases,  it  is  thought  unnecessary  to  take  any 
special  precautions  about  harmonics  due  to  rectifica- 
tion (other  than  providing  a  delta  winding  to  sup' 
press   third   harmonics)   or   against  the    unbalance 
introduced  by  concentrated  single-phase  loads.  Wher^ 
main  lines  are  supplied  from  132  kV  substations^ 
no  complex  transformer  connections  are  adopted  <-* 
just  simple  connection  of  single-phase  units,  wil 
adjoining  sections  supplied  from  different  phases  t< 
limit  unbalance.  But  there  is  another  side  to  this.  Sue' 
simplicity  follows  in  part  because  the  railway  loai 
is  only  small  compared  with  general  system  load,  no 
the     inunense    demand    that    casusd    talk    of   itd 
desirability  to  the  supply  system  has  sometimes  mad( 
it.  The  Euston-Manchester-Liverpool  electrificatiocr^ 
will  impose  a  maximum  demand  of  about  110  MV<^ 
and  take  640  million  kWh  annually  at  a  load  factoer= 
of  about  65%;  suburban  and  branch  lines  are  less 
attractive  from  the  load  factor  aspect.  Even  whei 
fully   developed,   the  railway   load   is  unlikely   t< 
exceed  3%  of  overall  system  demand.  The  attraction 
of  rail  electrification  for  manufacturing  industry 
a  matter  of  considerably  greater  moment. 

GREEN-YELLOW  EARTHING  AHEAD 

A  year  ago  the  significance  of  international 
standards  made  an  impact  on  the  general  public 
through  the  danger  from  imported  appliances  with 
flexibles  which  followed  certain  continental  standards 
with  red  as  the  earthing  core.  The  CEE  has  had  this 
question  of  standard  odours  for  flexibles  under  con- 
sideration for  some  time,  and  at  the  recent  London 
meeting  unanimous  agreement  was  secured  on  a 
combination  of  green  and  yellow  as  the  international 
identifying  colour  code  for  the  earthing  core.  Some 
of  the  15  countries,  however,  are  recognising  it  only 
as  an  alternative  to  their  own  national  standard. 
In  addition,  blue  and  black  have  been  chosen  as  the 
colours  of  the  other  two  cores,  but  with  no  recom- 
mendation as  to  which  should  indicate  the  live  core. 
The  UK  delegation  abstained  from  voting  on  this 
resolution.  Such  colours  in  this  country  are  specified 
by  the  lEE  wiring  regulations  committee,  but  it  is 
the  BSI  that  represents  the  UK  on  CEE.  However, 
the  lEE  committee  have  been  consulted  unofficially 
and  are  not  prepared  to  recognise  any  colour  other 
than  red  for  the  live  core.  Thus,  the  British  delega- 
tion could  hardly  have  acted  otherwise.  On  general 
ground,  an  excellent  case  can  be  made  out  for  red  as 
the  "live"  colour,  but  in  present 
times  it  is  necessary  to  keep  in 
mind  the  increasing  demands  of 
international  trade. 
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UNDER    their    modernisation    programme,    British 
Railways  have  planned  to  electrify  nearly  790  route 
miles    of    track,    using    the    overhead    conductor 
system  operating  at  either  25  or  6-25  kV.  The  electrifica- 
tioxm     scheme  involves  the  London  Midland  main  line  and 
sul>uTban  schemes  in  the  Eastern  Region  and  the  Scottish 
R^e^ion  at  Glasgow.  The  first  stages  of  these  last  two 
scii^cnes  are  expected  to  be  in  service  by  mid-November. 
Features  of  the  power  supply  installation  and  its  control 
wer^  described  in  several  papers  presented  to  the  BTC  con- 
^^T^r%Qt  on  electric  traction  which  began  last  Monday  at 
^e    Xnstitution  of  Civil  Engineers  and  which  is  referred  to 
oi*     :p.  511. 

^lie  papers  dealt  with  in  this  article  outline  the  demand 
^i^      ^he  CEGB's  grid  system  and  possible  effects  of  un- 
^^l^mced  loading,  arrangements  for  supplying  power  to  the 
liead  conductors  and  restricting  interference  with  tele- 
unication  circuits,  remote  control  of  switching,  and 
measurement. 

e  lengths  of  track  mileage  to  be  electrified  under  the 
,  together  with  the  expected  electrical  loading,  is  shown 
tJoit  table  on  page  508.  Total  demand,  allowing  for 
rsity  of  the  different  schemes,  is  estimated  at  200  MW 
the  annual  consumption  will  be  about  950  million 
.  This  demand  represents  only  about  1%  of  units 
out  by  the  CEGB  last  year. 
_e  London  Midland  scheme  caters  for  all  classes  of 
^**^Hic  from  main  line  expresses  to  heavy  goods  and,  as 
^  ^^sult,  the  load  factor  at  0-67  is  high. 

9ply  Arrangements 

^<fore  the  decision  to  use  the  national  grid  as  a  source 

^^      supply  for  the  railways  could  be  taken,  two  major 

^^^^^ors  had  to  be  investigated.  These  were,  security  require- 

*^^KTt  and  the  effect  of  railway  load  on  the  grid.  Experi- 

^^^^«  of  bulk  supplies  to  railways  has  been  obtained  on 

^^    extensive  Southern  Region  system  and  on  systems 

^^f>plied  by  the  SSEB.  Reliability  of  the  national  grid 

t^^    such  supplies  is  clearly  indicated  by  the  loss  of  only 

^'004  minutes  for  every  million  units  supplied  in  a  recent 

^^^-ycar  period  on  the  Southern  Region. 

iThe  use  of  a  single-phase  track  supply  may  cause 
^'"^^uble  in  the  distribution  system  from  two  causes, 
y^lsalanced  load  and  harmonics.  An  unbalanced  railway 
'^^^^  could  produce  voltage  unbalance  in  the  supply 
^^^Tem,  this  in  turn  causing  other  balanced  loads  to  draw 
^^l^alanced  currents.  A  single-phase  unbalanced  load  could 
*^^o  restrict  the  capacity  of  a  network  to  supply  balanced 
^•^^^c-phase  loads.  Unbalanced  currents  in  the  supply 
*^^tem  could  cause  overheating  of  generators. 

Investigations  carried  out  by  the  CEGB  indicate  that 

^"^    unbalanced  railway  load  is  unlikely  to  cause  difficulties 

P^^^vided  the  ratio  of  single-phase  load  to  short-circuit 

^^'Wer  is  less  than  0-05.  By  taking  the  railway  load  at 

^^2  kV  the  ratio  is  kept  well  below  this  value. 

^y  sectionalising  the  overhead  system,  supply  can  be 
en  at  different  feeder  stations  across  all  three  supply 


phases.  This  should  effectively  prevent  restrictions  on  the 
three-phase  power  supplied  by  the  grid  system  as  a  whole. 

Each  grid  supply  point  energises  an  isolated  section  of 
catenary,  enabling  adjacent  sections  to  be  connected 
across  different  supply  phases.  It  would,  in  any  case,  not 
be  practicable  to  supply  track  sections  from  more  than 
one  feeder  point  if  circulating  currents  are  to  be  avoided. 
If,  for  any  reason,  a  track  section  has  to  be  transferred 
from  its  own  feeder  point  to  that  of  the  adjacent  section, 
the  change  over  is  only  made  after  a  momentary  break 
in  the  supply. 

Generator  overheating  due  to  unbalanced  currents  is 
unlikely  to  occur  if  the  1-phase  load  is  less  than  10% 
of  the  generator  nominal  rating.  In  special  circumstances 
it  may  be  necessary  to  fit  negative  phase  sequence  current 
alarms  to  alternators  to  indicate  this  condition,  but  it  is 
considered  unlikely  that  such  conditions  will  arise. 

Litde  trouble  is  expected  from  harmonic  voltages  pro- 
vided the  precaution  is  taken  to  connect  the  traction  load 
at  points  where  the  supply  system  short-circuit  level  is 
high  and  a  delta  winding  is  included  in  the  supply  trans- 
former. 

Bulk  Supply  Points 

For  the  London  Midland  and  the  Glasgow  suburban 
schemes,  bulk  supply  substations  are  available  in  convenient 
places  allowing  for  supplies  to  be  taken  direct  from  the 
grid.  The  Liverpool  Street  to  Southend  and  Chelmsford 
lines  overhead  system,  originally  designed  for  1,500  V  d.c, 
already  has  a  three-phase,  33  kV  distribution,  and  although 
this  has  been  used  where  possible,  additional  cabling  and 
track  feeder  circuits  have  had  to  be  provided. 
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Fig.  I.     Typical  25  kV  power  supply  installation  for  SO  c/s  railway 
electrification  fed  from  a  l32kV  bulk  supply  point 
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On  both  the  Glasgow  and  Easicrn  Region  schemes  the 
number  of  low  bridges  and  the  congested  conditions 
require  considerable  lengths  of  line  operating  at  6-25  kV. 
Here,  the  Liverpool  Street  line  has  an  advantage  because 
the  existing  1,500  V  d.c.  insulators  are  suitable  for  the 
higher  a.c.  voltage.  On  this  line,  conversion  to  6-25  kV 
is  obtained  through  33/6-25  kV  transformers  which  may 
be  either  single-  or  three-phase  or  Scott  connected  to 
improve  the  out- of- balance  loading  between  phases. 
Similar  transformer  arrangements  are  used  in  the  London 
area  connected  (o  the  66  kV  cable  system. 

Siting  of  tbe  feeder  points  depends  on  a  number  of 
[actors;  for  example,  traffic  density,  performance  expected 
of  locomotives  and  supply  system  characteristics.  Advan- 
tages of  siting  near  junctions  or  route  intersections  must 
also  be  considered.  On  average,  the  feeder  points  for  the 
25  kV  system  have  been  sited  at  2S-mile  intervals. 
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Stq»ply  Transfonners 

All  substations  on  the  Lomkni 
Midland  and  Glasgow  schemes  ad 
the  majority  on  the  London  and 
suburban  schemes  have  132/25  kV 
transfonners.  Security  of  supply  is 
assured  by  using  two  transfomwra 
for  the  railway  feeder,  often  parallekd 
with  area  board  distribution  supply 
transformers. 

Connection  of  the  railway  feeder 
transformers  to  the  132  kV  busban 
rather  than  the  l.v.  system  saves  fe 
expense  of  additional  switchgear,  since 
in  all  cases  it  has  been  possible  to 
use  existing  132  kV  circuit-breakers 
It  also  avoids  variations  in  the  loral 
area  board  system  load  affecting  the 
railway  supply.  On  the  other  hand,  the 
short-circuit  level  is  higher.  Although 
the  railway  transformers  have  132  kV 
circuit-breakers  in  common  with  the 
supply  system  transformers,  they  also 
have  separate  remotely  controlled  isolating  switches,  lis 
25  kV  side  at  the  grid  substation  is  provided  with  isolaion 
and  earthing  switches  and  connected  to  the  railway  sub- 
station throu^  either  a  two-core  concentric  cable,  or 
double-circuit  overhead  line,  in  which  case  a  25  kV  ciicuil- 
breaker  is  also  provided  adjacent  to  the  transformer.  This 
breaker  would  be  of  the  bulk  type,  rated  800  A  250  MVA, 
and  capable  of  interrupting  up  to  3,000  A  at  44  kV.  Hot 
cables  for  metering  and  tripping  also  link  the  grid  sub- 
sution  to  the  railway  feeder  station. 

A  sUndard  range  of  single-phase  transfonners  ^ 
envisaged  for  the  schemes.  Ratings  range  from  5  MVA  W 
20  MVA  in  five  steps  for  the  132  and  66/25  kV  units  an' 
25  MVA  to  15  MVA  for  the  66  or  33/6-25  kV  unit 
Transformers  initially  supplied  were  rated  7-5  MVA  aO 
15  MVA  with  14 — 1-43%  steps  of  on-load  tap  changin] 
Later  transformers  have  4—5%  steps  of  off-load  ta 
changing  provided.  The  SSEB  are  using  5  MVA  an' 
10  MVA  transformers  with  4—2}%  steps  of  off-Ioa. 
tap  changing.  Line-to-line  connection  prevents  use  o 
graded  insulation  on  the  132  kV  side  and  impulse  lest 
specified  call  for  a  sequence  of  chopped  and  full  wave 
applied  simultaneously  to  both  line  terminals  in  additioi 
to  the  normal  impulse  tests. 

TtU*  I.  Pe¥w  Dwnutda  rar  llactriSadaa  In  huid  at  U  bV  and  t-U  h' 


Sch.m. 

Slntt. 
n'ila 

No.  o( 

Supply 

Oanund 

cTn-' 
Ann  lilt 

H' 

L.M.  M.ln  Lin* 

Eii»on.Mii>cha<<r4.1»rpt»l 
Scott  lih  R*tlDn 

Glu«.»Suburlnn(Sui>l) 

Eunr»  Ration 

ColchHi.r-W.lcon 
London-Souihtnd 

J. 790 
50 

13 

j} 

109 
27 

(million) 
MO 
St 

,« 

IS 

M 

X 
M 

J.W3 

— 

_ 

- 

_ 
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An  alttmailre  arrangement  uttd  In  the  Switchgear  ond  Cowan  oil- 
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Track  Feeder  Cables 

Cables  linking  the  grid  substation  to  the  railway  feedei 
substation  are  of  the  concentric  type,  either  oil-  or  gas 
filled.  The  gas-filled  type,  with  a  lower  charging  current 
is  preferred  for  use  in  tunnels.  Cross-section  used  v. 
0-5  sq  in.,  although  at  Crewe  it  has  been  increased  tt 


Eleclrical  Times,  6  Oclober,  1960 


0-85  sq  in.  Outdoor  sealing-end  type 
terminations  are  in  use  on  the 
Colchester- Walton  lines,  but  on  the 
London  Midland  and  other  Eastern 
Region  extensions  oil  -  immersed 
sealing-ends  are  being  used  for  con- 
nections to  the  indoor  switchgear. 
Extensions  to  the  33  kV  system  on 
the  Great  Eastern  line  will  be  of  solid 
type  three-core  cable  and  also  aa  oU- 
(lUed  type  with  sol^d  aluminium  con- 
ductors without  fillers  and  housed  in 
a  corrugated  aluminium  sheath. 

For  the  new  25  kV  concentric  cables, 
a  straight-through  joint  has  been 
developed.  This  has  a  conventional 
holtow-core  oil-filled  arrangement  for 
the  inner  coaductor,  while  the  outer 
conductor  is  joined  by  applying  a 
copper  tube  over  the  central  section 
of  the  inner  screen  and  then  connecting  wires  from  each 
side,  over  the  lop  of  the  tube.  Stress  cones  are  applied 
over  the  lead  sheath  terminations  and  the  dielectric  is 
reapplied  over  the  outer  conductor  in  the  form  of  an 
open  tube  supported  by  spacers. 

Pilot  cables  laid  with  the  main  feeder  cables  are  of  the 
110  V  mass- impregnated  type,  each  having  either  four  or 
seven  7I-026  sq  in.  conductors. 

It  is  convenient  here,  also,  to  ifiention  the  cable  connec- 
tions from  the  track-side  feeder  stations  to  the  catenary 
and  ruaaing  rails.  Connection  from  the  25  kV  switchgear 
to  the  catenary  is  made  through  015  or  02  sq  in.  single- 
core  solid  type  cable.  On  some  recent  installations,  mass 
impregnated  non-draining  cables  are  being  installed  along- 
side more  conventional  types  to  assess  their  performance. 
For  the  6-25  kV  connections,  either  0-25  or  0-5  sq  in. 
cables  are  used. 

Feeder  return  cables  from  the  running  rails  are  of 
rubber-insulated  660  V  0-15  sq  in.,  duplicated  if  necessary. 
The  track-side  cables  are  run  in  pre-cast  concrete  troughing 
if  they  cannot  be  directly  buried.  Where  space  is  restricted 
post  supports  are  used,  aluminium  cables  being  supported 
on  hangers  and  lead-sheathed  cables  in  asbestos  cement 
lubes. 

Track  Feeder  Points 

Circuit-breakers  and  their  ancillary  equipment  are  housed 
in  simple  brick-built  cabins  with  flat  concrete  roofs.  Main- 
tenance on  the  gear  can  thus  be  carried  out,  unaffected 
by  weather  conditions.  The  buildings  are  equipped  with 
telephone  communication  to  the  control  station  exchange 
and  also  to  depots  and  other  strategic  points  such  as  tunnel 
entrances. 

Switchgear  has  been  standardised  for  two  short-circuit 
ratings  on  the  25  kV  system,  150  MVA  and  300  MVA.  The 
fault  levels  possible  have  been  calculated  as  varying  from 
76  MVA  with  the  track-side  cabin  at  the  mid-posilion  of 
a  two-track  section  to  166  MVA  with  the  cabin  at  quarter- 
distance  on  a  four-track  section. 

Proved  designs  of  25  kV  switchgear  were  not  available 
when  the  electrification  plan  was  introduced  and  two  types 
have  since  been  selected.  Both  are  of  the  cubicle  type,  but 
one  is  oil-insulated  and  the  other  is  air- insula  ted.  'Hie  oil- 
insulated  type  is  made  by  Switchgear  and  Cowans  and  is 
in  general  use  on  the  London-Midland  and  Scottish 
Regions,  on  the  Eastern  Region,  the  air-insulated  type 
designed  by  Fullers  predominates. 

The  compactness  of  the  oil-insulated  type  gives  the 
advantage  of  lower  building  cost  but,  on  the  other  band, 
with  the  a''r-insulated  construction,  lire  risk  is  reduced  and 


fig.  4.  The  Eaittrn  Region  tiectfifieotion  tcfieme 


a  serious  breakdown  can  be  dealt  with  more  quickly. 

Both  designs  are  solenoid  operated,  arranged  for  remote 
operation  from  the  control  room.  Fully  interlocked  hand 
isolators  are  provided  on  both  incoming  and  outgoing 
sides. 

Air-Insulated  Switchgear 

The  air-insulaled  switchgear  is  housed  in  three  main 
compartments  for:  the  incoming  busbar,  circuit -breaker 
and  circuit  isolator.  All  circuit- breakers,  isolators  and 
access  doors  are  fully  interlocked  and  glass  inspection 
panels  allow  the  isolator  positions  to  be  visually  checked. 
The  isolators  have  "closed"  and  "earthed"  positions,  avoid- 
ing the  need  for  portable  earthing  equipment.  The  circuit- 
breaker  is  of  the  oil  minimum  contraction  type  developed 
originally  for  the  Swedish  railways'  16  2/3  c/s  system.  It 
is  designed  for  a  power  frequency  test  of  103  kV  and  an 
impulse  level  of  200  kV  with  a  1/50  p  sec  wave.  For  the 
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Fig.  6.  The  extent  of  the  Glasgow  suburban  scheme,  which  has  a  high  proportion  of6'2S  fcV  lints 


300  MVA  type  the  oil  content  is  only  5-2  gallons.  The 
circuit-breaker  is  wheel-mounted  with  flexibles  for  the 
control  circuits  and  can  be  easily  withdrawn  from  its 
cubicle  for  inspection.  The  principle  of  the  oil  minimum 
breaker  is  shown  in  Fig.  3.  In  the  arc  contraction 
chamber,  a  piston  moves  downwards  under  the  gas 
pressure  of  the  initial  arc.  By  differential  action,  this  move- 
ment creates  a  pressure  wlidch  drives  a  flow  of  clean  oil 
radially  inwards  towards  the  arc,  thereby  contracting  and 
cooling  it 

Auto-reclosure  is  arranged  to  give  a  single  closure  after 
a  fault  clearance  on  the  outgoing  side  with  a  time  interval 
adjustable  from  5  sec  to  20  sec.  An  unusual  feature  of  the 
circuit-breaker  is  the  inclusion  of  a  direct-acting  over- 
current  release  which  actuates  the  tripping  latch  directly 
without  energisation  of  the  trip  coil,  giving  very  rapid 
fault  clearance  in  between  3-5  cycles  to  4  cycles. 

The  equipment  provides  for  suitable  current  trans- 
formers, relays  and  voltage  transformers.  Voltage  trans- 
formers have  the  space  between  windings  and  the  porcelain 
housing  packed  with  quartz  sand,  so  reducing  the  oil 
content  to  only  two  gallons. 

Oil-Insidated  Switchgear 

The  oil-insulated  switchgear  is  contained  in  four  fabri- 
cated steel  oil  chambers  containing  isolator,  o.c.b.,  isolator 
and  cable  bushing,  respectively.  The  isolators  have  **on," 
**off**  and  "earth'*  positions.  The  circuit-breaker  includes 
a  special  self-compensating  interrupter  which  maintains  a 
consistently  low  level  of  arc  energy  and  is  therefore  suit- 
able for  repetitive  interruption.  Between  10  and  20 
short-circuits  can  be  interrupted  without  impairing  the 
breaker's  ability  to  clear  the  maximum  fault  current  for 
which  it  is  designed. 

The  arc  control  device  is  designed  to  meet  the  BTC 
requirements  for  low-current,  low-power  factor  and  over- 
voltage  interruption.  Ducting  and  venting  of  the  oil  spaces 
within  the  Permali  arc  control  stack  are  designed  to  give 
efficient  interruption  at  low  currents.  With  such  currents, 
the  arc  traverses  a  sinuous  path  as  shown  in  Fig.  3,  due 
to  oil  vapour  and  pressure  flow.  The  plate  stack  is  clamped 
together  by  four  spring  bolts.  At  higher  currents,  the 
pressure  generated  is  sufficient  to  overcome  these  com- 
pression springs  and  to  force  the  stack  plates  apart.  This 
automatically  increases  the  venting  space  to  an  extent 
depending  on  the  current  flowing.  The  arc  now  follows  a 
predominantly  straight  path  and  the  extinguishing  effort  is 
reduced  so  that  the  contact  gap  exceeds  its  minimum  stable 
breakdown  value  before  the  arc  is  extinguished.  The  arc 
energy  is  low  and  therefore  risk  of  current  chopping  with 
subsequent  restrike  is  eliminated.  Similar  switchgear  with 


current  rating  of  1,200  A  has  been 
developed  for  the  6*25  kV  substations. 

Booster  Transformers 

To  reduce  telephone  and  signalling 
interference,  booster  transformers  and 
return  conductors  have  been  installed. 
The  cost  of  these  methods  is  estimated 
at  5%  of  the  total  fixed  equipment 
cost.  The  booster  transformer  has  its 
primary  in  series  with  the  overhead 
line  and  its  secondary  in  series  either 
with  the  track  or  a  special  return  con- 
ductor. The  transformers  have  a  unity 
ratio  and  are  in  effect  current  trans- 
formers confining  the  current  to  the 
desired  paths. 


Auxiliary  Supplies 

Auxiliary  supplies  for  heating,  lighting,  battery  charging 
and  signalling  standby  supplies  are  obtained  from  25  kV 
or  6-25  kV/625/240  V  transformers.  The  625  V  output  for 
signalling  is  taken  through  a  Brentford  voltage  regulator, 
designed  to  maintain  the  output  voltage  to  within  ±3% 
for  an  input  voltage  variation  from  —30%  to  +10%.  The 
transformers  are  protected  by  a  fuse  unit  with  isolators 
and  air-insulated  h.r.c.  fuse.  The  signalling  supply  is 
normally  obtained  from  the  local  medium  voltage  town 
supply  through  415/625  V  step-up  transformers. 

Signalling  supplies  are  generally  taken  at  50  c/s,  but 
for  the  Great  Eastern  conversion  and  areas  in  the  Eastern 
Region,  where  d.c.  track  circuits  cannot  be  used,  the 
signalling  supply  consists  of  two  separate,  fixed-phase, 
related  single-phase  supplies  at  83  1/3  c/s  obtained  from 
frequency  converters.  A  standby  supply  from  a  diesel 
generator  comes  automatically  into  use  within  four  seconds 
in  an  emergency. 

Other  auxiliaries  include  25  kV/110  V  reference  voltage 
transformers  for  the  track  distance  impedance  protective 
system  and  battery  installations  for  circuit-breaker  opera- 
tion and  supervisory  control. 

Remote  Control  of  Power 

In  accordance  with  British  Railways  standard  practice^ 
all  circuit-breakers  are  remotely  controlled  from  centrall/' 
situated  control  stations.  A  voice  frequency  system  is^ 
employed  to  avoid  interference  from  the  traction  equip- 
ment. 

The  area  covered  by  a  control  room  may  cover  60O 
track  miles  and  control  up  to  50  track-side  stations.  For  the 
London  Midland  scheme  there  are  four  control  rooms  and 
the  Eastern  and  Glasgow  schemes  have  two  and  one, 
respectively. 

Two  schemes  are  used,  devised  by  STC  and  AT  and  E, 
which  are  arranged  to  be  compatible.  In  the  control  room, 
a  mosaic  mimic  diagram  represents  the  track  layout  with 
circuit-breakers  and  motor ised  switches  indicated  by 
rotatable  discrepancy  switches.  Adjacent  lamps  represent 
circuit-breaker  operation,  accepting  and  cancelling  alarms 
and  checking  indications.  Other  lamps  give  warning  of 
six  types  of  fault  including  loss  of  standby  supplies  and 
Buchholtz  relay  operations. 

The  essential  difference  between  the  two  systems  is  that 
STC  use  frequency  modulation  to  superimpose  the  station 
identifying  and  control  signals  onto  a  single  basic  fre- 
quency, whereas  the  ATE  system  uses  two  frequencies, 
one  common  to  all  stations  and  the  other  particular  to 
the  station  to  be  controlled. 
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Signal  transmission  is  over  pilot  wires,  two  for  outgoing 
signals  and  two  for  incoming  signals,  and  one  set  of  four 
pilot  wires  can  provide  complete  supervisory  control  for 
up  to  12  stations.  The  pilot  lines  are  duplicated  and  addi- 
tional wire  pairs  arc  provided  for  telephone  speech  circuits. 

The  conference  continues  and  further  reports  will  follow. 

Conference  Opening 

"A  landmark  in  railway  history,"  was  how  Sir  Brian 
Robertson,  chairman  of  BTC,  described  the  Electrification 
Conference  in  the  course  of  his  opening  address.  Over  40 
papers  are  to  be  discussed  at  the  conference,  which  is 
being  attended  by  more  than  400  delegates  representing  40 
railway  administrations  from  the  USA  to  Russia. 

Sir  Brian  said  that  a.c.  electrification  is  incomparable 
for  providing  a  competitive  system  of  traction  given  certain 
conditions,  notably  a  consistently  high  traffic  density.  Such 
conditions  apply  on  certain  sections  of  British  Railways, 
although  they  are  accompanied  by  many  engineering 
problems  as  a  result  of  our  loading  gauge  limitations.  How 
these  problems  had  been  solved  would  be  apparent  during 
subsequent  sessions  of  the  conference.  The  decision  to  use 
a.c.  rather  than  the  well-tried  d.c.  1,500  V  system  was 
taken  in  the  full  knowledge  of  its  attending  technical 
difficulties,  but  also  in  the  knowledge  that  it  held  greater 
scope  for  future  development  both  here  and  overseas. 

Referring  to  the  remarkable  achievements  of  the  French 
railways  and  commenting  on  the  wide  use  of  a.c.  traction 
in  the  Soviet  Union,  Portugal  and  latterly  India,  Sir  Brian 
expressed  the  hope  that  the  conference  would  provide  dele- 
gates with  a  rare  opportunity  for  the  exchange  of  ideas. 

In  addition  to  the  technical  papers  presented  on  Tuesday 
and  today,  delegates  will  be  able  to  inspect  progress  on 
the  Manchester-Crewe  line  and  in  the  Eastern  Region. 


After  the  address  by  Sir  Brian  Robertson,  Mr  S.  B. 
Warder,  chief  electrical  engineer  for  the  BTC,  outlined 
the  reasons  for  choosing  a  50  c/s  system.  High  traffic 
density  is  the  main  justification  for  electrification  of 
British  Railways.  Electrification  of  lightly  loaded  lines  is 
of  little^  interest  since  dieselisation  offers  a  more  readily 
available  alternative.  The  Southern  Region  provides  an 
example  of  a  system  where  higher  traffic  density  and 
increasing  revenue  has  been  promoted  by  the  system  itself. 
The  use  of  d.c.  for  main  line  traction  was  first  considered 
as  a  development  of  the  Southern  Region  type  of  system, 
but  using  an  overhead  higher  voltage  scheme.  The  inflation 
of  the  1950s,  however,  showed  this  system  to  be  less 
economically  attractive  than  had  previously  been  supposed, 
especially  in  view  of  the  developments  in  a.c.  traction 
equipment.  The  a.c.  system  is  superior  in  all  respects  to 
its  d.c.  counterpart,  bringing  economies  in  capital  and 
running  costs.  Its  development  in  the  last  five  years,  par- 
ticularly in  France,  Portugal,  Russia  and  now  India,  has 
been  spectacular  and  its  adoption  by  British  Railways  will 
have  the  great  advantage  to  manufacturers  of  giving  them 
operating  and  development  experience  which  they  can 
apply  to  overseas  markets. 

The  electrification  programme  had  already  required 
development  of  glass  fibre  and  PTFE  insulators  and  had 
prompted  the  use  of  semi-conductor  rectifiers  for  traction 
applications.  Valuable  experience  was  also  being  gained 
in  the  testing  field  by  the  introduction  of  data  recording 
and  processing  techniques. 

On  Monday  afternoon  the  Rt  Hon.  Ernest  Marples, 
M.P.,  Minister  of  Transport,  opened  the  exhibition  of  loco- 
motives, rolling  stock  and  accessories  on  display  at  Batter- 
sea  Wharf.  The  exhibition  is  open  to  the  public  from 
2  p.m.  to  5  p.m.  from  3  to  9  October. 


1 

Financing  International  Electricity 


DETAILS  of  loans  by  the  World  Bank  (The  Inter- 
national Bank  for  Reconstruction  and  Development) 
for  electricity  supply  are  given  in  the  fifteenth  Annual  Report 
of  the  bank  covering  the  year  ended  30  June,  1960.  During 
this  period,  loans  for  power  projects  were  made  to  Chile, 
Colombia,  Honduras,  Italy,  Nicaragua,  Norway,  Pakistan, 
and  Peru.  Total  value  of  these  loans  was  $182,800,000, 
bringing  total  outstanding  loans  by  the  bank  for  genera- 
tion and  distribution  to  $1,605  million,  out  of  a  grand  total 
in  all  categories  of  $5,068  million.  $441  million  of  the 
electrical  total  are  invested  in  the  Middle  East. 

Besides  providing  loans  for  specific  schemes,  the  bank 
staff  have  been  active  in  providing  technical  assistance  for 
a  number  of  projects.  For  example,  in  the  United  Nations 
Special  Fund  a  survey  has  been  carried  out  of  the  elec- 
tricity board  needs  and  potential  of  Argentina.  This  was 
conducted  by  consulting  engineering  firms  under  bank 
and  Argentina  Government  supervision.  In  Nigeria,  the 
bank  is  overseeing  a  survey  to  ascertain  the  merits  of  con- 
structing a  multi-purpose  dam  on  the  River  Niger. 

Private  Industry 

Also  published  last  week  was  the  report  of  the  Inter- 
national Finance  Corporation  set  up  by  the  World  Bank 
to  encourage  growth  of  productivity  by  private  enterprise 
in  the  less  developed  areas  of  the  world.  Amongst  the 
investments  made  during  the  year  was  $960,000  Magrini 
Meridionale.  This  concern  is  to  build  a  plant  near  Naples 
for  the  manufacture  of  low  and  medium  voltage  circuit- 


breakers,  largely  under  licence  from  Westinghouse  Inter- 
national. None  of  the  other  new  investments  of  the  Cor- 
poration had  a  direct  electrical  interest. 

Power  Loans 

Details  of  the  new  World  Bank  schemes  are  as  follows: 

Iran,  $42  million  for  multi-purpose  scheme  in  Khuze- 
stan ;  620  ft  high  dam,  130  MW  capacity. 

Pakistan,  $2-4  million  loan  to  Karachi  Electric  Supply 
Corporation  for  14-7  MW  diesel  power  plant  to  give  rapid 
reinforcement  of  supply  pending  expansion  of  steam  plant. 

Itdy.  $40  million  loan  for  SENN  150  MW  nuclear  power 
station  on  the  Gariglano  River,  between  Rome  and  Naples. 

Norway,  $20  million  loan  for  two  hydro  stations  of 
168  MW  combined  capacKy  in  mid-Norway. 

Chile,  $32-5  million  covers  280  MW  hydro  scheme  near 
Santiago  and  thermal  station  at  Huasco,  Northern  Chile, 
of  15  MW  capacity. 

Colombia.  $17-6  million  and  $25  million,  respectively, 
for  117  MW  additional  capacity  in  Bogota  and  varied 
additions  in  the  Cauca  Valley,  one  of  the  most  rapidly 
growing  industrial  and  agricultural  areas  of  Colombia. 

Honduras,  $8-8  million  for  first  stage  of  27  MW  hydro 
scheme. 

Nicaragua,  $12-5  million  for  50  MW  hydro  plant  and 
transmission  lines  to  supply  Managua,  the  capital  of 
Nicaragua. 

Peru,  Help  towards  260  MW  10-year  programme  for 
Lima  area. 
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Safety  in  industry 


ELECTRICAL  INSPECTORS  OF  FACTORIES  SURVEY  1959 


DEVELOPMENTS  in  electrical  engineermg  practice 
and  their  effect  on  safety  are  discussed  at  length  in 
the  newly  published  report  of  the  Senior  Electrical 
Inspector  of  Factories  for  1959.*  Such  topics  arc  dealt  with 
at  greater  length  than  was  customary  in  the  past,  although 
the  report  includes  the  usual  analysis  of  reportable 
accidents.  One  result  of  the  changed  emphasis  is  that 
electricity  supply  receives  greater  attention  than  has  some' 
times  been  the  case  in  the  past. 

One  of  the  supply  engineering  topics  discussed  is 
developments  in  alternator  excitation.  The  particular 
problem  of  concern  is  the  increasing  difficulty  of  suppress- 
ing the  field  of  a  large  alternator  sufficiently  quicitly  to 
ensure  safety  in  some  circumstances.  The  inspector  instances 
the  case  of  a  fault  in  a  solidly-connected  auxiliary  trans- 
former, for  which  suppression  of  the  alternator  field  is 
the  only  possible  remedial  action.  In  such  circumstances 
considerable  damage  may  be  done  and  danger  may  arise. 
"This  problem  should  be  seriously  re-examined."  Hope  of 
improvement  is  seen  in  the  development  of  excitation 
systems  using  silicon  rectifiers. 

In  an  extended  discussion  of  progress  io  electrical 
insulation,  considered  from  a  safety  aspect,  the  inspector 
considers  the  disadvantages,  as  well  as  the  advantages, 
of  mineral- insulated  metal-sheathed  cables.  Saying  it  is 
excellent  where  there  is  a  fire  hazard,  he  warns  that  it  has 
weaknesses  which  may  give  trouble  if  suitable  precautions 
are  not  taken.  Resistance  to  puncture  by  transient  over- 
voltages  is  lower  than  rubber  and  the  sheath  may  work- 
harden  and  crack  if  subjected  to  repeated  flexing  or 
vibration.  In  this  case  the  insulation  is  liable  to  absorb 
moisture  and  fail  quickly.  Joints,  if  not  well  made,  may 
also  be  points  of  weakness. 

Concern  is  expressed  at  the  increasing  voltage  used  for 
arc  furnace  operation.  Latest  furnaces  will  operate  at 
some  560  V  maximum  across  phases,  giving  a  possible 
shock  voltage  of  over  320  V.  This  points  die  need  for 
extra  precautions  to  safeguard  staff  tending  furnaces,  if 
hand  tools  are  to  be  used. 

The  inspector  strongly  criticises  architects  for  their 
failure  to  provide  adequately  for  electrical  safely  in 
buildings.  He  remarks  that  it  is  not  uncommon  to  find  that 
space  allocated  for  a  lift  control  room  in  a  large  building 
is  insufficient  to  allow  for  the  clearance  and  working 
space  necessary  to  comply  with  the  Electricity  Regulations 
under  the  Factories  Act.  Not  infrequently,  access  is  unsafe 
and  total  space  allotted  to  the  substation  is  entirely 
inadequate. 

Accident  Review 

In  the  review  of  electrical  accidents,  attention  is  given 
to  subsidiary  causes,  shown  in  Table  1.  These  figures 
emphasise  how  essenliaMy  dangerous  is  testing.  (A  full 
analysis  of  electrical  accidents  in  terms  of  apparatus 
involved  was  given  on  p.  428  of  22  September  issue.) 


Considering  accidents  in  electricity  supply,  two  aspects 
of  human  error  are  emphasised.  One  is  an  assumption 
that  a  skilled  or  semi-skilled  operator  knows  more  of  the 
technical  situation  than,  in  fact,  he  does;  and  secondly, 
an  assumption  on  the  part  of  a  junior  engineer  that 
experienced  persons  working  under  him,  and  for  whose 
safety  he  is  responsible,  are  in  a  better  position  to  know 
and  avoid  danger  than  he  is  himself. 

Tabl«    I. 


Failure  or  lick  of  wrthinj          4  76 

Testing       3  67 

linoranee,  ne|llK«nc«,  rorgcifulneu  and  in- 
advertence       22  316 

Accldont  resulted  from  the  fault  of  a  person 

other  than  the  Injured  p«non        6  105 

Workinc  on  live  (ear  deliberately       2  81 

There  is  concern  throughout  the  report  with  failure  of 
oil-filled  isolators  or  isolating  switches  when  closed  onto 
a  faulty  network.  Such  failure  has  caused  fatalities,  and 
the  inspector  feels  that  accidents  will  continue,  in  spite  of 
all  reasonable  care,  until  isolators  which  have  not  adequate 
making  and  braking  capacities  have  been  eliminated  and 
properly  designed  isolating  switches  histalled  in  their  place. 

A  similar  problem  occurs  on  medium  voltage  for 
factories,  but  there  is  greater  technical  difficulty  in  finiling 
a  solution  there,  since  it  is  not  easy  to  design  a  simple 
isolating  switch  of  reasonable  dimensions  which  will  break 
heavy  currents  and  will  be  capable  of  making  the 
prospective  short-circuit  current  and  breaking  load  current. 
A  possibility  is  for  a  simple  isolator  to  be  mechanically 
interlocked  with  a  circuit- breaker,  so  that  it  can  only  be 
opened  or  closed  when  the  circuit-breaker  is  opened. 

Accidents  continue  to  be  caused  by  contact  of  cranes 
with  overhead  lines.  There  were  eight  such  incidents  in 
1959,  with  eight  more  cases  of  direct  contact  by  people 
or  materials  and  tools.  Altogether,  there  have  been  86 
accidents  of  this  nature  in  (he  six  years  19S4-S9.  and  36 
fatalities.  "Most  of  these  accidents  could  have  been  pre- 
vented with  a  little  care  and  in  many  cases  there  was  gross 
negligence." 

Portable  Tools 

There  is  the  usual  discussion  of  accidents  caused  by 
portable  tools.  The  inspector  suggests  that  a  useful  degree 

of  protection,  which  would  prevent  many  of  the  accidents 
that  have  occurred,  could  be  provided  by  insulated  handles 
used  in  association  with  double  pole  switches,  fitting  of 
which  is  now  becoming  standard  practice  with  British 
portable  tools.  The  point  of  using  a  double  pole  switch  is 
that  connection  with  the  supply  will  be  cut  off  even  if  the 
conductors  are  reversed  and  switches  in  the  wrong  wire. 
Of  course,  such  developments  would  not  give  full  protec- 
tion, but  it  would  help  men  to  get  free  and  release  the  tool 
in  cases  where  there  is  no  one  at  hand  to  switch  off  when 
a  fault  occurred. 
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B.R.  INSTALL  FIRST  MOVING  PAVEMENT  IN  U.K. 


EASIER  travelling  for  Londoners  who  use  the  ioter- 
connection  between  the  Southcro  Railway  and  LTE 
underground  stations  is  assured  by  Britain's  first 
moving  pavement,  opened  last  week  by  the  Lord  Mayor. 
It  is  an  Otis  Escalator  Co.  double  "Trav-o-lator"  installa- 
tion, electrically  powered,  which  can  carry  10,000  people 
an  hour  along  a  297  ft  long  one-in-seven  incline.  Including 
short  horizontal  lengths  at  beginning  and  end,  each  travel- 
ling platform  is  just  over  302  ft  long  and  40  in.  wide. 

Each  Trav-o-Utor  strip  consists  of  488  individual  plat- 
fonns,  each  40  in.  by  16in.,  surfaced  with  special  quality 
aluminium  and  riding  on  ball-beaiing  wheels  of  phenolic 
and  canvas  materials.  Platforms  are  connected  together 
and  driven  by  two  roller  chains  and  can  travel  at  180ft/min. 

Electrical  Drive 

A£I  Motor  and  Control  Gear  Division  acted  as  sub- 
contractors to  Otis  Elevator  for  the  electrical  equipment. 
The  main  drive  comprises  two  variable  speed  a.c.  Schrage 
commutator  motors,  each  85/42^/S  h,p.  rating  at  speeds  of 
710/335/140  r.p.m.  These  motors  run  at  the  first  speed  at 
full  speed,  at  the  second  when  idling,  while  the  third  is 
used  for  inching.  An  over-speed  of  840  r.p.  is  available  for 
testing  the  over-speed  governor,  which  is  one  of  several 
safety  devices  provided  with  this  installation. 

A  photo-electric  control  is  provided  to  govern  the  speed 
of  the  moving  platform.  It  drops  from  full  to  idling  speed 
if  a  prc-set  time  elapses  with  no-one  on  the  platform.  There 
is  also  overriding  control  so  that  if  a  platform  becomes 


overcrowded  the  platform  can  be  slowed  to  restrict  rate  of 
arrival  of  passengers. 

Motors  are  supplied  at  415  V,  and  the  switchgear  is  by 
George  Ellison,  comprising  two  "GEO"  400  A  circuit- 
breakers,  four  fuse-switches  (one  300  A  and  three  150  A) 
and  two  600  A  t.p.  and  n.  link  isolators. 

The  motors  drive  through  a  high-efficiency  multi-start 
worm,  the  motor  room  being  beneath  the  top  landing.  The 
coupling  between  each  platform  and  motor  forms  the 
drum  of  an  electro-nnagnetic  brake,  which  is  electrically 
held  off  and  provides  smooth  stopping  of  the  platform  if 
necessary.  All  magnets  are  operated  from  a  d.c.  supply 
rectified  from  the  main  a.c.  supply. 

Contactor-type  control  gear  is  used  for  the  installation, 
and  brush  shifting  on  the  main  motors  is  controlled  by 
pilot  motors. 

Continuous  fluorescent  (rough  lighting  is  used  in  the 
Trav-o-lator  tunnel  at  deck  level,  with  a  central  trough  of 
fluorescent  lighting  in  the  ceiling  at  the  foot  of  the  Trav-o- 
talors.  Provision  has  also  been  made  for  installation  of 
special  lighting  to  obviate  any  glare  from  the  aluminium 
"travel  strips."  Below  each  platform  are  fixed  lights  and 
socket-outlets  for  maintenance  purposes,  both  supplied  at 
50  V. 

One  of  the  many  notable  features  of  the  new  installation 
is  its  use  of  John  Summers'  "Slelvetite"  plastics-coated 
sheet  steel  for  lining  the  tunnel  in  a  blue-brown  finish. 


Below,    Gef?er<j/    iriew    of   Bonk    'Tfov-o-feiof"    showing    lighiing 

orrangemeni       Right.   George    Ellison    switchjcof    for    the    mam 

drive,    which    ri   (ocoied   (hrough    Ihe   door  on  the  left 
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Supply  critique 


SIGNIFICANT  ASPECTS  OF  E.C.  AND  C.E.G.B.  REPORTS 


IN  many  ways  the  financial  year  1959-60  was  a 
prosperous  one  for  the  supply  industry.  The  reports 
published  last  week,  and  reviewed  in  outline  then, 
and  in  more  detail  as  regards  the  area  boards  on  a  later 
page  in  this  issue,  show  demand  leaping  ahead  and 
engineering  technique  keeping  pace.  Yet  since  the  reports 
were  completed  tbe  boards  have  become  committed  to 
hi^er  payments  for  wages  and  salaries  and  for  coal. 
Tariffs  are  being  increased.  A  closer  study  of  the  reports 
extends  the  background  to  this  move  and  raises  some 
further  questions  about  the  prospects  for  electricity 
supply. 

Capital  Plans 

Perhaps  the  key  characteristic  of  the  industry  is  its 
continuing  expansion;  indeed,  accelerating  expansion. 
Every  year  a  high  level  of  capital  investment  has  to  be 
arranged;  last  year,  after  allowing  for  the  effect  of  £13-4 
million  drop  in  working  capital  (largely  through  increased 
indebtedness),  the  money  that  had  to  be  found  on  capital 
account  for  the  industry  as  a  whole  was  £304-5  million 
(CEGfi  £200  million).  Table  I  shows  percentage -wise  how 
it  was  obtained. 


Tabl«  i.  Wher«  capital  c 


lndu«ry. 

CEGB 

Area 

Boirdi 

Caplul  required 

£304-Sni. 

£200>i>. 

£l04-5m. 

Coiuollditml  surplui    ... 

Depreciation,  etc. 

Skte*  of  flxad  asiets,  com. 

conibns..  etc 

External  borrowinc 

B-B% 
3l-«% 

3-0% 
56-4% 

2-7% 
29-6% 

0-4% 
67-1% 

M-4% 
35-8% 

7-8% 
36-0% 

From  the  table,  the  relatively ,  small  part  contributed 
overall  by  surpluses  stands  out;  Itut  against  this  it  has 
to  be  remembered  that  only  surpluses  are  readily  under 
control  of  the  boards,  through  their  tariff  policy  and 
through  increasing  efficiency  of  operation.  As  discussed 
later,  the  book  surplus  of  the  CEGB  was  reduced,  and 
the  contribution  from  depreciation  increased,  by  yet 
another  change  in  depreciation  practice. 

The  declared  aim  of  the  supply  industry  is  to  finance 
from  internal  sources  48%  of  all  its  capital  requirements 
over  the  seven  years  from  April,  1958,  to  March,  1965. 
In  the  first  of  the  years  the  proportion  achieved  was 
47-4%;  in  the  year  just  ended.  43-6%.  Although  this  is 
not  greatly  removed  from  expectation  when  the  original 
estimates  were  made,  the  probability  that  the  investment 
programme  for  1960-61  will  be  above  that  originally 
agreed  underlines  the  need  for  increased  revenue  margins 
it  progress  to  the  48'Y,  level  Is  (o  be  made. 


Increased  Prt^ranune 

One  of  the  important  announcements  in  the  reports  t 
year  is  that  of  a  supplenuntwy  pfogramme  of  650  K 
sent  out  capacity  to  be  installed  in  the  calendar  year  19 
additional  to  a  main  programme  of  1,727  MW.  The  h 
for  the  decision  to  increase  the  programme  by  this  amo 
is  one  of  the  periodic  reviews  that  are  made  of  ove 
forward  plant  programming.  It  has  been  concluded  fi 
this  review  that,  while  estimates  of  national  dem 
have  been  reasonably  valid  in  the  short  term,  longer-l 
estimates  have  shown  a  persistent  tendency  to  un 
estimate. 

The  increase  in  estimated  demand  for  1964  resul 
from  the  revision  is  no  less  than  1,200  MW  (about  3i 
The  balance  above  650  MW  s.o.,  which  is  to  be  adde< 
the  programme  in  the  form  of  two  350  MW  coal-fired  u 
is  to  be  met  ,by  prolonging  the  life  of  some  old  pi 
Thus  the  under-estimate  is  going  to  be  expensive  in 
costs,  though  it  has  saved  capital  in  the  past  through  i 
poning  installation  of  new  plant. 

By  1964,  total  capacity  of  the  CEGB  system  will 
34,833  MW  S.O.,  of  which  5-2%  should  be  nuclear  (> 
1,800  MW). 

Programmes  in  the  CEGB  report  do  not  run  so 
ahead  as  they  have  previously.  This  is  because  of  sue 
in  the  period  required  for  planning  and  building  a  po 
station.  Decisions  about  provisional  programmes  are  b< 
delayed  so  that  the  latest  load  estimates  can  be  u 
For  example,  the  1965  programme  will  not  be  settled  i 
later  this  autumn,  although  it  is  known  that  it  will  incl 
the  first  supercritical  set  and  also  the  first  500  MW  sin 
shaft  machine. 


Technical  Advance 

The  CEGB  report  discusses  the  complexities  of  pres 
forward  with  technical  advance  at  some  length,  i 
particular  reference  to  the  decision  to  go  to  supercril 
steam  conditions.  Estimates  obtained  for  a  375  MW 
operating  at  3,500  Ib/sq  in.,  1,100°F  and  I,050°F  rel 
suggested  that  the  overall  cost  of  producing  electri 
would  be  about  the  same  as  for  a  350  MW  subcrii 
unit.  This  result  has  to  be  seen  against  the  conclusion 
a  500  MW  single-shaft  machine  is  practicable  and  thi 
should  give  the  same  fuel  cost  as  for  a  350  MW  macb 
but  lower  capital  costs.  The  conclusion  reached  in 
report  is  that  prospects  of  general  employment  of  su 
critical  steam  conditions  will  be  dependent  on  developn 
of  materials  and  techniques  enabling  plant  costs  to 
reduced.  Orders  for  two  units  in  this  class  have  to  be  ! 
as  encouragement  for  such  development. 

The  step  upwards  in  size  and  pressures  for  genera 
plant  is  matched  on  the  transmission  side  by  the  begini 
of  work  for  550  kV  transmission  and  the  rapid  adva 
to  trial  working  at  380  kV. 
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V^hat  the  advance  in  designs  means  in  savings  is  vividly 
presented  in  the  opening  chapter  of  the  CEGB  report. 
Wlxlle  a  30  MW  turbo-alternator  weighs  about  8-3  tons/ 
M^^>  a  350  MW  design  will  weigh  only  31  tons/MW.  For 
a  1 80  MW  station  housing  six  30  MW  sets,  the  building 
volume  is  39-4  cu  ft/kW;  for  a  1,100  MW,  two-set  station 

only  22-1  cu  ft/kW.  Stations  being  planned  may  be  built 

tor   only  £40  to  £45/kW. 

Generation  Costs 

An  important  element  in  the  industry's  overall  result 

for   1959-60  was  the  substantial  fall  in  generating  costs, 

coming  partly  from  a  5*5%  decrease  in  average  cost  of 

coal  as  delivered  to  power  stations,  and  also  from  an 

improvement   in   thermal   efficiency   from  26*10   average 

to  26-53%.  Both  these  figures  are  a  little  misleading  when 

financial  savings  are  being  considered.  The  coal  figure 

requires  correction  from  the  aspect  that  the  calorific  value 

was  substantially  lower;   and  attention  is  also  required 

to  the  increased  use  of  oil,  which  was  cheaper.  Working 

on  heat  content,  fuel  cost  fell  by  4*8%.  The  efficiency 

factor  needs  conversion  to  a  percentage  improvement  with 

respect  to  the  previous  year's  figure.  This  works  out  at 

1*6%.  Combined,  the  two  figures  give  an  improvement  of 

6*5%  in  electricity  generated  per  pound  spent  on  fuel. 

Load  Factor 

There  is  concern  about  falling  load  factor  in  some  of 
the  area  board  reports;  but  it  seems  that  the  fall  from 
a  recorded  470%  in  1958-59  to  46*5%  in  1959-60  was  a 
reflection  of  the  difference  in  the  weather  in  the  two 
years.  Had  the  weather  been  "standard"  in  both  years, 
the  oomparison  would  have  been  an  improvement  from 
46-5  o/   in  1958-59  to  47-0%  in  1959-60. 

I^ep^eciation 

^^e  year  saw  several  changes  in  depreciation  practice, 
whicrl:!  in  turn  led  to  book-keeping  alterations  that  dis- 
guise in  some  ways  the  significance  of  the  figures  in  the 
accovints.  The  most  important  change  was  made  by  the 
CEQb^  Whereas  the  practice  has  previously  been  to  defer 
(depreciation  provisions  for  new  generating  plant  until  it 
^  ^Commissioned,  the  new  basis  is  to  base  depreciation 
P^y^^ents  on  expenditure  incurred  up  to  the  end  of  the 
P^'c'vious  year.  The  result  of  this  was  an  extra  £4-5  million 
°°  ^  revenue  accounit  item  which,  at  £57-5  million, 
''^P^^sented  151%  of  the  Board's  turnover. 


'ea  boards  made  various  minor  changes  in  deprecia- 
i?^  provisions.  They  already  use  the  basis  to  which  the 
.  ^^^B  has  now  changed  for  generating  plant.  For  the 
*"  ^5try  as  a  whole  depreciation  takes  16*9%  of  turnover. 

^^^^tractiDg  and  Fittings  Sales 

'^n  increase  of  £2*9  million  in  the  figure  for  surplus 
^°  ^contracting  and  sales  of  fitting  activities,  which  was 
^^'^  million,  was  the  outstanding  feature  of  area  board 
trading,  and  deserves  closer  attention. 

*lie  first  fact  that  stands  out  from  the  figures  is  that 
ch^Ugg  jn  hire-purchase  sales  had  most  to  do  with  the 
increase.  Turnover  was  up  £12-8  million  at  £69-5  million. 
^  the  increase,  only  £1*3  million  is  represented  by  cash 
*^^  normal  credit  sales;  £11-5  million  is  extra  trade  con- 
ducted through  h.p.  agreements  and  the  like.  Turnover 

0^  electrical  contracting  has  hardly  changed  at  all,  only 

^^^  million  up  at  £18*5  million,  but  sales  of  fittings  is 

^^2-6  million  up. 


GBOWTH  OF  SALES  OF  ELECTRICITY  TO  INDIVIDUAL 
INDUSTRY  GROUPS  BETWEEN  1948  AND  1959. 

PERCENTAGE 

SALES 
19481 1959 

CHEMICALS      pip 

I0'5 

181 

IRON  AND         ■■ 
STEEL              r^ 

■■■■■■■  I^^^HH  ■ 
[2Z////1                                         1 

15-4 
01 

12-8 

SHIPeUILDING.   ■■ 
ENCINEERiNQ    f^ 

MINING            f^. 

rV^l 

9-2 

10-3 

OTHER             IllBH^H 
INDUSTRIES     Y///)(\ 

1 

71 

7-5 

LEATHER  AND  ^W 
CLOTHING        |22Z 

^" 

88 

71 

BRICKS^           HM^^H 

'^OTTEAt         W^f!^^ 
GLASS.  ETC.    \///\l 

■ 

71 

5-8 

VEHICLES        IP^I^^^ 

«*I 

5-8 

FOOD.  DRINK.    |||kHi 
AND  TOBACCO  \///y^ 

6-4 

50 

MISC.  METAL     )ttflifKM 
INDUSTRIES     p^^ 

5*3 

4-7 

GAS.  WATER.    ^KM 

ETC.      ^r 

■ 

2-8 

3-7 

PAPER.             CZg^ 
PRINTING  AND  11^  ■ 
PUBUSHING     ^ 

2*3 

33 

NON- FERROUS  ■■1 
METAL              PP 
MANUFACTURE  p-^ 

1 

4-1 

27 

OTHER              ■ 
MINING  AND      |P 
QUARRYING      ^ 

1-4 

1*3 

constructionP 

SL± 

0-5 

l      U)( 

10            SPOO           ^            l^ftN 

DO>QK)00| 

MILLION  KILOWATT  HOURS 
Fig,  /.    How  sates  of  energy  have  Increased  since  vesting  day 

According  to  the  estimates  of  the  boards,  this  extra 
business  has  been  carried  out  with  an  increase  in  direct 
costs  of  £9*7  million,  and  of  £1-2  million  in  indirect 
costs — things  like  salaries,  transport,  publicity  and  a  pro- 
portion of  the  boards*  general  charges.  It  is  the  figure 
obtained  after  these  costs  have  been  allowed  for  that 
appears  in  the  revenue  account.  But  a  separate  estimate 
is  made  of  the  costs  of  rent,  rates  and  insurances  of 
show/ooms  so  far  as  they  are  attributable  to  sales  of 
fittings  and  contracting,  llie  amount  concerned  is  rela- 
tively small,  and  the  corrected  surplus  is  £6-0  million. 

It  is  not  always  realised  that  the  turnover  figure  for 
the  contracting  and  sales  of  fittings  work  does  not  come 
directly  into  the  published  revenue  account,  ^ich  thus 
understates  each  year  the  real  turnover  of  the  industry. 
Overall,  the  high  rate  of  8-6%  of  turnover  was  earned 
during  the  year  in  this  business,  compared  with  5*5%  the 
year  before,  and  4-8%  overall  in  the  electricity  supply. 


Area  Board  costs 

Many  of  the  costs  of  the  area  boards  continue  to  fall. 
Distribution  cost  for  1959-60  was  down  to  0092d/unit, 
with  a  range  from  0*074d  in  the  NWEB  to  0-1 46d  in 
London.  Consumer  service  at  0-047d/unit  varies  from 
0034d/unit  in  South  Wales  to  0-086d  in  London,  although 
apart  from  London  and  the  SWEB  (0*068d)  costs  are 
grouped  closely,  with  the  next  highest  0-049d.  Meter 
reading,  billing  and  collection  has  been  brought  down 
to  an  average  of  003  Id /unit,  with  South  Wales  lowest 
at  0-021  d.  Administration  is  now  only  0-033d/unit,  and 
is  spread  from  0026d  to  0058d  (SWEB).  This  last  category 
in  the  first  of  the  nationalised  reports  showed  a  range 
from  0070d  up  to  0169d,  at  the  price  levels  of  1948-49. 
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Area  board  review 


1959-60  ANNUAL  REPORTS  SURVEYED 


THROUGHOUT  the  area  board  reports  published  last 
week  runs  concern  about  quality  of  supply.  In 
discussions  of  capital  requirements,  the  need  for 
reinforcement  looms  large,  with  evidence  of  concern  to 
give  better  continuity  of  supply  through  extending  such 
available  techniques  as  high-speed  reclosing  circuit- 
breakers. 

Engmeermg 

The  SEEB,  for  example,  are  one  of  many  boards 
planning  more  installations  of  auto-reclosing  switches, 
lightning  arresters  and  surge  absorbers.  They  are  also 
extending  the  use  of  mobile  generators  so  that  essential 
supplies  can  be  restored  temporarily.  In  another  facet  of 
the  same  idea,  the  SWEB  have  brought  into  use  a  33  kV 
portable  cable  for  temporary  and  emergency  connections, 
together  with  appropriate  terminations  and  supporting  rig. 
Tliis  is  additional  to  the  now-proved  11  kV  cable  equip- 
ment. 

EEB  contribution  to  the  problem  has  included  develop- 
m^it  of  automatic  fault  alarm  systems  from  unattended 
substations,  using  the  public  telephone  system.  This  board 
voice  the  general  concern,  saying  that  with  the  area's 
financial  position  improved  and  a  substantial  proportion 
of  new.  finance  being  provided  from  internal  sources,  they 
feel  better  able  to  meet  expenditure  needed  to  provide  a 
higher  standard  of  reliability. 

Impressive  evidence  of  the  value  of  auto-reclosing  in 
rural  h.v.  lines  comes  from  the  MEB.  Analysis  of  1958-59 
experience  has  shown  that  a  line  with  auto-reclosers  has 
only  10%  of  the  lightning  interruptions  per  100  route-miles 
that  occur  without  such  protection. 

Apart  from  continuity  of  supply,  there  is  the  question 
of  quality,  especially  in  terms  of  voltage  at  consumers' 


T»bl«  1.  Arm 

a  Board  Itosulta  comparwl  with  \ViMA^ 

■ 

Cost  of  Electricity 

Contraaing, 
%ofTi 

etc,  account 

ArM  Board 

u  mover 

Overall 

Runnins 

Indirect 
costs 

d/unit 
sold 

charce  In 
BST  d/unit 

Surplus 

London           

l-2f3 

0-671 

14-8 

9-6 

1-324 

0-783 

12-9 

5-7 

S.  EasMm       

i-in 

0-642 

14-5 

110 

1-233 

0-747 

15-9 

8-2 

Southarn        

l-IO 

0-59S 

15-4 

10-7 

1-184 

0-703 

18-0 

6-7 

S.  Wistarn    

I-I2f 

0-624 

15-8 

8-8 

1197 

0-746 

171 

7-5 

Eastarn           

MM 

0-614 

15-5 

91 

1-210 

0-72S 

15-8 

7-2 

E.  Midlands    

1-014 

0-515 

140 

9-5 

1-038 

0-588 

16-4 

60 

Midlands         

I-0S2 

0-563 

15-8 

8-9 

ioei 

0-538 

180 

5-5 

S.  Wales         

0-883 

0-534 

17-7 

6-1 

0-921 

0-597 

14-4 

7-7 

M.  &  N.  Wales 

0-984 

0-558 

14-0 

9-6 

1049 

0-664 

15-6 

5-7 

Yorkshire       

0-914 

0-469 

14-1 

9-7 

0-963 

0-557 

171 

4-7 

N.  Eastern      

0-981 

0545 

10- 1 

12-0 

1-064 

0-664 

12-6 

7-8 

N.  Western 

I0S3 

0-563 

14-4 

9-2 

1090 

0-656 

16-4 

5-4 

1959-60  figures  bold;  1958-59  ordinary  type. 


terminals.  A  trouble  referred  to  by  several  boards  is  that  of 
obtaining  substation  sites  essential  to  enable  reinforcement 
to  proceed  even  when  the  necessary  capital  has  been 
allocated.  Some  boards  are  experimenting  with  buried 
transformers  to  ease  this  situation,  but  the  EEB  conunent 
that  the  high  costs  of  such  methods,  plus  the  presence  of 
apparatus  of  other  statutory  undertakings,  limits  the  use 
of  the  technique  to  a  few  special  cases.  The  SEB,  faced 
with  severe  space  restrictions  in  one  transformer  chamber, 
have  had  to  resort  to  cold-rolled  steel  in  a  special  single- 
phase  design  to  give  400  kVA  capacity  in  space  usually 
occupied  by  a  300  kVA  unit. 

The  Manweb  Electricity  Consultative  Council  (ECC 
hereafter  in  this  survey)  invited  the  Board  to  use  the 
good  offices  of  its  local  representatives  to  ease  the  obtain- 
ing of  substation  sites  and  wayleaves.  Amongst  other  con- 
sultative councils  to  concern  themselves  with  engineering 
topics  is  the  SWECC,  who  express  concern  that  there  is 
still  no  decision  at  national  level  about  earthing;  they  feel 
it  is  time  there  was  an  answer  to  this,  and  go  on  to  remark 
that  the  problem  is  particularly  difficult  in  the  southwest, 
and  that  consumers  look  to  the  Board  to  provide  the 
answer. 

Operationally,  the  year  was  relatively  easy,  with  few  bad 
storms  or  natural  calamities.  However,  even  the  fine  dry 
summer  brought  some  problems  of  its  own.  Special 
arangements  had  to  be  made  for  the  NEEB  66  kV  system 
because  shortage  of  cooling  water  restricted  generation  at 
the  North  Tees  station ;  and  the  YEB  experienced  several 
serious  interruptions  to  supply  because  the  sustained 
drou^t  deprived  insulators  of  their  normal  washing  by 
rain. 

Electroheat  for  industry  figures  largely  in  newly  given 
industrial  supplies  which  are  reckoned  worthy  of  mention 
in  individual  reports.  A  comment  on  the  growing  use  of 
electric  steel  furnaces  is  the  need  for  the  YEB  to  arrange 
for  a  supply  of  40  MVA  for  manufacture  of  electrodes  for 
arc  furnaces. 

Reporting  continued  satisfactory  service  with  their 
single-wire  earth-return  line,  the  SEB  say  the  technique  is 
now  thou^t  unlikely  to  find  widespread  application. 
Another  out-of-the-ordinary  technique,  peak  load  genera- 
tion by  gas-turbine  generator  at  a  SWEB  station,  has  given 
every  satisfaction,  and  a  second  set  is  being  installed.  This 
Board  is  also  installing  additional  diesel  generating 
capacity  in  the  Isles  of  Scilly. 

Two  boards  comment  on  the  changes  in  organisation  of 
the  manufacturing  industry,  in  its  effects  on  prices.  Lower 
prices  for  cables  and  transformers  resulted  so  far  as  the 
LEB  were  concerned.  The  MEB  comment  that  amalgama- 
tions tended  to  reduce  the  number  of  available  suppliers, 
but  made  possible  the  placing  of  larger  orders,  to  mutual 
advantage.  Incidentally,  the  LEB  express  the  opinion  about 
plastics-insulated  cables,  that  they  offer  **no  saving  in  price, 
and  disadvantages  in  use.'* 

Greater  use  of  surge  diverters  rather  than  co-ordinating 
gaps  for  66  kV  substations  is  reported  by  the  YEB,  who 
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Table  2.    Area  Board  Commercial  and  Engineering  Statistics,  1959-60 


Increase 

Net 

Maximum 

Increase  in 

Increase  in 

Consumers 

Consumers 

during 

maximum 

demand 

Load 

circuit  miles 

circuit  miles 

changed 

Area  Board 

at  31.3.60 

year 

demand 

1958-59 

factor 

of  h.v.  lines 

of  l.v.  lines 

to  standard 

X  1.000 

X  1.000 

MW 

MW 

% 

and  cables 

and  cables 

a.c.  supply 

London    

1.772 

12 

2.489 

2.310 

381 

126 

168 

58.972 

South  Eastern     

1.253 

32 

1.645 

1.397 

39-9 

288 

236 

26.488 

Southern  

1.388 

43 

2.093 

1.827 

41-2 

583 

365 

9.947 

South  Western 

771 

18 

876 

787 

46-4 

592 

200 

3.375 

Eastern     

1.789 

45 

2.495 

2.275 

41-8 

674 

374 

11.053 

East  Midlands      

1.335 

31 

1.931 

1.796 

45-5 

351 

335 

19.188 

Midlands             

1.424 

32 

2.511 

2.368 

45-9 

533 

292 

23.035 

South  Wales       

639 

14 

1.022 

991 

62-6 

738 

128 

5.969 

Merseyside  and  N.  Wales 

926 

21 

1.294 

1.211 

52-6 

532 

254 

8.137 

Yorkshire            

1.517 

25 

2.292 

2.168 

49-6 

488 

285 

25.775 

North  Eastern    

1,039 

21 

1.203 

1.133 

537 

480 

167 

6.444 

North  Western  ., 

1.646 

29 

2.415 

2.257 

46*4 

425 

230 

12.567 

say  the  change  reduces  the  danger  of  simultaneous  flash- 
over  of  gaps  at  duplicate  substations. 

Research 

Area  board  research  is  co-ordinated  through  the  Elec- 
tricity Council,  and  the  general  outlines  of  the  work 
given  in  the  EC  report,  summarised  last  week,  are  reflected 
in  individual  board  reports.  For  example,  the  widespread 
work  with  plastics-insulated  mains  cables  and  services 
comes  into  this  category.  There  is  also  much  attention  to 
the  problems  of  supplies  for  arc  furnaces,  in  so  far  as  they 
may  cause  voltage  fluctuation.  However,  there  are  some 
individual  research  projects  which  deserve  closer  attention. 

Use  of  series  capacitors  in  lines  is  being  tried  by  some 
boards.  The  NWEB  have  a  series  capacitor  in  an  attempt 
to  reduce  voltage  flicker  on  a  19  mile-long  33  kV  line 
supplying  an  arc  furnace  at  Alston,  Cumberland  (1,800 
kVA  demand).  Shunting  resistors  were  provided  during  the 
year  on  a  6-6  kV  series  capacitor  which  the  YEB  have  been 
operating  in  an  attempt  to  deal  with  voltage  fluctuation 
caused  by  a  spot  welder  installation.  The  resistor  solved 
diflSculties  that  had  arisen  with  the  switching  of  the 
capacitor  and  its  associated  distribution  transformer,  but 
the  high  harmonic  content  of  the  magnetising  inrush 
current  each  time  the  welder  is  switched  on  produces  a 
voltage  drop  which  is  not  appreciably  affected  by  the  series 
capacitor,  so  this  has  been  withdrawn  from  service.  Better 
success  has  been  experienced  by  the  NEEB,  who  have  a 
series  capacitor  on  a  11  kV  line.  Spark  gaps  of  changed 
design  installed  on  this  have  been  found  to  operate  satis- 
factorily without  erosion. 

Transformer  noise  is  worrying  boards,  increasingly  so  as 
the  finding  of  substation  sites  becomes  more  difficult. 
SWEB  work  on  the  problem  has  included  sheet  metal 
cubicles  for  transformers,  lined  with  soimd-absorbing 
material.  Another  widespread  problem  is  that  of  providing 
meter  reading  facilities  without  access  to  the  house.  The 
EMEB  has  designed  a  service  imk  for  building  into  the 
outside  walls  of  private  dwellings,  permitting  outside  meter 
reading.  They  are  reported  to  be  checking  on  manufactur- 
ing potentialities  and  cost.  In  the  YEB  there  have  been 
experiments  with  providing  a  cupboard  for  meters  and 
services  in  the  porch  of  a  house.  The  arrangement  is 
reported  to  have  become  increasingly  popular. 

Earthing  at  substations  where  soil  conditions  are 
unfavourable  concerns  the  NEEB.  They  have  been  conduct- 
ing trials  with  what  is  described  as  a  "mineral  material"  in 
the  hope  of  reducing  resistance  around  earth  electrodes, 
but  results  seem  conclusive  that  this  is  not  the  answer  to 
the  problem. 

Apart  from  the  work  on  plastics  cables,  work  is  proceed- 
ing on  cable  heating,  with  the  SEB  involved  in  terms  of 


moisture  movement  around  p.i.  cables  installed  in  the 
ground.  Flat  33  kV  oil-filled  cable,  which  does  not  need  oil 
tanks  along  its  route  to  maintain  pressure,  has  been 
installed  by  the  EEB.  Mechanical  jointing  of  cables  is  the 
subject  of  LEB  trials.  In  the  overhead  line  field,  the  SWEB 
report  investigations  continuing  on  problems  of  vibration 
of  aluminium  alloy  conductors  and  *'into  possible  use  of 
preformed  line  products." 

There  is  much  utilisation  research  work  on  heating,  and 
many  floor-warming  and  block  heater  installations  are 
being  instrumented  to  give  precise  information  on  effective- 
ness and  electrical  load  characteristics.  Amongst  other 
work  is  testing  of  ceiling  heating  for  domestic  premises  by 
the  NWEB,  who  have  also  erected  two  small  identical 
buildings  to  study  the  behaviour  of  floor-warming  in  direct 
comparison  with  conventional  electric  heating  systems. 


Active  load  development  over  the  whole  field,  rather 
than  a  few  sparkling  successes,  marks  the  reports  of  the 
commercial  departments  of  all  the  boards.  Much  of  the 
work  has  been  concerned  with  off-peak  loads,  which  are 
treated  later  in  thh  review;  but  the  LEB  make  a  special 
point  of  mentioning  that  the  accent  in  their  commercial 
work  during  the  year  was  on  all-the-year-round  and 
summer  use  of  electricity.  Of  course,  sales  of  fittings 
reached  new  record  levels  during  the  year,  though  there 
was  no  remarkable  expansion  in  contracting  work — but 
Manweb  report  more  installation  work  carried  out  for 
consumers  than  in  any  previous  year. 

An  interesting  point  about  what  determines  "class"  of 
consumer  for  tariff  purposes  is  raised  in  the  report  of  the 
EECC.  A  children's  home  has  been  ruled  non-domestic, 
but  the  decision  is  to  be  reconsidered  **as  soon  as  results 
of  full  tests  to  ascertain  characteristics  of  electricity  con- 
sumption in  homes  of  this  kind"  are  available.  Also 
concerned  with  consumer  consumption  characteristics  were 
the  South  Wales  EB,  who  have  carried  out  a  detailed  study 
of  cost  of  supply  to  various  classes  of  consumer.  This  has 
revealed  that  consumers  with  low  load  factor  have  been 
making  insufficient  contribution  to  the  cost  of  supply. 

Special  interests  of  individual  areas  stand  out  in  the 
commercial  sections  of  reports;  the  NWEB  comment  on  a 
34%  increase  in  sales  of  electric  catering  equipment, 
"particularly  promising  with  fish  frying  ranges."  Special 
attention  to  electro-heat  has  been  paid  by  the  MEB,  with 
evening  lectures  organised  in  conjunction  with  the  local 
college  of  technology.  Progress  with  electrification  of 
collieries,  particularly  coal  winding,  attracts  comment  in  the 
NEEB  report.  Local  preference  even  at  district  level  is 
given  by  the  EMEB  as  their  reason  for  not  being  in  favour 
of  bulk  buying  for  domestic  appliances.  They  think  local 
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managers  are  better  able  to  cater  for  varying  local  tastes 
and  habits  by  purchasing  supplies  themselves. 

There  is  widespread  reporting  of  running  down  of  hire 
schemes  of  various  kinds,  and  the  NWEB  is  to  abandon  its 
scheme  for  hiring  electric  motors.  This  same  Board  reports 
that  its  "Electricity  comes  to  Town"  travelling  exhibition 
proved  more  successful  as  a  selling  medium  than  its  ^'House 
of  the  Future"  predecessor,  although  the  latter  attracted 
larger  audiences. 

Off-peak 

Almost  every  board  reports  success  with  ofF-peak  heating, 
and  it  is  possible  only  to  select  some  of  the  typical 
comments  and  the  more  significant  statistics. 

A  noticeable  trend  towards  use  of  electric  floor-warming 
in  domestic  premises  is  noted  by  the  LEB,  who  had  1,300 
dwellings  connected  by  the  end  of  the  year  and  5,000  more 
under  construction.  Total  floor-warming  load  of  the  SEB 
at  the  end  of  the  year  was  well  over  10  MW,  and  it  was 
growing  rapidly.  This  Board  has  also  more  than  doubled 
block  storage  heater  load  in  commercial  and  industrial 
premises  since  1957,  and  is  approaching  the  30  MW  mark. 

Table  3.   Rural  Electrification  Progress 


Average 

Number 

% 

consumption 

Area  Board 

of  farms 

connected 

per  farm 

in  Area 

at  31  Mar. 

consumer 

I960 

kWh 

London  

82 

1000 

7,927 

South  Eastern 

14.400 

82-5 

9.368 

Southern          

25,776 

88-7 

9.472 

South  Western 

31.000 

670 

5,840 

Eastern 

31.600 

82*6 

7,510 

East  Midlands 

27.400 

92-6 

7.109 

Midlands           

26.600 

83-5 

7.475 

South  Wales     

23,500 

63- 1 

4.025 

Merseyside  &  N.  Wales 
Yorkshire         

33.400 

71-5 

4.529 

21,291 

93-6 

5.898 

North  Eastern 

18.838 

81-6 

5.101 

North  Western 

24.505 

87-5 

7.456 

England  and  Wales     ... 

278.392 

80-7 

6,739 

A  more  sober  note  about  the  effect  of  such  off-peak 
loads  comes  from  the  EEB,  who  point  out  that  although  the 
17  MW  of  off-peak  heating  load  added  during  the  year  was 
double  that  of  the  previous  year,  ten  times  that  would  be 
needed  to  improve  the  load  factor  by  1  % .  Block  storage 
heaters  and  floor-warming  together  accounted  for  over 
8  MW  of  demand  newly  connected  to  the  NEEB  system 
during  the  year — includng  block  storage  heating  for  a 
lighthouse.  The  total  of  new  connections  included  160  flats 
and  60  houses,  and  the  Board  report  negotiations  complete 
for  installations  totalling  ten  times  as  many.  YEB  flgures 
show  1,636  dwellings  using  floor- warming  by  the  end  of 
the  year,  and  during  it  92  commercial  and  industrial 
consumers  installed  floor-warming  with  aggregate  load 
3-5  MW. 

In  the  reports,  it  is  especially  noticeable  how  floor-warm- 
ing is  making  progress  in  churches,  for  which  early 
estimates  were  that  it  would  not  find  great  application. 
The  concern  about  the  effective  ban  on  block  storage 
heaters  for  domestic  premises,  which  is  imposed  by 
purchase-tax  regulations,  is  discussed  by  the  EMECC. 
They  raise  the  question  of  the  effort  needed  by  the  supply 
industry  to  convince  manufacturers  that  there  might  be  a 
large  enough  demand  for  a  heater  suitably  designed  for 
domestic  premises.  The  Council  feel  this  might  be  so,  even 
if  purchase-tax  on  all  block  heaters  had  to  be  accepted. 
They  continue  "the  supply  industry  will  obviously  have  to 


prove  its  case  for  the  extended  use  of  these  heaters.  To  < 
this  it  will  be  necessary  to  carry  out  further  experimei 
with  a  redesigned  block  heater  more  suitaUe  for  domes 
premises  than  the  present  Industrial  type.*' 

Apart  from  heating  of  buildings,  there  is  interest  in  su 
off-peak  loads  as  road  heating  and  electrode  boilers  i 
heating  swimming  pools,  operating  only  off-peak.  Al 
there  is  the  possibility  of  interruptible  loads  to  be  exploit! 
The  NWEB  reports  100  MW  reduction  of  its  peak  lo 
through  special  interruption  agreements  with  consumers. 

Administration 

All  the  reports  discuss  the  recommendations  of  the  W 
Committee  which  studied  co-operation  between  gas  a 
electricity  boards,  and  there  is  special  attention  to  me 
reading.  Many  boards  are  interested  in  experiments  w 
estimating  consumption  for  some  quarters,  and  bill 
consumers  on  that  basis.  The  LEB  is  working  bn  a  one# 
four  quarters  estimated  basis  in  one  district.  Manweb  i 
using  postal  meter  reading  in  some  rural  areas,  consider 
it  better  than  estimating  readings  for  some  quarters— 1 
they  say  they  would  prefer  quarterly  visits  with  estima 
when  the  consumer  is  out,  in  urban  districts. 

The  SEB  have  accepted  the  suggestion  that  estima 
meter  readings  for  two  or  three  quarters  should  be  offei 
to  credit-worthy  consumers  "who  will  undertake  to  i 
without  querying  the  account."  EMEB  have  an  experim 
with  estimating  one  quarter  each  year,  and  initial  react 
of  consumers  has  been  on  the  whole  favourable.  For  so 
rural  areas,  MEB  plan  to  use  estimated  readings  in  all 
nate  quarters.  The  NEEB  is  asking  isolated  consun 
to  use  self-reading  meter  cards  in  alternate  quarters, 
the  experiment  is  successful,  it  may  take  in  urban  areas 

There  was  only  sli^t  enthusiasm  for  joint  activi 
with  gas  boards.  The  EEB  say  there  are  no  finan 
savings  to  offset  the  administrative  disadvantages  of  j( 
meter  reading  in  rural  areas.  However,  they  are  loc4i 
at  the  possibility  of  according  mutual  showroom  facili 
for  payment  and  emergency  purposes  in  small  towns  wl 
showrooms  are  not  manned  all  the  time.  The  SWEI 
using  one  gas  showroom  for  payments  of  accounts. 

Aside  from  meter  reading  and  combined  operati< 
there  is  interest  by  several  boards  in  the  possibility 
using  digital  computers  in  accounting  systems.  So 
Wales  EB  report  that  they  are  introducing  an  easy  f 
m^its  stamps  scheme,  with  stamps  sold  at  showroo 

Rural  Development 

Sales  of  electricity  to  farmers  during  the  year  w 
down  because  the  unusually  dry  summer  obviated 
need  for  electrical  crop  drying.  Many  t>f  the  reports  rec 
the  hope  that  the  85%  national  target  for  proporl 
of  farms  connected  will  be  reached  earlier  than  expec 
originally.  Estimates  include  SWEB,  1965,  three  years 
than  original  estimate;  EEB,  1961;  South  Wales  ! 
1964,  four  years  less. 

Concern  with  the  uneconomic  nature  of  rural  elect 
cation  is  expressed  by  the  SWECC  and  the  South  Wi 
EB.  The  former  say  that,  although  the  average  reve 
per  farm  has  risen  to  £44  p.a.,  it  is  still  too  low 
make  rural  supply  a  commercial  proposition,  while 
latter  complain  at  having  spent  £1  million  during  the  > 
on  rural  electrification  which  will  be  uneconomic. 

Consultative  Councils 

Something   has   been   said   in    these    notes    about 
consultative  councils.  Their  reports  this  year  are  full  i 
provide  ample  evidence  of  the  steady  work  they  are  do 
in  presenting  informed  internal  criticism. 
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An  example  of  the  concern  of  consultative  councils 
with  subjects  other  than  tariffs  is  given  in  the  SWECX!^ 
report.  The  Council  have  been  concerned  about  complaints 
of  transformer  noise,  but  they  have  been  told  by  the 
board  that  capital  spent  on  noise  reduction  like  that  on 
undergrounding  mains  can  have  the  effect  of  depleting  the 
funds  available  for  rural  development.  The  Council  are 
taking  up  this  point  with  the  Minister. 

Consideration  has  been  given  by  the  NWECC  to  a 
request  by  a  local  authority  that  the  board  should  officially 
test  all  domestic  electrical  installations  when  a  change  of 
tenancy  takes  place.  The  Council  did  not  support  this 
request.  They  thought  it  was  more  important  to  have  an 
inspection  service  on  which  consimiers  could  call  whenever 
they  were  in  doubt  about  the  quality  of  their  installations. 

Despite  the  widespread  evidence  of  concern  with  such 
general  points,  it  is  the  various  payments  a  consumer  has 
to  make  that  received  most  attention  by  the  boards — ^plus, 
of  course,  the  question  of  priority  for  connection  of  rural 
supplies.  There  were  few  tariff  changes  to  consider  during 
the  year,  and  capital  charges  and  details  of  application  of 
tariffs  attracted  more  attention.  The  Manweb  ECC  con- 
sidered the  board's  refusal  to  offer  hire-purchase  terms  to 
consimiers  who  had  a  bad  paying  record,  either  for  h.p. 
accounts  or  on  their  electricity  supply.  The  board  would 
not  enter  into  hire-purchase  agreements  with  consumers 
for  whom  cut-off  instructions  have  been  issued  within  the 
previous  12  months,  or  those  who  are  paying  their  accounts 
by  instalments.  The  ECC  were  not  happy  about  several 


points  arising  from  this  practice  and  discussions  were  held 
with  the  chairman.  The  outcome  was  an  agreement  that 
the  policy  shoiild  be  reviewed  after  a  time. 

The  South  Wales  ECC  suggested  to  the  board  that 
private  contractors  were  making  available  deferred  pay- 
ment facilities  for  wiring  work  and  called  for  the  board 
to  do  likewise.  However,  the  board's  view  was  that  no 
evidence  could  be  found  to  support  this  contention  and 
that  in  any  case  there  were  financial  difficulties  and  staff 
difficulties  about  the  idea.  The  MECC  asked  their  board 
to  look  into  the  possibility  of  operating  an  inspection 
system  for  domestic  installations  on  a  contract  basis. 

The  SEECC  express  concern  at  the  increasing  number 
of  representations  concerning  high  consumption.  They 
think  the  basic  difficulty  is  that  consumers  are  unaware  of 
the  amount  of  energy  used  by  different  appliances.  A 
London  EB  practice  of  charging  a  minimum  of  7s  6d  for 
attending  at  consumers'  installations  to  replace  fuses,  etc., 
is  supported  by  the  LECC. 

Most  representations  by  consumers  to  ECCs  are  settled 
at  local  level  and  figure  in  the  reports  only  as  aggregated 
statistics.  However,  a  number  of  individual  cases  are 
reported,  of  which  perhaps  the  nicest  is  the  consumer  who 
thought  he  should  be  allowed  to  use  one  immersion  heater 
at  night  on  a  restricted-hour  tariff  and  another  in  the  same 
tank  during  the  day  on  the  standard  tariff.  He  did  not  find 
himself  supported  by  the  MECC  and  took  his  complaint 
to  the  Electricity  Council,  whose  views  are  awaited  at 
the  end  of  the  financial  year. 


DOMESTIC  ELECTRICAL  ACCIDENTS 


SEVENTY-NINE  electrical  fatalities  on  domestic 
premises  are  described  in  the  annual  precis  of  reports 
of  such  accidents  that  have  come  to  the  attrition  of  the 
Home  Office  during  1959.  Commenting,  Mr  S.  J.  Emerson, 
HM  Electrical  Adviser  to  the  Home  Office,  says  that  the 
statistics  show  that  the  majority  of  electrical  accidents  in 
the  home  are  not  caused  by  faulty  or  ill-designed  apparatus 
but,  rather,  by  ill-use.  An  important  factor  in  many  acci- 
dents is  failure  to  disconnect  portable  apparatus  completely 
from  the  supply  wh^  not  in  use,  by  pulling  out  the  plug. 

Five  persons  were  electrocuted  as  a  result  of  appliances 
falling  into  baths.  In  other  bathroom  incidents,  casualties 
had  touched  electric  heaters,  a  convector  type  clothes  drier 
kept  in  the  bathroom,  a  record  player,  and  in  one  case, 
a  portable  immersion  heater  used  to  heat  water  in  a  wash- 
ing machine.  Insulation  failure  and  bad  earthing  were 
contributory  factors  in  most  cases. 

Electric  blankets  receive  special  mention  in  the  precis. 
Bums  as  well  as  shock  are  involved  in  some  accidents.  In 
one  case  the  cause  of  death  was  carbon  monoxide  poison- 
ing and  asphyxia  due  to  fumes  from  a  smouldering  electric 
blanket  which  had  been  allowed  to  overheat.  Mr  Emerson 
comments  that  if  a  blanket  is  frequently  folded  in  the  same 
place  it  will  eventually  break  down  at  the  fold  and  may 
start  to  smoulder. 

In  one  fatality  an  electric  kettle  developed  a  high- 
resistance  fault  from  element  to  casing.  The  fault  current 
W2is  sufficient  to  bum  through  the  earth  wire,  but  not  suf- 
ficient to  blow  the  fuse  protecting  the  kettle  circuit. 

Young  children  again  figure  in  tragic  accidents  due  to 
improperly  wired  electrical  equipment  and  particularly 
when  reversible  connectors  are  used,  and  are  left  lying 
about  with  the  far  end  of  the  flexible  plugged  in. 


The  need  for  attention  to  earthing  in  the  interests  of 
workmen  is  underlined  by  two  cases  in  which  plumbers 
were  killed.  One  was  in  the  roof  space,  and  stood  on  some 
lead-covered  wiring,  the  sheath  of  which  had  not  been 
earthed.  He  received  a  shock  when  he  touched  a  water 
tank.  The  other  man  was  electrocuted  while  examining  the 
piping  beneath  the  floor  of  a  house.  At  the  same  time,  he 
touched  the  unearthed  lead  sheath  of  a  cable  which  was 
live  as  a  result  of  a  fault  in  which  a  supporting  clip  had 
cut  through  both  sheath  and  insulation. 

Attempted  Repairs 

Accidents  when  unskilled  people  try  to  mend  electrical 
equipment  while  it  is  live  are  perhaps  to  be  expected. 
Attempts  to  adjust  contact  tubes  on  plugs  and  connectors 
are  particularly  troublesome.  A  point  emphasised  by  Mr 
Emerson  is  that  special  dangers  apply  with  radio  and  tele- 
communication equipment,  and  it  is  especially  important 
that  such  repairs  should  be  attempted  only  by  persons  who 
have  adequate  technical  knowledge. 

A  final  point  to  note  is  that  the  earth  continuity  conduc- 
tor of  an  installation  may  itself  result  in  danger.  A  woman 
was  electrocuted  when  she  touched  an  earth  wire  while 
she  was  washing  the  floor.  With  her  hands  wet,  she  was 
abnormally  sensitive  to  electric  shock.  In  another  case  a 
fault  inside  a  plug  made  a  connected  washing  machine  alive 
through  the  earth  wire. 

Concluding  his  covering  note,  Mr  Emerson  stresses  that 
experience  over  the  year  confirms  that  electricity  is  the 
safest  fofm  of  power,  but  that  installation  and  maintenance 
of  electrical  equipment  should  be  undertaken  only  by 
skilled  and  experienced  people. 
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SOME  long  time  ago  I  mentioned  the  appearance  of 
"Observation  Platforms"  at  the  big  building  sites  in 
London,  and  at  once  received  many  letters  about 
their  possible  uses.  It  was  suggested  that  the  electricians 
could  give  conduit  laying  demonstrations,  etc.  and  there 
were  other  suggestions  which  proved  many  of  my  readers 
have  humorous  streaks  in  them.  Most  of  these  platforms 
are  on  sites  which  start  below  the  ground  and  are  of  little 
use  when  the  building  has  reached  ground  level.  However, 
whilst  travelling  on  an  omnibus  in  the  region  of  London 
Bridge  I  was  surprised  to  see  at  one  building  site  a  *Tele- 
viewing*'  platform!  I  really  had  to  look  twice  for  I  thought 
that  my  eyesight  was  playing  tricks  with  me.  But  no,  in 
a  darkened  area,  formed  by  boarding,  a  television  set 
was  showing  a  workman  toiling  away  on  the  roof,  or  at 
least  the  topmost  part  of  the  structure.  I  did  not  have  the 
time  to  alight  from  the  omnibus  and  study  the  arrange- 
ment properly  and  can  only  assume  that  it  was  a  closed 
circuit  television  with  a  camera  set  up  in  the  structure. 

What  possibilities  such  an  arrangement  offers!  I  can 
see  all  the  "wits"  getting  ideas  already.  For  instance,  a 
receiver  in  the  foreman's  office  so  that  he  can  do  his 
paper  work  and  supervise  as  well,  or  even  a  receiver  at  head 
office  so  that  the  boss  can  watch,  and  learn,  what  goes  on  ! 
There  are  all  sorts  of  ideas  flowing  through  my  mind. 

One  thing  I  did  not  find  out  and  that  was  whether  or 
not  there  was  "sound"  laid  on  for  the  viewers.  Now,  there 
is  something  which  would  attract  the  crowd,  especially  if 
electricians  today  have  the  same  vocabulary  as  they  did 
when  I  was  young! 

Height  of  Switches,  etc. 

Recently  I  commented  on  a  suggestion  that  the  standard 
switch  height  of  4  ft  6  in.  should  receive  some  thought. 
This  suggestion  came  from  people  interested  in  the  welfare 
of  disabled  people.  Now  I  see  that  those  interested  in  the 
care  of  the  elderly  have  suggested  that  more  thought  be 
given  to  the  height  of  switches  and  sockets  in  houses 
built  for  such  people.  This  I  can  well  understand  and  I 
was  rather  surprised  that  no  mention  was  made  of  better 
switching  facilities  for  such  people,  a  matter  which,  in 
my  opinion,  is  more  important  that  the  height  of  switches. 

I  have  looked  over  a  block  of  maisonnettes  intended  for 
the  elderly,  and  the  first  thing  which  struck  me  was  the 
bad  lighting  in  the  entrance  and  staircase  and  the  method 
of  switching  the  lights.  I  feel  that  the  lighting  in  such 
entrances  and  staircases  should  be  time-switch  controlled. 
Inside  the  houses  I  saw  rooms  with  two  doors,  but  the 
light  was  switched  at  one  door  only,  which  meant  that  the 
occupier  had  either  to  walk  in  the  dark  or  to  switch  on 
another  light  to  enable  him,  or  her,  to  leave  the  room 
safely.  I  also  noticed  a  tendency  to  keep  the  cooker  control 
unit  very  high.  As  it  was  sited  over  a  workbench,  even  I 
found  it  difficult  to  reach  for  switching  on  or  off.  The 
unit  had  no  indicator  light,  which  I  consider  necessary 
in  such  situations.  In  fact,  I  feel  that  these  lights  should 
be  a  standard  item  in  both  cooker  units  and  water  heater 
switches. 

One  item  in  this  block  of  maisonnettes  which  did  appeal 
to  me  was  that  the  meter  could  be  read  from  outside  the 
living  premises  and,  therefore,  neither  delayed  the  meter 
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reader  or  disturbed  the  occupant.  Also,  and  this  1 
nothing  to  do  with  electricity  but  may  be  of  interest 
my  readers,  there  was  an  arrangement  where  milk  i 
bread,  etc.  could  be  left  in  a  small  cupboard  from 
outside  and  removed  by  the  occupant  from  the  Ids 
The  only  suggestion  I  could  put  forward  on  this  item 
that  by  using  electricity  the  doors  could  be  interloc 
so  that  no  danger  of  a  forced  entry  was  present. 

Earthing  of  Sockets 

I  recently  commented  on  a  socket  which  provided 
"double"  earthing.  That  is  to  say,  instead  of  one  fi: 
screw  hole  having  earthing  facilities,  both  fixing  holes } 
suitable  for  obtaining  earth  continuity  to  the  metal 
This  particular  make  was  the  first  one  I  had  seen 
another  manufacturer  informs  me  that  they  have 
such  a  box  on  the  market  for  some  time  now.  This  m 
facturer  added  that  it  was  their  wish  to  see  this  arra 
ment  become  standard,  and  I  sincerely  hope  that  it  ( 
Not  a  couple  of  days  had  ela|>sed  from  the  tin 
mentioned  this  socket  when  I  had  a  practical  demon 
tion  of  the  need  for  double  earthing.  I  will  not  go 
details  but  must  just  say  that  had  the  socket  in  que: 
been  "double"  earthed  then  a  friend  of  mine  might 
have  telephoned  me  in  such  a  panic. 


Responsibility  on  Sites 

I  have  complaints  by  electrical  contractors  workin 
large  sites  about  the  attitude  of  builders  to  damage 
to  conduits  and  cables,  etc.  The  impression  that  I 
from   one  contractor  leads  me   to  think   that    bui! 
workers  just  ignore  other  people's  material  with  the  i 
that  electricians  have  to  check  their  installations 
stantly   to  ensure  that  the  installation   is  in   ordei 
particular  this  applies  to  situations  where  conduits  are 
on  the  shuttering  and  the  concrete  is  then  poured 
This  results  in  fairly  heavy  traffic  of  wheelbarrows, 
which  can  easily  knock  the  conduit  out  of  position 
if  it  is  fixed  in  position.  Another  situation  is  where  1 
have  to  be  cut  through  floors  where  conduits  have 
laid.  In  many  cases  the  electrician  is  completely  ign 
and  he  is  not  consulted  whether  or  not  there  are 
conduits  buried  in  that  area.  When  the  damage  has 
done  the  builder,  so  I  am  told,  refuses  to  pay  for 
damage  and  the  electrical  contractor  is  left  to  hold 
baby. 

Another  complaint  is  that  the  main  building  contn 
refuses  to  off-load  any  electrical  material  if  the  electri< 
happen  to  be  off  the  site.  I  must  say  at  once  that  I 
not  come  up  against  any  of  these  problems  myself 
they  only  came  to  light  at  a  site  meeting  which  I  attei 
recently.  Certain  pertinent  questions  were  asked  by 
electrical  contractor  during  the  meeting  which  prom 
me  to  question  him  afterwards.  His  opinion  was  thai 
normal  2i%  allowed  to  the  main  contractor  by  a 
contractor  should  cover  off-loading,  etc.  and  guari 
that  any  damage  done  by  the  builder  should  be  paid 
by  him. 

I  hope  that  these  complaints  are  only  isolated  cases 
good  relations  are  so  necessary  on  all  building  sites. 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


PAKISTAN 

Cable  Factory 

Another  cable  factory  has  started  up 
in  Pakistan.  Known  as  the  Sunshine 
Cable  and  Rubber  Works,  its  plant  at 
Tongi,  15  miles  from  Dacca,  in  East 
Pakistan,  was  formally  inaugurated 
earlier  this  month  by  the  Director- 
General  of  Industries,  Trade  and  Supply, 
^fr  M.  A.  Kareem  Iqbal.  Initially,  small- 
sized  cable  is  being  produced,  but  later 
it  is  planned  to  manufacture  h.t.  cable, 
^e  firm  claim  to  be  able  to  meet  the 
entire  demand  of  East  Pakistan,  with 
a  surplus  for  West  Pakistan.  The 
management  is  already  eiq>loring  the 
possibilities  of  exporting  to  the  Middle 
East. 

Power  CommMBion 

The  Pakistan  Government  is  to 
^Ppoint  a  Power  Commission  who, 
inter  alia,  will  undertake  a  detailed 
study  of  the  present  generating  capacity 
^^^  the  country  and  its  utilisation,  the 
Minister  of  Fuel  and  Power,  Mr  Z.  A. 
Bhutto,  has  confirmed.  The  Commission 
^  also  be  entrusted  with  the  task  of 
8oveniing  electricity  tariffs.  Fixing  of  the 
Pover  rates  has  so  far  been  exclusively 
Jj^ustcd  to  the  Water  and  Power 
^v-elopment  Authorities  in  East  and 
^^%    Pakistan. 

INDIA 


^^f^t  Manufacture 

Ct^airman  of  Heavy  Electricals  Ltd., 
^     K.  B.  Mathur,  has  been  in  Britain 


this 


month    inspecting   the   training   of 


|j*i^n  technicians  for  the  Bhopal  plant. 
.  ?  is  proceeding  to  Prague  and  Moscow, 
l^^^^d  by  Mr  M.  Hayath,  chairman  of 
^  Central  Water  and  Power  Commis- 
"*^«^.  and  Dt  D.  B.  Karlekar,  senior  in- 
p^t^ial  adviser  to  the  Government  of 

^*^.  There,  they  will  finalise  arrange- 
?^^*^ts  for  the  setting  up  of  two  other 
nc^Vy  electrical  projects  under  the  Third 
jj^*^,  in  which  .Czechoslovakia  and 
^^^sia  have  offered  assistance.  Both  the 
^'*^J«cts  are  expected  to  go  into  pro- 
j^^tion  in  three  years*  time.  While  the 

.^o-Soviet  project  will  produce  0*75 
?^*lion  kW  hydro  and  thermal  generat- 
?^  units  and  high-power  motors  for  the 
^^1  works,  the  projects  with  Czecho- 
V^Vak  collaboration  will  manufacture 
r^^r^nal  units  of  0-6  million  kW  capacity 
^  addition  to  high-pressure  boilers  and 
***ociated  equipment.  The  delegation  is 
**^^«ctcd  back  in  Delhi  late  next  month. 


Bhakia  Genci^or  Trial 

A  trial  run  on  the  first  90  MW 
generator  at  the  Bhakra  hydro-electric 
station  was  successfully  completed  on 
16  Sept.  Four  further  units  are  to  be 
installed  in  the  six-storeyed  power  house, 
the  second  unit  in  February,   1961. 

600  MW  Thermal  Power  Station 

Plans  for  augmenting  power  supplies 
in  the  Durgapur  and  Calcutta  regions 
were  recently  announced  by  the  West 
Bengal  Government.  First  phase  of 
the  scheme  provides  for  building  a 
600  MW  thermal  power  station,  claimed 
to  be  the  biggest  in  Asia,  at  Bandel. 
The  unit  wUl  initially  have  300  MW 
installed  capacity  at  a  cost  of  Rs  30 
crores.  Finance  for  this  phase  is  expected 
to  be  obtained  from  the  US  development 
loan  fund.  In  the  second  phase  the  station 
will  be  extended  to  600  MW  rating.  It 
is  anticipated  that  the  scheme  will  be 
completed  by  the  end  of  1963. 

Plans  are  also  in  hand  to  enlarge  the 
existing  Durgapur  station.  The  capacity 
of  the  station  is  to  be  raised  from 
60  MW  to  210  MW  and  foreign  exchange 
to  finance  the  scheme  has  already  been 
secured  by  a  loan  of  Rs  9*5  crores  from 
the  US  development  loan  fimd.  The 
rupee  part  of  the  capital  outlay,  esti- 
mated at  Rs  4*5  crores,  will  be  advanced 
by  the  West  Bengal  Government.  Con- 
sulting engineers  for  the  Durgapur 
thermal  enlargement  scheme  are  the 
Kulijian  Corporation  of  USA  and  an 
American  and  West  German  firm  will 
complete  the  plant  by  the  middle  of  1963. 

CANADA 

Bridge  RiTer  Completed 

The  British  Columbia  Electric  Co.  has 
now  completed  development  of  the  full 
h.e.  potential  of  the  Bridge  River,  total- 
ling 681,500  h.p.  Two  230  kV  transmis- 
sion lines  convey  the  output  to  Van- 
couver and  southern  Vancouver  Island, 
and  a  third  line,  scheduled  to  operate  at 
360  kV  ultimately,  will  be  completed  to 
Cheekye  substation  next  year. 

Grid  Links  Power  Companies 

Economies  in  capital  plant  and  facili- 
ties for  power  interchange  are  features 
of  the  grid  linking  three  Canadian 
undertakings  in  the  Maritime  provinces, 
brought  into  operation  on  22  Sept.  The 
grid  links  the  Nova  Scotia  Light  and 
Power  Co.  with  the  systems  of  the  Nova 
Scotia  and  New  Brunswick  electric 
power  commissions.  The  grid  will  make 


available  a  total  spare  capacity  of 
150  MW  and  will  represent  a  saving 
of  almost  $20  million  in  capital  costs 
to  one  of  the  participating  utilities  and 
possibly  higher  sums  for  the  other 
utilities.  The  inter-provincial  power  grid 
was  brought  into  operation  at  Onslow 
substation  near  Truro.  Total  cost  of 
the  new  power  pool  is  estimated  at  $4 
million.  Although  a  reserve  of  power 
will  still  be  necessary^  it  will  be  reduced 
by  about  20%  and,  largely  because  of 
the  grid,  completion  of  the  Lequille  and 
Alpena  hydro  developments  is  able  to 
be  postponed  for  at  least  a  year.  Opera- 
tion will  be  controlled  from  Halifax, 
Fredericton  and  Trenton  over  a  carrier 
current  system. 

MALAYA 


Switchgear  for  Hydro  Scheme 

A  switchgear  contract  valued  at  over 
£600,000  has  been  placed  with  AEI 
Switchgear  Division,  Willesden,  by  the 
Central  Electricity  Board  of  the  Federa- 
tion of  Malaya.  The  switchgear  order 
includes  oil  circuit-breakers  for  the  first 
132  kV  substations  in  Malaya,  which 
are  to  be  sited  at  Jor  power  station  and 
Rawang.  It  also  includes  66  kV  switch- 
gear  for  a  substation  at  Connaught 
Bridge.  These  three  substations  form 
part  of  the  Cameron  Highlands  hydro- 
electric scheme  and  the  consultants  are 
Preece,  Cardew  and  Rider. 

AUSTRALIA 


Vales  Pmnt  Progress 

Construction  work  on  the  New  South 
Wales  Vales  Point  thermal  station  is 
now  well  advanced.  The  station  is  80 
miles  north  of  Sydney  and  is  sited  above 
vast  coal  deposits.  The  first  200  MW  set 
is  expected  to  come  into  operation  in 
1963  and  the  station  will  be  completed 
by  1970. 

Ovil  Hydro  Contract 

Approval  of  a  £2  million  contract 
for  civil  engineering  work  at  the  Barron 
River  hydro-electric  extension  was 
announced  rec^cntly.  The  contract  covers 
diverting  the  Barron  waters  from  below 
the  falls  through  a  horizontal  inclined 
tunnel  to  an  underground  power  station 
940  ft  below  the  falls.  Transfield  Qld. 
Pty  will  undertake  the  work.  The  Barron 
station  will  have  two  30  MW  water 
turbines  and  is  scheduled  for  commis- 
sioning in  1963. 
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tion  of  Electrical  Engineers  and, 
confonning  with  our  usual  practice,  we 
set  out  below  some  background  notes 
on  the  president  and  the  chairmen  of 
the  various  London  sections  and  local 
centres.  First  the  president,  Str  Hamiah  D. 
MacLarcB,  k.b.e.,  c.b.,  d.fx:.,  b.sc.(eno.). 
LL.D.,  M.I.E.E.,  will  retire  on  31  Oct.  from 
the  position  of  director  of  the  Electrical 
Engineering  Division  of  the  Ship  Depart- 
ment, Admiralty,  which  he  has  held  since 
April,  1945.  During  his  long  and  dii- 
tinguisbed  career  with  the  Admiralty,  Sir 
Hamish  pioneered  the  introduction  of 
a.c.  supply  and  distribution  in  ships  of 
the  Royal  Navy.  Me  entered  the 
Admiralty  service  in  1926  and,  after  a 
period  with  Royal  dockyards  at  home 
and  abroad,  he  was  aj^iaioted  to  the 
Admiralty  where  he  was  responsible  for 
drawing  up  the  plans  and  specifications 
for  the  electrical  installation  in  the  naval 
base  at  Singapore,  to  which  he  was  sub- 
sequently appointed  as  superintending 
electrical  engineer.  He  returned  to  the 
Admiralty  in  1940  as  assistant  director 
in  charge  of  the  Production  branch  of 
the  Electrical  Engineering  Department 
and,  on  1  April,  194S.  he  succeeded  the 
late  Sir  James  S.  Pringle  as  director. 
Dealing  next  with  the  London  sections, 
the    chairman    of    the    Electronics    and 


Communications  Section  is  Mr  T,  B.  D. 
Tatwoi,  B.SC.,  A.C.G.I.,  D.ix:..  m.1£.e., 
manager  and  chief  engineer  of  the 
Transmission  Division  of  the  Automatic 
Telephone  and  Electric  Co.  Ltd.  Many 
members  will  recall  his  Faraday  lecture 
on  "Communications  Through  the 
Ages."  which  he  delivered  in  1954-55. 
Mr  Terroni  was  with  Ferranti  Ltd.  and 
the  International  Telephone  aod  Tele- 
graph Laboratories  for  three  years 
before  joining  the  ATE  Co.  in  1931. 
with  whom  he  became  assistant  chief 
engineer  in  1946  and  manager  and  chief 
engineer  in  1953.  He  was  chairman  of 
the  lEE  Mersey  and  North  Wales 
Centre  in  1948-49. 

The  Measurement  and  Control  Sec- 
tion has  as  its  chairman  Mr  C.  G. 
Garton,  f.inst.f.,  m.i.e.e.,  who  has 
served  on  that  Committee  for  some  time. 
He  has  been  bead  of  the  Materials 
Department   of  the  Electrical   Research 


engineer  at  the  English  Elect 
Stafford  Works.  Before  takmg 
position  in  1953  he  was 
engineer  in  the  company's  Ni 
search  Laboratories  at  SlaSoi 
he  was  responsible  for  the  di 
concerned  with  the  develop  men 
power  electrical  apparatus. 

Turning  lo  (he  local  centre: 
alphabetical  order  is  Mr  R.  B,  i 
M.i.MECK.E.,  M.I.E.E.,  chairman  o 
Scottish  Centre,  who  has  l>een 
of  the  Dundee  area  of  the 
Scotland  Hydro- Electric  Boa 
1956.  Earlier  he  was  manage 
Board's  northern  area.  He  s 
the  Royal  College  of  Science  » 
nology,  Glasgow,  and,  after  a  pi 
the  Scottish  Central  Electric  Pi 
joined  the  Grampian  Electricil 
Co.  in  1933  as  technical  assL 
meter  superintendent.  After  fiv( 
that  post  he  wa;  promoted  to 
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Association  since  1946,  having  originally 
joined  that  dept.  in  1937.  Before  joining 
ERA  in  1937  he  vras  with  the  All-Union 
ElECtrotechnical  Institute.  Moscow,  for 
four  years.  He  served  an  apprenticeship 
with  BTH  at  Rugby  and  from  1921  to 
1924  was  in  the  Test  and  Development 
Departments,  followed  by  nine  years  in 
the  firm's  research  laboratories. 

Chairman  of  the  Supply  Section,  Mr 
J.  E.  L.  Robinson,  M.sc.,  m.i.e.e.,  has 
been  an  executive  director  of  Associated 
Engineering  Ltd.  since  July,  1958,  but 
prior  to  that  he  was  manager  of  the 
Transformer  Department  of  Ferranti 
Ltd.  for  nine  years,  following  three  years 
as  departmental  manager  there.  Bom  in 
Belfast  he  was  educated  at  Queen's 
University  and  received  his  early  train- 
ing with  Ferrmnti's,  where  he  became  a 
research  engineer  in  the  Transformer 
Depl.  in  1931.  During  the  war  he  served 
as  a  major  in  the  RA  and  from  1942 
was  with  the  Directorates  of  Artillery 
and  Signals  and  Radar  Development,  in 
which  he  rose  to  lieutenant-colonel. 

Another  representative  of  the  manu- 
facturing industry  is  chairman  of  the 
Utilisation  Section,  Mr  J.  M.  FergusoB, 

B.SC.(ENa.).      M.I.E.E.,      M.I.MECH.E.,      chief 


tion  engineer  and  in  1947  beet 
area  engineer  (transmission  ai 
bulion).  From  1948  to  1951 
distribution  engineer  and  deput] 
of  the  North  of  Scotland  H.E 
South  Caledonia  area. 

The  North  Midland  Centre  i 
Mr  F.  W.  Fletcher,  M.I.E.E., 
assistant  chief  engineer  in  char 
Distribution  Design  (Substatit 
tion  of  the  Yorkshire  Eiectrici' 
at  head  office,  since  1950.  Hi 
fact,  served  around  Leeds  th 
his  career,  gaining  early  trair 
the  Yorkshire  Switchgear  and 
ing  Co.  and  technical  educatic 
College  of  Technology,  Leeds, 
joined  the  Corporation  I 
Department  in  1925,  ultimate!; 
ing  deputy  lo  the  substation 
and  on  nationalisation  of  the 
he  joined  the  YEB  chief  engine 

Representing  the  telephone 
Lt-Col  W.  E.  Gill,  T.D.,  M.IJ 
phone  manager  of  the  Pete 
area  of  the  GPO,  is  chairmai 
East  Midland  Centre.  Educated 
and  Nottingham  he  began  hi! 
menul  career  in  the  Post  Office  1 
ing  Dspi.  in  1920.  His  service  ' 


Air  r.  B.  D.  Terroni 


Mr  C,  G.  Carton 
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Department  look  him  from  inspector, 
Technical  Section.  N.  Midland  District, 
Nottingham,  in  1930,  to  chief  inspector 
in  Coventry  by  1936,  and  to  assistant 
engineer,    Glasgow    telephone    area,    in 

1938.  being  mobilised  for  war  service  in 

1939.  Returning  to  his  civilian  career,  he 
was  appointed  area  engineer  al  Cheater 
in  1 946,  being  responsible  throughout 
Chester  and  N.  Wales  for  planning  and 
exfcution  of  works,  a  post  which  be 
held  until  transferring  to  his  present 
position  in  Peterborough  in  1952. 

Another  telephone  engineer  is  chair- 
man of  the  Southern  Centre,  Mr  R. 
Goford.  M.I.E.E.,  who  is  area  engineer 
of  the  Portsmouth  telephone  area.  Apart 
from  a  period  during  the  war  he.  too. 
has  served  in  the  GPO  throughout  his 
career,  which  he  started  at  Walford 
telephone  exchange.  He  became  a  pro- 
bationary inspector  in  1934,  serving  in 
the  N.  Wales  district  and  later  in  the 


Lt-Col  W.  E.  Gill 


who  has  been  telephone  manager  at 
Binningham  for  the  past  II  years.  He, 
too,  has  continuously  served  with  the 
GPO  SI 
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N.W.  area  of  the  London  Telephone 
Region.  Subsequently,  he  became  a  pro- 
bationary assistant  engineer  at  Colchester 
and  in  the  External  Plant  and  Protection 
Branch  of  the  en)cineer-in -chiefs  office 
of  the  Post  Office.  In  1941  he  was 
seconded  to  the  MoS  Directorate  of 
Hand  Tools  at  Wolverhampton  and, 
following  a  period  as  chief  technical 
assistant  in  charge  of  the  Directorate's 
Sheffield  office,  was  in  the  Directorate 
of  General  Stores  in  London  towards 
the  end  of  the  war,  before  returning  to 
the  Post  Office,  being  at  Brighton  in  1949 
and  area  engineer.  Portsmouth,  in  1950. 

The  Northern  Ireland  Centre  has  a 
supply  engineer  as  chairman.  Mr  M.  McA. 
Irons,  M.i.E.E.,  who  has  served  with  the 
Electricity  Board  for  Northern  Ireland 
since  1932.  latterly  as  technical  assistant 
(sales  and  development)  at  headquarters. 
He  previously  held  positions  of  assistant 
district  engineer,  area  manager  at  Dun- 
gannon.  Lurgan  and  at  Ballymena.  An 
old  Faraday  Hse  student,  he  received 
practical  training  with  Crossley  Brothers 
Ltd.  and  Londonderry  Corporation  Elec- 
tricity Depl. 

A  third  telephone  engineer  is  chair- 
man of  the  South  Midland  Centre.  Brig 


joining  the  Engineering  Dept. 
in  1922,  except  for  war  service. 
Prior  to  the  war  he  was  engaged 
entirely  on  engineering  work. 
tirst  on  radio  and  later  on 
general  communications.  After 
the  war  he  took  up  duties  as 

telephone  manager  at  York. 

Chairman  of  the  North 
Western  Centre,  Mr  F.  Linlcy,  Ajrf.c.T., 
M.I.E.E.,  is  a  member  of  the  North  West- 
em  Electricity  Board  in  addition  to  being 
manager  of  the  Board's  No.  1  sub-area. 
The  latter  position  he  has  held  since 
February,  1954,  and,  prior  to  that,  he  was 
purchasing  officer  to  the  Board  for  some 
months.  He  entered  the  industry  with 
Manchester  Corporation  undertaking, 
after  experience  with  the  Armstrong 
Whit  worth  and  Crossley  Motor  com- 
panies. At  Manchester  he  held  various 
positions  before  being  appointed  chief 
assistant  mains  engineer  in  1944.  At 
nationalisation  he  became  sub -area 
mains  engineer  for  the  N.  Western 
Board's  No.  I  sub-area. 

The  chairman  of  the  Mersey  and 
North  Wales  Section.  Mr  D.  A.  Picken, 
M.I.C.E..  MAM.i.E.E.,  M.iNST.F..  as  HM  Elec- 
trical Inspector  of  Factories,  has  been 
dnectly  involved  In  the  lengthy  inquest 
proceedings  arising  from  the  disastrous 
Liverpool  store  fire,  which  were  con- 
cluded last  week  (see  page  536).  He 
joined  the  Factory  Inspectorate  in 
1945,  after  being  electrical  manager  of 
the  ICl.  Billingham  Division,  during  the 
difficult  war  years.  He  gained  early 
training    with    the    Walsall    Corporation 


Sofcird  Mr  }.  McA.  front 

Electricity  Depl.  and  after  a  period  as 
consumen'  engineer  at  Workington  was 
technical  and  commercial  assistant  with 
the  Morccambe  and  Hey^am  Electric 
Supply    Depl.    until    1939. 

Mr  A.  C  TUrde,  a.m.ix:.e.,  aju.I.e.e., 
M.N5T.F.,  chairman  of  the '  Western 
Centre,  has  been  director  of  the 
Southern.  South  Western  and  South 
Wales  Region  of  the  CEGB  since  its 
formation  in  January,  1958.  following 
seven  years  as  Controller  of  the  South 
Western  Division.  He  spent  the  early 
part  of  his  career  with  the  Norwich 
Corporation  Electricity  Dept.,  one  of 
the  most  active  municipal  undertakings 
in  the  country,  and  ultimately  held  the 
position  of  generation  engineer.  There 
followed  four  years  at  Swansea  as 
deputy  city  electrical  engineer  and  man- 
ager, and  in  1944  he  went  to  Carlisle  as 
city  electrical  engineer  and  manager. 
From  1948  to  1950  he  was  chief  gen- 
eration engineer  (operation).  Eastern 
Division. 

Representing  the  technical  education 
side.  Mr  D.  H.  Thonu,  h.sc.TEi:h.. 
b.sc.(eng.),  M.i.E.E..  who  is  chairman  of 
the  North  Eastern  Centre,  has  been  Head 
of  the  Department  of  Electrical  En- 
gineering at  Rutherford  College  of 
Technology  since  1947.  In  that  period 
the  Department  has  trebled  its  size  and 
Mr  Thomas  has  been  largely  responsible 
for  the  specification  and  layout  of  the 
new  laboratories.  He  started  with 
Melropolitan-Vickers  and  was  on  their 
research  staff  before  going  for  a  further 
year  of  post-graduate  study  and  re- 
search under  Prof  Barkhausen,  at 
Dresden.  Returning  to  Britain  he  became 
lecturer  in  telecommunications  at  Uni- 
versity   College,    Nottingham,    in    1938. 


Mr  F.  Unity  Mr  D.  A.  Picktn  Mr  A.  C.  Thtnle  Mr  D.  H.  Thomas 
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in  the  industry 


Personalities 

Mr  D.  St.  C.  Barrie  Mr  T.  W.  Wilcox  Mr  F.  S.  BarOa  Dr  S.  EntUth  Mr  }.  E.  Hwcr 


Mr  I.  O.  KbowIm,  M.A.,  M.t.E.E., 
UJMJ.E.E..  a  direclor  of  Metal  Industries 
Ltd.,  »  leader  of  a  nine-man  team  of 
British  industrialists  who  last  week-end 
flew  to  Western  Australia  where  they  are 
to  explore  the  opportunities  to  establish 
new  industrial  capacity.  Their  visit  is 
scheduled  to  last  ten  days. 

District  commercial  engineer  at  War- 
rington. Meiseyside  and  North  Wales 
Electricity  Board  for  the  past  11  years. 
Mr  D.  St.  C  BaiTlc,  a.m.i.e.e.,  am.b.i.m., 
has  been  appointed  senior  assistant  to 
the  commercial  officer  of  the  Board's 
No.  2  sub-area,  as  from  1  Oct.  ('ESH. 
page  138).  Educated  at  Portsmouth 
Grammar  School  and  Southampton 
University  College,  Mr  Barrie  served 
with  the  Portsmouth  Corporation  Elec- 
tricity Dcpl.  from  1931  to  1938  when 
he  joined  the  Farcham  undertaking  as 
meter  engineer.  After  war  service  he 
joined  the  St.  Helens  Corporation  as 
assistant  consumers'  engineer  and,  after 
vesting  day.  became  sales  and  service 
superintendent  for  the  Runcorn  district 
of  MANWEB. 

Mr  Alan  Plamplon,  district  commer- 
cial engineer  at  Stockton  on  Tees  to  the 
North  Eastern  Electricity  Board,  has  left 
England  on  a  two-month  exchange  visit 
to  the  Detroit  Light  and  Power  Co., 
USA. 


Merz  and  McLellan  announce  that 
ihey  have  taken  into  partnership,  with 
effect  from    1   Oct..  Mr  T.  W,  Wilcox, 

lit.t.E.E,.  who  has  been  a  member  of  iheir 
Staff  since  1947.  He  wilt  normally  be  at 
(heir  Newcastle  office,  where  he  has  been 
chief  electrical  engineer  for  the  past  eight 
years.  Mr  Wilcox,  who  was  chairman 
of  the  lEE  North  Eastern  Centre  in 
1957-58,  has  been  an  active  membsr  of 
a  number  of  BSI  Committees  on  switch- 
gear  and  allied  subjects.  He  commenced 
his  engineering  career  with  the  BTH  Co. 
al  Willesden  in  1930,  and  five  years 
later  became  the  first  special  switchgear 
trainee  lo  have  short  circuit  testing  ex- 
perience at  the  Swilchgear  Testing  Co. 
Ltd..  Trafford  Pk.  Reluming  to  Willesden 


in  1936  he  was  appointed  a  switchgear 
design  engineer  and,  in  addition,  was  put 
in  charge  of  several  special  switchgear 
investigations.  The  following  year  he  be- 
came section  leader  in  charge  of  all 
experimental  and  testing  work  on  oil, 
air  and  air  blast  circuit-breakers,  and 
for  some  years  personally  conducted  all 
BTH  testing  at  the  Switchgear  Testing 
Co.,  Manchester.  At  the  end  of  ibc  war 
he  was  section  leader  in  charge  of  the 
design  of  all  h.v.  oil  and  air-blast  c.b.s 
and  was  responsible  for  Ibe  c.b.s  and 
ancillary  plant  in  the  132  kV  substation 
at  Andover — the  first  of  its  kind  in 
Britain. 

Mr  F.  S.  Barton,  C.B.E.,  m.a.,  b.sc.. 
M.I.&.E..  has  joined  the  board  of  Painton 
and  Co.  Ltd.,  Northampton.  Until  re- 
cently Mr  Barton  was  the  Counsellor  on 
Defence  Research  and  Supply  in  the 
United  Kingdom  High  Commission  in 
Ottawa.  Prior  to  that  he  held  a  number 
of  senior  positions  in  the  Ministry  of 
Supply,  including  that  of  Director- 
General  of  Electronic  Research  and  De- 
velopment, while  from  1941  to  1946  he 
was  Director  of  Radio  Engineering  for 
the  British  Air  Commission  in  the  USA. 

Honorary  membership  of  the  Illuminat- 
ing Engineering  Society  has  been  con- 
ferred upon  Dr  S.  ^gliah,  d.sc.,  m.i.e.e., 
F.I.E.S.,  F.INST. P..  chairman  of  Holophane 
Ltd.,  "in  recognition  of  his  valuable 
services  to  the  Society  and  of  bis  con- 
tributions lo  the  science  of  lighting,  par- 
ticularly in  the  use  of  glass  for  the  con- 
trol of  hght.  and  in  appreciation  of  bis 
leadership  in  the  national  and  inter- 
national administration  of  lighting."  Or 
English  was  president  of  the  lES  in 
1937-38  and  led  the  British  delegation  at 
several  meetings  of  I  he  International 
Commission  on  Illumination.  He  joined 
Holophane  Ltd.  in  1927  as  head  of  their 
research  department;  was  appointed  tech- 
nical director  in  1936,  was  deputy  manag- 
ing director  from  1946  to  1949,  joint 
managing  director  till  1955,  vice-chair- 
man 1955-57,  and  became  chairman  in 
1957.  He  is  a  past -president  of  the  Society 
of  Glass  Technology  and  a  pasi-chair- 


Manager  of  the  South  Western  Elec- 
tricity Board's  former  South  Cornwall 
district  since  1948.  Mr  J.  E.  Fknrer, 
M.I.E.E..  retired  at  the  end  of  Sept.  (*ESH. 
page  102.)  Mr  Flower  was  educated  at 
Pembroke  School,  Lytham,  Lanes,  and 
later  at  the  Manchester  College  of  Ttci- 
nology.  After  early  training  as  a  pupil 
apprentice  in  mechanical  engineering,  Mr 
Rower  joined  the  Lancashire  Electric 
Power  Co.  in  1927;  four  years  later  he 
was  appointed  district  engineer  to  the  E^ 
Anglian  Electric  Supply  Co.  In  1937  he 
became  re^dent  engineer  and  maiiaP' 
of  the  Newmarket  Electric  Light  Co.  »n^ 
he  held  this  post  until  1946  when  be 
joined  the  St  Austell  and  District  El*^' 
trie  Light  and  Power  Co.  in  Comw*^* 
as  (heir  chief  engineer  and  managef- 

Mr  J.  F.  MsUabar,  f.c.a.,  has  joirtf** 
the  board  and  has  been  appointed  ch»**^ 
man  of  Phoenix  Telephone  and  Elect*^' 
Holdings  in  place  of  Mr  G.  F.  SUpm^" 
who  has  become  deputy  chairman.  ^'^ 
Mallabar  is  also  a  director  of  the  Plcss^ 
Co.  Ltd.,  one  of  the  consortium  of  sev^ 
firms  which  was  recently  formed  tw**^ 
the  title  of  Combined  Telephone  Hol^^ 
ings  Ltd.  to  acquire  the  Pboen^  - 
business. 

The  Minister  of  Power  has  reappointed 
the  Rl  Hon  Lord  Citrine,  c.b.e.,  U-I>' 
coMP.i.i:.E.,  as  a  part-time  member  »' 
tbe  Electricity  Council, 

The  Plessey  Co.  Ltd.  announce  th^ 
resignation  of  Mr  E.  J.  Eannbaw  froir* 
the  board  of  tbe  parent  company  anti 
also  from  the  boards  of  the  other  com' 
panles  within  the  group,  of  which  he 
is  a  member. 

Formerly  station  superintendent  at 
Agecrott  "A"  power  station.  North  West, 
Mersey  side  and  North  Wales  Division. 
CEGB,  Mr  A.  H.  Carroll,  a.m.instj., 
A.AM.i.E.E.,  has  retired  after  47  years 
in  the  Industry. 
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.  S.  GhOttn  has  been  appointed 
r  liaison  engineer  to  Panellit 
member  compaoy  of  the  Elliott 
tion  Group. 

lie  Beeson,  who  heads  discharge 
evelopment  at  AEI  L^mp  and 
[  Co.  Lld.'s  Leicester  head- 
;,  is  on  a  month's  visit  to  America 
ew  US  lamp  engineering  develop- 
nd  to  present  papers  to  the  sixth 
ional  conference  on  lighthouses 
igational  aids  and  the  fifth  inter- 
I  congress  on  high-speed  phoiog- 
Mr  Beeson's  subjects  at  both 
ices  will  include  magnetic 
ig  of  discharge  tamps  and  he 
iw  a  film  on  this  subject,  made  in 
ipany's  Leicester  laboratory. 

Jchard  Saeddcn  has  been  elected 
loard  of  the  Superheater  Co.  Ltd. 
Melhntah  has  retired  from  the 
I  his  own  request. 

aamei  of  the  first  Governors  of 
posed  Staff  College  for  Technical 
s  has  been  announced  by  the 
y  of  Education.  The  chairman 
Alciander  Fleck.  The  other 
ors  now  named  include  Sk 
adcson,  F.R.S.,  fh.d.,  d.sc.,  m.i.e.e., 
a£.,  director  of  research  and 
in,  Associated  Electrical  Indus- 
d-;  Dr  J.  S.  Tall,  ph.i>..  m.i.e.e., 
H.E.,  prittcipal,  Northampton  Col- 
Advanced  Technology;  and  Mr 
CarlwrigU,  general  manage  r  of 
:l  Co.  of  Wales. 

4.  T.  CanadlBc,  the  secretary  of 
and    Sons,   has  been   appointed 

(Moulded  Breakers)  Ltd. 
ce  further  additions  to  its  outside 
itaff.    Mr    B.    Granger-Be  van    is 

*d  sales  engineer  for  South  Wales 
istot  area;  Mr  E.  Powell  joins  the 
ly  as  Midland  area  sales  manager, 
r  K-  Chapman  is  appointed  Lon- 
ea  sales  engineer.  Mr  Granger- 
served  his  electrical  engineering 
ticeship  in  the  South  Wales  Dock 
of  the  Great  Western  Railway. 
.  spent  a  short  period  in  the  Docks 
cr's  oSice  at  Cardiff,  he  later 
the  switch  gear  design  staff  of 
ead  Switchgear  and  Inventions 
Dce  war  service  in  the  RAOC  and 
he  has  been  sales  engineer  with 
Wales  Switchgear  Lid.  and  their 
ly  associated  company  Treforesl 
;al  Services  Ltd.  Mr  Powell,  who 
;  located  at  Fordhouse  Rd.  Wol- 
ipton,  was  employed  by  Steatite 
srcelain  Products  Ltd.  (ICI  sub- 
I  on  production,  and  later  techni- 
les  of  electricat  porcelains  from 
J  1939.  He  later  joined  the  Revo 
:  Co.  Ltd.  where  he  was  manager 
Switchgear  Production  Depart- 
and  then  sales  manager  for  the 
jear  Division.  Mr  Chapman  served 
prenticeship  with  the  CLES  Co. 
nce  war  service  in  the  RAF  he 
Messrs  H.  A.  Sandford,  con- 
engineer,  and  later  was  with 
X  Electric  Co.  Ltd.,  as  technical 


sales  engineer  from  19S4  to  1958,  when 
he  joined  F.  W.  Thorpe  Ltd.  as  lighting 
engineer  in  the  London  area. 

General  manager  of  the  Winnipeg 
City  Hydro  uadErtalcing,  Mr  T.  E. 
Storey  has  resigned  from  that  position 
to  take  up  the  post  of  chief  engineer 
of  the  Manitoba  Power  Commission 
with  effect  from  15  Oct.  He  has  served 
with  the  Winnipeg  undertaking  since 
March,  1929,  and  has  been  general 
manager  for  the  past  five  years.  Mr 
Storey  has  resigned  "with  some  reluc- 
tance and  regret."  It  seems  that  Mr 
Storey  was  prepared  to  stay  with  Win- 
nipeg City  Hydro  if  he  could  be  assured 
of  security  of  position  and  pension.  Bui 
it  was  found  that  the  City  could  not 
legally  give  him  any  contmct  providing 
such  security  for  any  specific  period.  Mr 
Storey's  concern  for  his  future  is 
believed  to  stem  from  the  possibility 
that  the  Manitoba  Power  Commission 
may  take  over  the  City  Hydro.  The 
latter's  current  water  lease  rights  for  its 
Slave  Falls  plant  expires  in  1962,  It  also 
has  an  agreement  in  perpetuity  for 
water  rights  at  its  other  plant.  Points  du 
Bois,  but  if  Slave  Falls  was  taken  over 
by  the  Commission,  the  City  Hydro 
would  probably  not  be  able  to  carry 
on.  according  to  Aid  J.  G.  Harvey, 
chairman  of  the  Personnel  Committee. 

President  of  the  Illumioatiag  Engineer- 
ing Society  for  1960-61,  Dr  W.  S.  StUes, 
O.B.E.,  D.sc.,  F.R.S.,  a  deputy  chief  scien- 
tific officer  on  the  staff  of  the  Naiioaal 
Physical  Laboratory,  will  give  his  Presi- 
dential address,  entitled  "Lighting  and 
Research,"  on   11  Oct. 

Mf  P.  L.  Oliver,  director,  and  Mr 
Dnncan  Wrighl,  joint  managing  director 
of  Hartley  Baird,  have  been  appointed 
directors  of  its  subsidiary,  H.  J.  Baldwin 
and  Co;  Mr  J.  S.  Addyman,  Mr  E.  V. 
Byers,  Mr  F.  Chsmben,  Mr  J.  R.  Folb 
and  Mr  T.  P.  Smnmerlon  have  resigned 
from  the  board  of  Baldwin,  but  will  con- 
tinue with  their  executive  duties.  Appoint- 
ments as  directors  of  its  subsidiaries  are 
to  be  announced   later. 

Mr  K.  Ughlfoot  has  relinquished  the 
chairmanship  of  Lightfool  Refrigeration 
Ltd.,  and  has  been  succeeded  in  that 
position  by  Mr  B.  T,  AUunaa. 

Mr  D.  W.  Payu  has  resigned  his 
appointments  as  general  manager  and 
secretary  of  the  Lead  Development  Asso- 
ciation, with  effect  from  Dec.  31  next. 


Hague,  chairman  of  Bab- 
cock  and  Wilcox  Ltd.,  London,  has  been 
appointed  chairman  of  Babcock  and 
Wilcox  of  Africa  (Pty.).  He  succeeds 
Mr  L.  Esefaud,  who  has  retired  from 
that   position,    but  will   remain   on    the 

Mr  P.  McKmuu  has  been  appointed 
marketing  director,  AEI-Gala  Ltd.— AEI- 
Hotpoinl's  export  organisation. 

After  4S  years'  service  with  the  Metal- 
lic Seamless  Tube  Co.  Ltd..  Mr  A. 
Jennena  has  retired.  Presentations  were 
made  to  him  by  Mr  Luther  G.  Hall  on 
behalf  of  his  colleagues.  Mr  H.  F.  Hen- 
thaw  is  succeeding  him  as  the  Birming- 
ham area  representative. 

Mr  S.  P.  PrKchard,  m.i.e^.,  has  been 
appointed  by  A.  Reyrolle  and  Co.  Ltd. 
as  area  manager  at  their  Nottingham 
office  as  from  1  Oct.,  but  he  will  take 
up  duties  there  at  the  beginning  of 
Nov,  He  joined  the  firm  at  Hebbum  in 
1935  and  was  a  member  of  the  Con- 
tracts Department  until  1948.  From  that 
time  he  has  been  with  Kennedy  and 
Donkin. 

Mr  D.  W.  Dean  has  been  appointed 
district  commercial  engineer  for  the 
South  Wales  Electricity  Board's  Ponty- 
pridd and  Caerphilly  District.  (*ESH, 
page  132.)  Educated  at  King  Edward  Vll 
Secondary  School,  Lytham,  he  entered 
the  electricity  supply  industry  in  1936. 
After  holding  appointments  with  the 
former  Lancashire  Electric  Power  Co. 
and  the  North  Western  Electricity  Board, 
Mr  Dean  went  to  South  Wales  in  1956  to 
take  up  a  post  in  the  Commercial  [>epart- 
menl  of  the  Board's  Pontypool  district, 
an  appointment  he  now  relinquishes  to 
go  to  Pontypridd. 

The  Council  of  the  Junior  Institution 
of  Engineers  has  awarded  the  Institu- 
tion's Gold  Medal  to  Mr  D.  E.  Edmin- 
son,  of  Newcastle,  for  his  paper,  "Some 
Aspects  of  Industrial  Space  Heating." 
and  the  Vickers  Medal  and  Prize  to  Mr 
J.  Hey  wood,  of  London,  for  his  paper, 
"The  Design  Features  of  Large  Radio 
Telescopes." 

S.  O.  Bowker  Ltd.  announce  that  Mr 
W,  M,  Nivcn,  of  36  Craigmount  Ave 
North,  Edinburgh,  has  been  appointed 
their  sales  representative  for  the  whol^ 
of  Scotland.  In  addition,  Mr  R.  D.  Ucm, 
of  17  Oakhurst  Gr.  East  Dulwich,  S£.22. 
has     been     appointed     sales     represen- 
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tative  for  the  northern  section  of  Lon- 
don and  the  Home  Counties.  Mr  Dent 
was  previously  with  the  Power  Centre 
Co.   and  British  Central  Electrical  Co. 

Mr    A.    K.    Craighead,    secretary    of 

Allied  Ironfounders  Ltd.;  Mr  T.  L 
Hobart,  chairman  and  managing  director, 
Bilston  Foundries;  Mr  T.  L.  Reed,  sales 
sales  controller.  Allied  Ironfounders 
group;  and  Mr  G.  E.  Richards,  manag- 
ing director.  Leisure  Kitchen  Equipment, 
have  been  appointed  directors  of  Allied 
Ironfounders. 

Mr  R.  Lewis,  who,  since  the  nationalisa- 
tion of  the  industry,  has  been  Lincoln- 
shire sub-area  secretary  of  the  East  Mid- 
lands Electricity  Board,  retired  on  30 
Sept.  after  46  years  in  the  industry. 
(*ESH,  page  114.)  He  began  his  career 
in  1914  on  the  staff  of  Lincoln  Corpora- 
tion electricity  undertaking.  A  number 
of  retirement  gifts  have  been  made  to 
him  by  his  colleagues. 

Mr  P.  A.  M.  Ciury,  m.a.,  b.sc.,  m.b.a. 
(Harvard)  has  been  appointed  deputy 
to  Mr  H.  St.  A.  Malleson,  Head  of 
the  Government  and  Industrial  Valve 
Division  of  MuUard  Ltd. 

London  Transport  Executive  announces 
that  Mr  S.  G.  Jones,  legal  adviser,  has 
been  appointed  secretary  to  the  Execu- 
tive with  effect  from  3  Oct.  He  succeeds 
Mr  R.  M.  Robbins  whose  appointment 
as  chief  commercial  and  public  relations 
officer  we  recently  reported. 

OBITUARY 

Mr  P.  W.  Tiiclcer,  mj.e.e.,  formerly 
technical  editor  of  The  Electrical  Review, 
died  on  2  Oct,  aged  65.  He  had  served 
with  our  contemporary  since  1925, 
initially  as  technical  sub-editor. 

Mr  W.  J.  ClHills,  B.A.,  who  was  in 
charge  of  the  Frequency  Allocations 
Section  of  the  BBC  Engineering  Informa- 
tion Department,  died  on  24  Sept.  aged 
61. 

Prof    Bernard    Hague,    ph.d..     d.sc, 

F.C.O.I.,     D.I.C,    M.I.E.E.,     M.AM.I.E.E.,    who 

had  held  the  James  Watt  Chair  of  Elec- 
trical Engineering  at  Glasgow  University 
since  1946,  died  on  29  Sept.  aged  67.  He 
became  a  lecturer  at  the  City  and  Guilds 
in  1920,  following  experience  with  Fer- 
ranti  Ltd.  and  the  RAE.  He  then  held 
a  lecturing  appointment  at  Glasgow 
University  before  going  to  the  Brooklyn 
Polytechnic  Institute,  New  York,  for  a 
year,  and  returned  to  Glasgow  in  1930 
to  be  senior  lecturer  in  the  department 
of  Electrical  Engineering  until  his 
appointment  as  professor  in  1946.  Dr 
Hague  was  the  author  of  several  text- 
books and  numerous  contributions  to 
technical  journals. 

Lord  Sbnon  of  Wythenshawe,  presi- 
dent of  Simon-Carves  Ltd.  and  Henry 
Simon  (Holdings)  Ltd.,  died  on  3  Oct., 
aged  80.  During  the  last  war  he  was  a 
member  of  the  Advisory  Council  for 
Fuel  and  Power,  and  from  1947  to 
1952»  served  as  chairman  of  the  BBC.  An 
authority  on  municipal  and  housing 
affairs — he  served  on  Manchester  City 
Council  for  many  years — he  was  active 
in  educational  and  other  public  affairs. 


NEW  LITERATURE 


Electronic     computers    and    their 
business  applications 

by  A.  J,  Burton  and  R.  G.  Mills 

ONE  of  the  difficulties  in  introducing 
computer  techniques  into  everyday 
business  applications  is,  of  course, 
capital  cost.  The  other  is  to  overcome 
the  inherent  distrust  of  the  average 
business  mind  in  a  device,  the  working 
of  which  appears  beyond  his  compre- 
hension. Part  of  this  psychological 
barrier  may  be  due  to  the  use  of  the 
word  "computer"  instead  of ''calculator," 
for  the  words  are  synonymous.  Why 
should  we  have  an  "electronic  com- 
puter" and  a  mechanical  ''calculator"? 
It  may  be  argued  that  the  mechanical 
calculating  machine,  so  widely  accepted 
in  business  today,  is  also  a  device  the 
working  of  which  is  incomprehensible  to 
the  average  user  but  he  can,  and  does, 
trust  the  results  he  gets  from  it  once 
he  has  learned  to  use  it. 

There  are,  of  course,  new  problems 
in  applying  "computer"  techniques  to 
a  particular  business  use,  but  they  are 
quite  easily  solvable  and  the  methods 
comparatively  easy  to  acquire.  In  this 
volume  the  authors  have  attempted  to 
make  the  application  of  computer  tech- 
niques to  business  comprehensible  to  the 
average  business  man.  Taking  an 
imaginary  design  of  computer,  "CAS- 
SEAC,"  he  first  explains  how  it  can  be 
"tailored"  to  suit  a  particular  application 
and  the  first  steps  in  programming  and 
staff  instruction. 

In  the  third  part  of  the  volume  he 
deals  with  typical  business  applications 
which  should  be  comprehensible  once 
the  early  matter  has  been  digested.  At 
the  end,  the  business  man  may  still  be 
hazy  about  how  a  computer  works  but 
he  will  appreciate  how  to  apply  it  to 
his  own  problems  and  will  be  in  a 
position  to  discuss  them  with  computer 
experts  intelligently.  A  useful  book 
indeed.  Published  by  Ernest  Benn.  Price 
45s.  314  pages,  8i  in.  by  5  in.  51  dia- 
grams and  18  plates. 


Working  aluminium  In  shipyards 

THIS  is  the  second  edition  of  the 
Aluminium  Development  Associa- 
tion's information  bulletin  18,  first  pub- 
lished in  1951.  Nins  years  between  the 
two  editions  has  seen  a  great  advance 
in  the  use  of  aluminium  i»  shipbuilding 
with  corresponding  progress  in  develop- 
ments and  applications.  Although  the 
title  refers  to  aluminium  alone,  it  is 
intended  to  cover  alloys  based  on  alu- 
minium as  well.  Precautions  to  be  taken 
in  storing,  identifying  and  handling  are 
outlined  as  well  as  recommendations  for 
working  practices.  A  chapter  on  the 
behaviour  of  aluminium  in  contact  with 
other  metals  is  of  vital  significance  and 
among  the  five  appendixes  is  a  schedule 
of  alloys  which  are  Considered  suitable 
for  shipbuilding.  Published  by  the  Alu- 
minium Development  Association,  second 
edition.  Price  2s.  60  pages,  8|  in.  by 
5|  in.  Paperboard  covers. 


Laplace  Transforms  for  radio  and 
electronic  engineers 

by  W.  D.  Day,  grad.  i.e.e.,  A.M.BRrr.i.R.E. 

WHEN  Laplace  originally  began  his 
investigations  on  an  infinite  integral 
nearly  150  years  ago  he  could  have  had 
little  idea  that  here,  in  the  mid-twentieth 
century,  his  work  would  be  of  such 
interest  and  value  to  electrical  and  radio 
engineers  as  to  justify  the  publication  of 
a  number  of  books  on  the  subject.  Some 
credit  must,  however,  go  to  Heaviside 
who,  a  century  after  Laplace,  revived 
interest  with  his  operational  calculus, 
but,  whatever  the  reason,  the  Laplace 
Transform  is  now  of  such  importance 
that  it  is  beginning  to  feature  widely  in 
Higher  National  Certificate  syllabuses. 
The  author  has  here  endeavoured  to 
show,  in  language  with  which  the  average 
engineering  student  is  familiar,  what  is 
meant  by  a  Laplace  Transform  and  how 
it  can  profitably  be  applied  to  elec- 
trical problems.  Let  us  admit  that  it  is 
not  light  reading  by  any  show  of  imag- 
ination. It  needs  careful  and  concentrated 
study  but  the  result  will  be  rewarding. 
The  author  knows  his  subject  and  has 
had  the  co-operation  of  his  students  in 
that  they  have  acted  as  "guinea  pigs" 
for  his  first  drafts.  Published  by  Iliffe 
and  Sons.  Price  32s  6d.  179  pages,  8i  in. 
by  51  in. 

Progress  In  plastics  1959 

edited  by  Philip  Morgan,  m.a. 

THIS  is  a  record  of  papers  read  before 
the  International  Plastics  Convention 
at  Olympia  in  1959.  It  contains  some  use- 
ful up-to-date  information  on  the  newer 
plastics  materials,  notably  polypropylene 
and  the  latest  epoxides.  Progress  in  glass 
fibre  reinforced  plastics  both  at  home 
and  abroad  is  also  summarised  in  papers 
by  Tunteler,  Kraft,  Parkyn  and  Blank- 
meyer  and  there  is  an  interesting  des- 
cription of  foamed  smokes  and  their 
uses  by  Betty  Lou  Raskin.  Final  papers 
cover  extrusion  studies  on  thermoplastics. 
Published  by  Iliffe  and  Sons.  Price  55s. 
216  pages,  91  in.  by  6  in.,  with  diagrams 
and  plates. 

BOOKS  RECeVED 

Applied  Boolean  Algebra,  by  F.  E.  Hohn. 
Text-book  for  both  mathematicians  and 
engineers  pitched  on  sixth-form  mathe- 
matical level.  Published  by  Macmillan  and 
Co.,  New  York,  139  pages,  9i  in.  by  5i  in. 
Price  17s  6d. 

Magnetism  and  ElectromaKnctlsin,  bv  A. 
Schure.  An  elementary  study.  Published  by 
Chapman  and  Hall,  168  pages,  81  in.  by 
5i  in.  Price  37s  6d. 

Experimental  Plastics,  by  C.  A.  Redfarn 
and  J.  Bedford.  Text-book  for  practical 
work  for  Plastics  Institute  examination. 
Published  by  Iliffe  and  Sons  Ltd.,  140  pases. 
8i  in.  by  5i  in.  Price  22s  6d. 

Low  Frequency  Amplifiers,  by  A.  Schure. 
Outline  for  amplifiers  for  up  to  100  kc/s. 
Published  by  Chapman  and  Hall,  ISO  pages 
8|  in.  by  5^  in.  Price  32s. 

Relativity  for  Engineers  and  Science 
Teachers,  by  L.  H.  A.  Carr.  Presents  special 
theory  and  relativity  in  form  suitable  for 
average  engineer  or  engineering  student. 
Published  by  Macdonald  and  Co.,  52  pages] 
li  in.  by  41  in.  Price  12s  6d. 
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From  m*c.b»  to  800  A 


PRODUCTION  STARTS  AT  E.C.C's  NEW  FACTORY 


iVINGING  into  production  is  the  new  E.C.C. 
(Moulded  Breakers)  Ltd.,  works  at  Wolverhampton, 
which  was  officially  opened  last  week.  Four  ranges 
reakers  are  made  with  current  ratings  extending  from 
to  800  A.  One  characteristic  of  these  breakers  is  the 
ing  in  phenolic  moulded  cases  and  they  are 
lesigned  for  use  either  singly  or  assembled  into 
iple  panels  for  building  into  boards  of  any  layout  to 
users'  requirements.  For  the  start-up  of  this  factory 
KinenI  parts  were  temporarily  imported  from  the 
iatcd  company,  Federal  Pacific  Electric  Co.  of  New 
y.  This  has  allowed  production  to  be  achieved  while 
ig  up  is  in  process.  At  the  present  time  the  steel 
and  sub- assemblies  are  made  in  the  factory,  which 
modem  design  with  ample  room  for  expansion  in 
jction. 

e  smallest  range  made  is  the  "Stab-lok"  miniature 
it-breaker,  available  in  ranges  from  5  A  to  60  A.  The 
n  originated  in  the  USA  and  over  75  million  of  these 
are  said  to  have  been  sold.  The  name  originates 
the  special  contact  which  enables  a  circuit -breaker 
E  plugged  into  the  busbar.  Units  are  arranged  on 
r  side  of  the  busbar  thus  providing  a  compact,  flexible 
igement.  ideal  for  distribution  boards.  The  circuit- 
cer  is  factory  sealed  and  the  thermal  overload  and 
letic  trips  are  factory  set  and  tested.  Each  tripping 
lanism  is  separately  calibrated  and  subsequently  tested 
ithtn  fixed  limits  at  twice  full  rating.  Subsequently 
lie  testing  [vovides  a  general  check  on  all  manu- 
ring tolerances. 

■T  the  three  ranges  of  higher  ratings  there  is  a  common 
irc  in  the  rotary  handle  which  rotates  through  45°  or 
This  has  the  advantage  of  providing  an  intermediate 
position  which  clearly  shows  when  the  breaker  has 
ed.  A  sim^e  cam  arrangement  is  also  in  the  handle 


which  can  be  arranged  to  operate  interlocks  on  the  cover 
of  an  enclosure.  In  addition  a  rim  round  the  base  of  the 
handle  can  be  raised  and  with  the  use  of  a  padlock  the 
switch  can  be  locked  in  either  the  open  or  closed  position. 
The  smallest  of  these  three  types  of  circuit-breakers 
hasarangeof  15  Ato  100  Aat400  V  a.c.  or  125  V  to  200  V 
d.c.  This,  like  the  "Stab-lok,"  is  a  factory  sealed  unit  in 
which  the  trip  settings  are  calibrated  in  a  temperature 
controlled  room.  The  single  pole  units  can  be  readily 
built  up  into  double  or  triple  pole  circuit-breakers  and 
these  breakers  built  into  control  panels  as  may  be 
required.  For  the  connection  of  the  busbar  of  these  units, 
both  a  clamp  terminal,  which  the  makers  recommend, 
and  a  connection  for  a  sweated  lug  are  provided.  It  is 
slated  that  the  single-pole  units  of  this  circuit- breaker  have 
passed  short-circuit  tests  at  9,000  A  at  250  V  a.c. 

For  heavier  duty,  a  range  is  oSered  with  capacities  from 
70  A  to  400  A  at  600  V  a.c.  designed  with  the  usual 
contacts  of  silver  alloy  and  corrosion  resistant  bearings. 
A  heavier  range  provides  for  capacities  from  125  A  to  800  A 
at  600  V  and  is  the  largest  rating  produced  in  this  factory. 
It  follows  the  same  basic  principles  of  the  smaller  breakers, 
but  in  this  case  an  interchangeable  tripping  unit  is  pro- 
vided which  can,  if  desired,  be  replaced  on  site  by  one  of  a 
different  current  rating.  In  addition  the  magnetic  trip  is 
adjustable  in  this  and  in  the  400  A  breaker  but  in  all  of 
the  four  ranges  the  thermal  overload  trip  is  factory 
calibrated  and  sealed  and  is  not  adjustable  on  site.  Tripping 
characteristic  curves  are  supidied. 

All  these  units  can  be  combined  in  any  arrangement 

required.  The  smaller  units  are  mounted  on  a  sub-frame 

suitable  for  mounting  within  a  suitable  panel.  Advantage 

has  been  taken  of  the  flexibility  of  rating  of  the  "Stab-lok" 

miniature  breaker  to  produce  a  range  of  consumer  control 

units  of  competitive  price.  These  are  available  with  from 

four   to   twelve   ways   with   breakers 

of  any  desired  rating  combination.  In 

1      addition  a  consimier's  unit  arranged 

for    a    separate    ofE-peak    circuit    is 

supplied. 

These  new  ranges  of  circuit -breakers 
have  proved  their  flexibility  in  meeting 
users'  requirements  under  differing 
types  of  industry.  It  is  planned  to  build 
all  types  for  stocks  so  that  a  24  hours' 
service  will  be  available  at  all  the  com- 
pany's distributing  centres.  These 
circuit- breakers  have  already  proved 
their  design  in  service  and  are  an 
important  addition  to  an  essentially 
cwnpetilive  section  of  the  industry. 
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Russia's  supply  prograwntne 

CANADIAN  ENGINEERS  IMPRESSED  BY  ORGANISATION 


CANADIAN  power  supi^y  engioeers  who  visited  the 
USSR  Id  May  found  that  Russian  engineering  and 
constmotion  of  power  instaUations,  apart  from  the 
relatively  unimportant  factor  of  finish,  was  "outstanding" 
in  the  field  of  e.b.v.  transmission  and  hydro  generation. 
Manufacturing  of  power  equipment  generally  was  good, 
but  achievements  in  the  field  of  thermal  and  nuclear 
power  generation  were  not  particularly  imfH'e&sive, 

These  opinions  are  set  out  in  a  report  on  the  visit, 
prepared  by  two  engineers  of  the  Hydro-Electric  Power 
Commission  of  Ontario  who  took  part.  The  report  includes 
a  valuable  translation  of  a  lecture  on  the  main  aspects  of 
electric  power  develotMnent  in  the  USSR,  delivered  to  the 
visiting  del^ation  by  a  Mr  N.  Bondarev,  who  is  described 
as  chairman  of  Planning  and  Production  at  the  Ministry  of 
Power  Station  Construction. 


Development  of  the  Russian  power  system  seems  to  be 
guided  by  two  plans.  One  is  a  20-ycar  general  plan,  the 
other  a  more  specific  seven-year  plan ;  the  current  one 
covers  a  period  ending  in  1965.  Planning  policy  seems 
based  on  securing  maximum  capacity  increase  in  given 
time,  with  other  factors,  such  as  attaining  lowest  overall 
cost  of  energy,  considered  of  secondary  importance.  This 
policy  is  behind  the  preference  being  given  to  thermal 
stations  at  present,  despite  the  large  unharnessed  hydro 
potential  of  the  country. 

The  Urgel  for  1965  is  113,000  MW  installed  capacity, 
90,400  MW  thermal  and  22.600  MW  hydro.  This  involves 
commissioning  an  extra  43,880  MW  of  thermal  plant  and 
9,800  MW  of  hydro  plant,  compared  vrith  the  end  of  1959. 
By  the  end  of  1965,  hydro  should  be  providing  20%  of  the 
annual  generation  of  500  x  10"  kWh. 

Large-capacity  power  stations  are  the  basis  of  policy  at 
present.  Capacities  are  up  to  6,000  MW  hydro  and  2,400 
MW  thermal,  and  individual  generating  units  are  sized 
accordingly,  up  to  500  MW  hydro  and  300  MW  single-shaft 
thermal  units  and  possibly  800  MW  two-shaft.  Accompany- 
ing this  generating  plan  is  a  corresponding  scheme  for 
extending  transmission,  with  6,600  miles  of  500  kV  line 
featuring  in  the  seven-year  programme,  together  with  4,000 
miles  at  300  kV  and  19,000  at  220  kV. 

On  the  transmission  side,  two  networks  are  involved. 
One  is  the  European  grid,  based  on  three  400  kV  circuits 
inter -connecting  the  Volga,  Moscow  and  the  Urals.  The 
other  network  is  an  Asian  grid,  still  to  be  buiit,  a  500  kV 
scheme  in  the  Bratsk-Irkutsk  area,  north  of  Mongolia. 
There  are  long-term  plans  for  extension  of  both  networks, 
and  for  their  eventual  interconnection  by  long-distance 
d.c.  transmission  lines. 

In  considering  Russian  engineering  designs,  their 
economic  basis  has  to  be  kept  in  mind.  Although  deprecia- 
tion is  charged,  there  is  no  interest  charged  on  the  capital 
required;  schemes  are  financed  out  of  state  revenues.  On 
this  basis,  thermal  power  at  h.v.  busbars  cost  about  four 
times  as  much  as  hydro  power. 


Maximum  capacity  of  post-war  plants  at  present  ope 
iog  is  60O  MW,  using  mostly  100  MW  sets,  though  v 
some  recent  additions  at  ISO  MW.  Production  in  facto 
was  designed  to  produce  sets  and  boilers  of  these  rat 
at  what  the  repon  calls  moderate  steam  conditii 
Recently,  with  a  new  acceiM  [daced  on  fossil-fuel-f 
stations,  there  has  been  increased  activity  in  design 
thermal  plant,  and  300  MW  machines  are  in  [M'oduct 

In  addition  to  the  sets  being  built,  designs  are  in  fa 
for  500,  600  and  800  MW  units.  Steam  conditions  are 
being  advanced  rapidly.  More  detailed  discussion  of  si 
sets  is  given  later  in  this  article. 

Much  use  of  precast  concrete  and  prestressed  cone 
was  noticed  at  power  stations,  with  very  little  struct 
steel  in  use.  Even  turbine  blocks  for  large  sets  are  tc 
built  from  precast  concrete.  The  report  observes 
general  design,  housekeeping  and  construction  at 
stations  seen  operating  was  not  impressive,  but  that  Ru> 
engineers  indicated  that  many  improvements  would 
evident  in  new  statiotts. 

Hydro  Stations 

Russian  hydro  development  is  made  more  di£Bcul 
relatively  unfavourable  geogra|Aical  conditions.  Substa 
settlement  of  structures  is  designed  for,  apparently  wit 
ill  effects.  Constructional  methods  are  based  on  maxii 
use  of  mechanisation  and  seemed  very  efficient  to 
Canadian  delegation.  At  a  site  with  an  average  tempen 
of  — 11°F,  concrete  was  poured  for  nine  months  ol 
year.  However,  a  low  standard  of  construction  was  fi 
in  many  [daces. 

115  MW  Kaplan  units  are  in  operation,  and  225 
Francis  types  are  being  built.  500  MW  sets  are  at 
design  stage.  Kaplan  units  are  used  exclusively  for 
head  installations.  No  fixed-blade  propeller  units 
produced  in  Russia.  Transport  is  seen  as  the  main  t: 
limiting  units  size;  Russian  engineers  say  they  sei 
reason  why  1,000  MW  units  cannot  be  produced  in 
"not  too  distant  future." 

Excitation  of  large  units  is  supplied  by  mercury 
rectifiers.  The  argument  is  that  these  provide  fast 
reliable  operation  and  give  good  performance  from 
stability  aspect  when  long  transmission  lines  are  being 
Cost  of  rectifiers  is  reckoned  to  be  less  than  for  rot. 
of  comparable  performance. 


Nuclear  Stations 

Nuclear  power  stations  play  only  a  minor  part  ir 
current  USSR  seven-year  plan.  The  general  view  is 
nuclear  energy  will  not  compete  economically  for  ! 
time,  that  safely  and  reliability  characteristics  are  not 
known.  Nor  do  the  Russians  consider  that  ihey  ha 
good,  reliable  fuel.  Only  when  one  is  available  will 
struction  be  accelerated.  The  present  nuclear  effort  ii 
power  field  is  directed  to  obtaining  experience  with  a 
range  of  types  of  nuclear  station. 
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neral  Impression  of  the  Canadians  is  that  Russia 
a  realistic,  down-to-earth  view  of  nuclear  power, 
ig  conditions  in  the  USSR,  anc)  that  the  engineer- 
anything,  conservative. 

lission 

vative  is  not  suggeMed  as  an  epithet  for  the  work 
insmission  field.  CurrenUy,  this  is  moving  into  use 
V.  There  is  one  d.c.  line  operating,  a  30  MW 
ine  70  miles  long,  used  for  experimental  work.  A 
long  750  MW,  800  kV  line  from  Stalingrad  to  the 
in  is  scheduled  for  operation  in  1961-62,  but  in 
the  publicity  this  has  received,  it  is  particularly 
g  to  note  the  Canadian  statement  that  this  will 
»nsidered  to  have  high  reliability  and  is  supported 
nes.  It  is  clearly  intended  to  give  experience  of 
mission  technology. 

gh  500  kV  will  remain  the  highest  voltage  used  in 
ion  for  some  time,  the  20-year  t>lan  envisages 
,  a.c.  and  d.c. 

^  construction  seen  at  Stalingrad  involved  three- 
r  bundles  using  480  sq  nmi  ACSR  conductors.  The 
)acing  is  40  cm,  with  between  11  and  12  metres 
[>hases.  Two  21-unit  strain  insulators  are  used  per 
d  the  towers  are  of  steel  construction. 
^A  air  blast  circuit-breakers  are  rated  at  15,000 
ng  six  interrupters  and  with  air  at  290  Ib/sq  in. 

the  transmission  design  developments  is  a  series 
>ricated,  prestresscd  spun  concrete  guyed  towers 
B  lines  up  to  500  kV.  Total  wei^t  of  steel  per 
Icept  down  to  21  tons,  including  guys.  A  feature 
release  clamps  for  conductors  when  longitudinal 
eds  2i  tons  per  phase. 

of  systems  for  transient  stability  is  based  on 
;  to  ground  faults  of  not  more  than  0-1  seconds 
The  Russians  claim  that  constant  voltage  behind 
reactance  can  be  maintained  with  their  standard 
egulating  equipment,  while  with  electronic  high 
ulation,  low-reactance  generators  are  not  required. 

of  Russian  work  in  thermal  power  station  design 
apparent  in  the  brief  reports  of  visits  to  specific 
tions.  For  example,  the  Cherepetsk  station,  about 
;  south  east  of  Moscow,  has  four  150  MW  sets. 


The  boilers  are  fired  with  brown  coal  of  3,960  B.Th.U./lb 
calorific  value,  40%  ash.  Steam  conditions  at  t.s.v.  are 
1,022^F,  2,750  Ib/sq  in.  with  reheat  to  968*^  for  the  first 
two  units,  about  50°  higher  in  temperature  for  the  second 
two.  There  are  two  natural  circulation  boilers  for  each  set 
Sets  have  single  flow  h.p.  and  i.p.  cylinders  and  double  flow 
l.p.  with  Baumann  exhausts.  Tlie  generators  are  hydrogen 
cooled.  More  than  one  quarter  of  the  station  staff  of  500 
(excluding  maintenance  staff)  are  women.  It  is  intended 
that  two  300  MW  sets  working  at  3,530  Ib/sq  in.,  1,075°F 
will  be  commissioned  by  the  end  of  1967. 

At  the  Staro-Beshevsk  station  near  Stalino  m  the  I>on 
Basin,  three  100  MW  sets  are  in  commission,  and  six  200 
MW  sets  are  planned  for  installation.  Coal  of  12,600 
B.Th.U./lb,  20%  ash  is  available.  There  are  two  boilers/ set 
at  present,  with  steam  conditions  1,470  Ib/sq  in.,  1,005°F 
with  reheat  to  the  same  temperature.  Steam  conditions  for 
the  200  MW  sets  wiU  be  2,060  Ib/sq  in.,  1,060°F,  with 
reheat  to  the  same  temperature.  There  are  120  operators 
for  the  first  three  units;  stations  throu^out  the  whole 
area  are  serviced  by  a  large  central  maintenance  staff. 

Design  details  for  the  300  MW  sets  were  obtained  at  the 
Kharkov  Turbine  Works,  which  has  a  capacity  of  2,000 
MW/year  in  steam  turbines  and  also  makes  hydro  and  gas 
turbines.  Steam  conditions  for  the  300  MW  design  are 
3,525  Ib/sq  in.,  IfflTF  with  reheat  to  1,050°F.  There  is  a 
single  flow  h.p.  and  i.p.  cylinder  and  three-flow  l.p.  Last 
row  blading  is  39  in.  long,  and  is  designed  for  8%  moisture 
content  steam  (centrifugal  force,  220  tons/ blade).  No 
austenitic  steels  are  used  in  the  design.  The  rotors  are  solid. 
Generators  are  water  cooled. 

Prototype  development  is  in  hand  for  steam  conditions  of 
4,400  Ib/sq  in.,  1,200^F.  Designs  for  500,  600  and  800  MW 
sets  are  in  preparation,  the  first  for  1962  delivery,  the  others 
for  1963.  Short  schedules  are  claimed;  22  months  for 
design  and  production  of  the  300  MW  unit.  The  works 
say  there  is  intention  to  test  a  water-operated  governor 
for  use  with  steam  turbines,  to  eliminate  fire  hazard 
associated  with  oil. 

At  the  Leningrad  Metal  Works,  a  300  MW  3,530 
Ib/sq  in.  1,077°F  set  with  7,270  B.Th.U./lb  heat  rate  is  to 
be  completed  this  year.  A  tandem  500  MW  set  is  being 
designed,  and  a  cross-compound  1,000  MW  unit,  but  the 
intention  is  to  wait  for  progress  by  boiler  manufacturers 
before  constructing  such  sets.  Water-cooled  stators  have 
been  built  since  1957. 
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equipment  for 
Industry 


Distance  measarement  protectum 

INTENDED  for  rapid  discriminative 
cleaiance  of  faulty  feeden  on  complex 
II  kV  and  33  kV  networks,  a  new  low 
cost  phase  fault  protection  system  has 
been  introduced.  This  is  an  alternative 
choice  where  an  inveree-time  overcunent 
system  is  inadequate.  Its  operation  de- 
pends on  fault  distance  measurement  by 
means  of  a  single  admittance  (mho)  relay 
in  cODjunciion  wjih  instantaneous  over- 
current  relays.  Three  zones  of  distance 
measurement  are  permitted  by  the  mho 
relay  and  by  employing  a  timing  unit 
Che  ranges  are  successively  varied  from 
zones  1  to  3.  Operating  time  for  zone  1 
is  approximately  O'l  sec.  Known  as 
the  SSM3V  system,  the  main  equipment 
is  housed  in  a  case  measuring  20  in.  by 
6  in.  by  6  in.  The  English  Eteclric  Co. 
Ltd..  Marconi  Hse,  Strand,  W.C.2. 

ContMuporaiy-styled  panel  metm 

FOUR  models  of  a  range  of  conlem- 
porary-stylcd  panel  meters  are 
announced.  These  incorporate  open 
scales  to  give  shadowless  readings, 
mirror  or  other  special  scales  being 
available  to  order.  Nominal  scale  lengths 
are  from  Ij  in,  to  41  in.  Currents  in  the 
nmge  10  mA  to  5  A  a.c.  or  d.c.  are 
catered  for  by  rectifier  or  thermocouple 
meter  types  in  this  "Vista"  range,  having 
moving-coil  centre  pole  movements.  For 


the  range  10  mA  to  50  A,  moving-iron 
movements  are  employed.  Voltmeters  are 
available  for  10  V  upwards.  Acctu-acy 
of  measurement  is  said  to  be  1%  ix.d. 
Also  announced  is  a  valve  tester 
capable  of  handling  a  range  of  S.OOO 
valves  covering  British,  American  and 
continental  types.  It  has  21  valve 
holders  and  facilities  are  provided  for 
testing  both  earlier  valve  types  and  the 
latest  TV  and  12  V  car  radio  valves. 
This  instrument,  4SC,  measures  mutual 
conductance  up  to  IS  mA/V  with  suflH- 
cient  accuracy,  it  is  claimed,  to  permit 
of  valve  "matching."  Taylor  Electrical 
Instruments  Ltd.,  Montrose  Ave,  Slough, 
Bucks. 

SeU-bealing  miBlatnie  capadlw 

VACUUM  coating  poly-terepthalic 
acid  dielectric  with  aluminium  en- 
ables production  of  an  exceedingly  com- 
pact capacitor  occupying  only  50%  of 
the  space  taken  up  by  an  equivalent 
paper  tubular  type.  A  valuable  property 
of  the  dielectric  used  is  its  self-healing 
effect  after  puncture.  This  is  the  WIMA 
'Tropyfol"  which  is  offered  in  125  V 
and  400  V  ratings.  The  capacitor  is  en- 
capsulated in  moisture-proof  plastic  resin 
and  an  operating  temperature  range  of 
between  —  55°C  and  lOO'C  is  claimed 
with  a  maximum  of  125°C  short  time. 
Contacts  are  sprayed  to  the  end  faces  of 


the  coiled  element  to  give  low  indnctaiKE 
and  good  H.F.  contact.  With  the  coo- 
tinuoua  quest  for  miniaturisation,  tlui 
capacitor  has  obvious  applications  in 
the  electronic  industry.  iVaycom  Ltd.. 
Empire  Bldgs.  Duke  Si  Hill.  S.E.I. 

Plng-in  tinie  switch 

SUITABLE  for  under-floor  and  block- 
storage  electric  heating  the  BP  nnp 
of  30  A  plug-in  time  switches  an  be 
set  to  give  a  wide  range  of  swilcliiiig 
cycles.  A  typical  switch  can  be  set  to 
cater  for  a  whole  year  if  so  inquired, 
switching  loads  in  or  out  for  specified 
days,  week-ends  or  even  longer  periods. 
Venner  Ltd.,  Kingston  By- pass.  New 
Maiden.  Surrey. 

Improved  Hghring  cmtrol  snit 

THE  origiiial  series  ALC.3  pholtvcdl 
Ughting  control  unit  produced  by 
Lancashire  Dynamo,  has  been  redesigoed 
to  give  improved  performance  at  lower 
cosL  The  new  unit,  intended  for  svildi- 
ing  any  form  of  lighting  in  streets,  fac- 
tories, shops,  etc..  is  narrowly  sensitive 
to  vertical  north-light  to  avoid  ioict- 
ference  from  artificial  lights.  It  it 
weather-proofed  by  means  of  a  neopresc 
seal  and  the  window  is  of  moulded  glus 
to  inhibit  accumulation  of  dust  or  snow 
Lancashire  Dynamo  Electronic  Producis 
Ltd..  Rugeley.  Staffs. 

Portable  searchli^t  nnit 

A  PORTABLE  searchlight  unit  bis 
been  devised  to  assist  in  rescue 
operations  and  other  emergencies.  Power 
is  supplied  to  a  handlamp  from  a  ligbl' 
weight  silver/zinc  accumulator  in  a 
carrying  case.  The  combination  i^ 
claimed  to  provide  a  good  working  tight 
for  one  to  two  hours.  The  handlamp 
can  be  spiked  into  the  ground  or  clipped 
to  a  convenient  structure.  Venntr 
Accumulators  Ltd.,  Kingston  By-pass. 
New  Mq^en,  Surrey. 
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electrical  trade 


SinpUfying  ttw  wadi-dry  cycle 

SIMPLE  control  of  the  increasingly 
complicated  waah-<]rying  operation  is 
a  feature  of  the  "Polymatic"  tandem 
laundry  machine.  Recently  introduced 
from  West  Germany,  thb  combination 
machine  is  eqaipped  with  individual 
pumps  and  motors  for  the  two  tubs. 
Control,  however,  is  made  easy  by  the 
use  of  push-buttons  and  a  rotary  switch. 
These  controls  and  a  pilot  light  are 
arranged  in  an  effective  yet  unconfusing 
group  in  a  decorative  triangular  panel 
of  pale  blue  on  the  front  of  the  white 
stove  enamel  casing.  The  dial  controls 
timing  of  the  agitator  action  and  the 
puropt,  whilst  three  buttons  cover 
heater,  spin  dryer  and  switching  oS.  The 
spin  dryer  and  its  pump  function 
together  automatically. 

Total  rating  of  this  combination  is 
somewhere  in  excess  of  2,300  kW,  2  kW 
of  this  representing  the  heater  rating. 
"Polymatic"  has  all  the  finer  points 
expected  in  the  luxury  class  to  which  it 
belongs— sediment  trap,  accessories  for 
handling  clothes,  hook-on  draining  pipes, 
working  table- top  and  swivel  castors. 
Capacity  is  5  lb  washer  and  6  lb  dryer. 
Price  £86  18s  9d.  Polymatic  Domestic 
Apj^iances.  Cater  Bldgs,  I  Cater  St. 
Bradford. 

Swediali  units  fits  any  bttcbcn 

A  WIDE  selection  of  domestic  kitchen 
units  is  to  be  marketed  here  by  the 
adventurous  Swedish  firm,  Eleclrohelios. 
Included  in  the  enterprise  are  built-in 
units,  small-scale  appliances  for  the  flat 
or  bedsitter,  and  a  few  luxury  class  items. 
In  the  first  category  are  three  counter- 
top  cookers  designed  for  flush  mounting 
alongside  existing  fittings.  They  employ 
"Quickplates,"  heating  plates  made  of 
extra-thin  material,  claimed  to  have  an 
exceptionally  short  hca ting-up  lime  and 
good  response  to  changes  in  switch  set- 
tings. Two  of  these  built-in  units  are 
double-plate  models,  at  £15  lOs  and 
£14  lOs;  the  other  has  three  plates  and 
is  priced  £20.  Also  designed  for  building- 
io  are  fourrefrigerators.  Known  as  "King 
Cold,"  they  range  from  a  1-8  cu  ft  model 
at  £47  6s  3d  tax  paid  to  a  43  cu  ft 
model  at  £74  lOs  4d. 

For  use  in  the  smallest  living  quartere 
are  two  handy  cooking  units,  single-  and 
double-plate  table  cooken,  also  incor- 
porating "Quickplates."  They  have  white 
vitreous  enamel  lops  with  blue  plastics 
switches  and  handles  and  are  priced 
£6  6$  and  £9  9s.  A  multi-purpose  heating 
jug  of  threrpini  capacity  is  also  in  this 


TRADE  PUBLICATIONS 

LiNOLriB. — 1960-61  catalogue  and  price  list 
of  tight  fittings,  strip  rcOectors  and  signs. 
LJnoGie  Ltd..  It  Baker  Si,  W.l. 

Metway. — S6-pagc  catalogue  MYP/4  with 

8 rices  of  replacement  elements  and  spirals 
rom  Melway  Electrical  Industries,  Metway 
Works.  Caaning  St.  Kemp  Town.  Brighton. 

Nu-SwiFT. — Folder  on  applications  of 
portable  fire  extinguishers.  Nu-Swifl  Ltd., 
File  Protection  Centre,  2S  PEccadilly,  W.l. 

Hbllermann. — 3(>-psge  illustrated  brochure 
of  compression  terminals  and  tools  frcxn 
Hellemiami  Ltd.,  Crawley,  Sussex. 

OsFREY. — Leaflet  on  a  sodium  tube  lantern 
for  Group  A  and  Al  li^tioa  from  Siemens- 
Ediswan,  A.E.I.  Ijimp  and  Lifting  Depl., 
38  Upper  Thames  St,  E.C.4. 


Ciyselco  l^.,  Kempston  Wks.  Bedford. 


space-saving  range,  selling  at  £4  12$  tax 

The  one  full-scale  cooker  in  this  selec- 
tion is  the  £70  "Electrohelios  Luxury 
Cooker,"  Model  S.  21,  again  embodying 
four  "Quickplates,"  in  this  case  with  an 
increased  loading  and  fitted  with  "Heli- 
slat"  safety  cut-outs.  There  is  no 
separate  grill  and  no  splash-plate.  The 
oven,  fitted  with  a  glass  door  and 
interior  light,  provides  for  the  installa- 
tion of  a  rotary  spit,  costing  £7  Is  lid 
extra.  A  large  storage  chamber  and  plate- 
warming  compartment  are  included.  Also 
in  the  luxury  class  are  "Helifrost"  home 
freezers,  chest-type  cabinets  said  to 
maintain  a  temperature  of  0*F.  They  in- 
corporate British-made  "Tecumseh"  com- 
pressor units  and  sell  at  well  over  £100. 
UK  agents:  Helimatic,  22  Buckingham 
Palace  Rd.  S.W.I. 

Ont-diriiig  die  gas  piAcr 

A   BLAST  of  hot  air  from  the  new 
GEO    domestic   fire    lighter   ignites 
most  solid  fuels  within  a  few  minutes. 
There    is    no    question    about    its 
superiority  over  the  tried  method 
of  wood  and  paper;  moreover,  it 
is  far  cheaper  to  run  and  quicker 
than    a    gas     lighter    or    poker. 
Obviously  it  will  find  its  greatest 
market  where  a  solid  fuel  fire  is 
preferred  and  where  provision  for 
gas  lighting  is  not  already  installed. 
In  appearance  it  is  rather  like  a 
gun.  with  a  rounded  bull  which 
contains   a    fan   and   motor    unit. 
Air   is   forced   down   the   "barrel" 
through  a  ceramic  tube  threaded 
with  an  1,800  W  element  arranged 
to  form  24  small  coils,  down  the      G.E.C 
centre.    The    space    between    this 


tube  and  the  outer  casing  also  leceivet 
a  strong  air  flow,  thus  preventing  Iieat 
loss  as  well  as  ensuring  a  cool  sur- 
face. The  air  is  ejected  at  a  temperature 
of  800°C.  but  disperses  quickly  and  a 
few  inches  beyond  the  outlet  only  a  warm 
flow  is  felt  The  gun  is  placed  with  its 
nozzle  buried  in  the  fuel  and  supported 
at  the  handle  end  by  a  stand  of  tubular 
steel.  Coal  blazes  within  a  few  minutes, 
smokeless  fuels  in  as  little  as  6  min  and 
coke  nuts  in  about  13  min.  Once  the 
fuel  is  alight  the  element  may  be 
switched  off,  allowing  the  fan  to  act  as 
a  bellows. 

GEC  are  well  aware  that  the  spacegun- 
Uke  appearance  of  this  appliance  will 
attract  children  and  have  guarded  against 
accidents  by  incorporating  a  locking 
switch.  To  activate  the  element  a  specially 
designed  lever  must  be  inserted  into  the 
switch  mechanism  on  the  top  of  the 
handle.  When  pushed  over  into  the  "on" 
position  this  lever  cannot  be  removed. 
It  has  been  pointed  oilt  that  the  fire 
lighter  costs  less  to  run  than  the  price 
of  matches  and,  taken  over  a  year  or 
so,  this  saving  and  the  elimination  of 
wood  costs  should  offset  the  original 
outlay,  which  will  not  be  much  more 
than  £S.  General  Electric  Co.,  Magnet 
Hue,  Kingsway.  W.C.2. 

Spin  diyer  price  dn^ 

ANOTHER  spin  dryer  to  be  reduced 
in  price  is  the  "Pirouette,"  which 
sells  at  £23  2s  tax  paid  from  3  Oct  This 
represents  a  drop  of  £5  5s.  Parkinson 
Cowan  Appliances,  Stechford,  Birmiag- 

Twic»«s-bri^t  fladi  bullw 

THE  new  "Tru-Flash"  range  of  flash 
bulbs  includes  one  which  gives 
twice  as  much  light,  but  costs  no  more 
than  the  others.  Atlas,  announcing  the 
introduction  of  the  range  for  1  Oct., 
stale  that  their  new  bulb  will  enable  the 
photographer  using  colour  film  to  get 
more  in  bis  picture,  use  faster  shutter 
speeds,  or  smaller  apertures.  Known  as 
"Double-lite  Blue"  it  will  be  available 
in  six-bulb  packs  instead  of  the  usual 
five  and  displayed  together  with  Types  1 
and  S  in  new  compact  counter  dis- 
pensers. There  is  also  a  new  sbowcard 
available  with  a  pocket  designed  to  take 
a  "Pbotoflasb"  coloured  booklet.  Atlas 
Ughling  Ltd..  Thorn  Hse,  Upper  St. 
Martin's  La.  W.C.2. 
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Display  for  iighting  sales 


LONDON'S  LATEST  LIGHTING  SHOWROOMS 


LATEST  lighting  showrooms  in  London  were 
completed  recently  at  Thorn  House,  headquarters 
of  Atlas  Lighting  Ltd.  Altogether  an  area  of  1,800 
sq  ft  is  made  available  for  lighting  equipment  demonstra- 
tions, and  the  full  possibilities  of  d&or  and  control  have 
been  called  into  use  to  make  the  best  of  this  space. 

CentrcfMece  of  the  showroom  area  is  a  shop  window 
which  illustrates  an  up-to-date  lighting  display  with  the 
Atlas  "Aurama"  system  (as  used  for  Son  et  Lumtere) 
installed  in  miniature  form  to  deliver  a  short  lecture  on 
disfday  lighting. 

The  main  range  of  industrial  and  commercial  lighting 
fittings  is  concealed  in  ceiling  coves,  each  fitting  being 
mounted  on  a  motorised  lift  panel.  A  floor- mounted 
console  contains  photograj^s  and  control  numbers  of  all 
the  fittings,   and  tbe  appropriate   number  dialled  on   a 


telephone  type  control  brings  the  fitting  selected  to  a 
convenient  height  and  lights  it.  Several  fittings  may  be 
lowered  together  to  permit  close  comparison;  a  single 
master  switch  retiims  all  towered  fittings  to  the  ceilii4 
at  the  end  of  a  demonstration. 

Colour-rendering  properties  of  lighting  are  of  course 
of  great  importance  in  shops  and  stores,  and  a  full-scale 
colour  comparator,  consisting  of  two  small  rooms  divided 
centrally  by  a.  Venetian  blind,  enaUes  the  effects  of  various 
colours  of  fluorescent  lubes  to  be  compared. 

Apart  from  the  usual  hating  on  show,  there  is  a  small 
display  demonstrating  industrial  and  commercial  appli- 
cations of  the  ultra-violet  tube;  and  architects  and 
engineers  may  be  helped  by  a  demonstration  of  diffetiog 
light  outputs  given  by  different  fluorescent  lubes  against 
various  backgrounds. 


/,  rfie  two-section  colour  comparator;    2.  A  false  etlling  section 

fitting:    3-  The  display  "window"  which  ii  accompanied  by  a 

"Finlandia"  ranfes;   5.  Using  the  telephi 


be  brought  to  lower  levtl  to  demonstrate  a  recessed  Iraffer  ^uorescent 
display  lighting:  *■  Glosses  and  luspensioni  from  the  "Che/seo"  ond 
0  bring  down  a  lighting  fining  far  dtmonstrations 
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News  of  the  Week 


TWO  BOARDS  RAISE  TARIFFS 

10%  in  South  Wales  :  5%  in  South  East 

SHARP  confirmation  for  Sir  Robertson  King's  forecast  that  electricity  tariffs 

will  have  to  rise  comes  from  two  electricity  boards  this  week.  Announcements 

followed  urgently  on  the  publication  of  their  annual  reports  and  it  is  expected 

that  other  area  boards  will  follow,  some  chairmen  having  already  given 

warnings.  The  South  Wales  EB  announce 

that    from    the    beginning    of    October 

prices  of  domestic  and  commercial  units 

will  have  their  primary  rate  raised  from 

5id  to  6d  and  this  price  will  have  to  be 

paid  on  a  higher  consumption  of  13  units 

per  room  instead  of  12  units  per  room 

under    the    existing    tariff.    The    final 

domestic  rate  for  electricity,  at  present 

Id,  will  be  raised  to  Md. 

A  similar  increase  will  also  take 
place  in  the  commercial  block  rate,  with 
the  primary  units  going  up  from  S^d 
to  6d  and  the  final  rate  to  l-ld.  The 
floor  area  basis  of  the  primary  block 
will  not  be  changed.  A  new  farming 
tariff  is  also  introduced  of  a  three-block 
type  in  which  the  first  65  units  per 
quarter  will  be  charged  at  6d,  the  next 
65  units  at  3d  and  the  final  price  Md. 
These  incrases  should  bring  hi  approxi- 

mately  an  additloBal  £1  million,  in  a  foil 


Car.  For  the  current  year  the  new  rates 
general  will  apply  only  to  billing  after 
1  Jan. 

The  Board  point  out  that  the  need 
to  raise  prices  was  forecast  early  in  1959 
and  the  recent  increases  in  the  price 
of  coal  and  in  salaries  and  wages  has 
made  these  tariff  revisions  urgent.  In 
the  Board*s  accounts  for  the  year  1959-60 
a  surplus  of  £555,172  was  recorded,  but 
it  is  pointed  out  that  the  Board  is  self- 
financing  Jts  capital  requirements  to  the 
extent  of  44%  only.  A  higher  level  of 
self -financing  is  needed  if  a  48%  ratio 
is  to  obtain  for  the  industry  as  a 
whole.  These  tariff  increases  have  re- 
ceived the  approval  of  the  South  Wales 
Electricity  Consultative  Council. 


Eire  also  Raises  Tariffs 

DEFICITS  for  three  years  running, 
rising  to  £430,000  in  the  last  year,  has 
forced  the  Eire  Electricity  Supply  Board 
to  revise  its  charges.  Rural  electrification 
is  blamed  for  the  loss  which  has  been 
growing  with  the  number  of  areas  sup- 
plied and  the  loss  would  continue  to  grow 
until  the  present  progranmie  finished. 

The  new  increases  will  provide  about 
5%  additional  revenue.  The  actual 
changes  are  of  considerable  complexity 
and  cover  most  tariffs.  Two-part  tariffs 
will  have  increased  fixed  charges  of 
6d  to  Is  per  month  and,  while  the 
primary  rate  of  block  tariffs  is  left  un- 
altered, the  final  price  per  unit  will 
be  raised  from  1*1  d  to  l*2d.  The 
cost  of  commercial  lighting  and  indus- 
trial power  will  also  be  increased  but 
there  will  be  no  rise  for  water  heating, 
commercial  cooking  or  industrial  process 
heating.  Off-peak  tariffs  are  unchanged. 


Seehoard*8  Increase 

INCREASED  tariffs  announced  by  the 
South  Eastern  Electricity  Board  opera- 
tive from  31  Oct.  do  not  cover  the  latest 
coal  price  increase,  the  Board  states.  In 
the  domestic  tariff,  quarterly  charges  are 
raised  28  6d  and  the  unit  rate  from  l*2d 
to  l'25d.  The  latter  unit  price  increase 
also  applies  to  the  farm  and  installed 
load  tariffs. 

On  the  brighter  side  the  two  existing 
off-peak  rates  of  0'9d  and  Id  p.u.  are 
replaced  from  1  Nov.  by  three  rates  of 
0'85d,  0'95d  and  Id  p.u.,  with  con- 
sumers on  the  latter  figure  also  having 
the  advantage  of  an  afternoon  boost  for 
their  night-storage  heating.  The  Board 
is  also  reducing  by  an  average  of  12i% 
its  charges  to  local  authorities  for  street 
lighting  maintenance. 


Expanding  Overseas 
Interests 

THE  Electrical  Apparatus  Co.  Ltd.  have 
established  a  subsidiary.  Electrical 
Apparatus  Co.  (South  Africa)  (Pty)  Ltd. 
with  stock  and  sales/service  facilities, 
at  38  Mewett  St,  Ophirton,  Johannes- 
burg. 

THE  directors  of  Midland  Electric 
Manufacturing  Co.  Ltd.  have  acquired 
an  interest  in  Pritchett  Pty  Ltd.,  of 
Sydney,  NSW,  Australia,  switchgear 
manufacturers.  Mr  J.  Thomell,  who 
represented  MEM  in  Australia  for  many 
years,  will  continue  his  connection  by 
representing  the  company  on  the  board 
of  directors  of  Pritchett  Pty  Ltd. 


Pyrotenax  World  Rights 

AS  from  this  month,  Pyrotenax  Ltd.  have 
taken  over  world  selling  rights  of  the 
m.i.c.c.  cables,  whether  produced  in  the 
French,  English,  Canadian  or  Australian 
factories.  This  results  from  a  new  agree- 
ment with  the  French  companies, 
Societe  Alsacienne  de  Constructions 
Mecaniques  and  Le  Conducteur  Elec- 
trique  Blinde  Incombustible,  the  licen- 
sers of  the  original  patents.  Until  now 
the  activities  of  Pryotenax  Ltd.  have 
been  restricted  to  the  UK  and  the 
British  Commonwealth.  The  business 
was  started  here  in  1936  and  was  turned 
into  a  public  company  in  1954.  There 
are  subsidiary  companies  in  Canada 
(with  a  factory  in  Toronto),  in  Aus- 
tralia (with  a  factory  in  Melbourne),  and 
an  associated  concern  in  New  Zealand. 


EricssoH'^Bendix  Link 

UNDER  an  agreement  concluded  be- 
tween the  Instrument  Division  of  Erics- 
son Telephones  Ltd.  and  the  Bendix 
Corporation  of  America,  a  new  com- 
pai^y  is  being  formed  with  the  title  of 
BendixrEricsson  UK  Ltd.  to  be  located 
at  Nottingham.  This  jointly  owned  con- 
cern will  manufacture  and  market  a 
wide  range  of  high  precision  instruments 
and  electronic  devices.  The  aim  is  to 
expand  the  sales  of  existing  products 
and  to  make  additional  products  under 
licence  from  the  parent  companies. 
Managing  director  of  the  new  concern 
will  be  Dr  J.  H.  Mitchell,  research 
director  of  Ericsson  Telephones. 


Electrolux  Dishwasher? 

IT  is  commonly  believed  that  Electrolux 
are  planning  to  widen  their  range  of 
electrical  appliances.  The  fact  that  an 
Electrolux  dishwasher  is  already  on  sale 
in  some  continental  countries  suggests 
that  this  might  be  one  of  the  first 
appliances  to  be  introduced.  However, 
due  to  differing  kitchen  practice  in  this 
country,  the  design  would  require  modi- 
fication, so  it  may  be  several  months 
before  a  model  can  be  launched  here. 


Green- Yellow  For  Earth  Cores 


THE  earthing  core  of  flexibles  will  in 
future  be  identified  by  a  combination  of 
yellow  and  green.  That  was  agreed  to  by 
15  European  countries  at  the  recent  CEE 
meeting,  including  the  UK,  but  countries 
may  keep  their  national  colours.  This  will 
avoid  the  danger  of  incorrect  connec- 
tions when  appliances  are  imported  from 
foreign  countries.  Last  year  attention  was 
drawn  particularly  to  flexibles  imported 
from  countries  where  red  is  the  standard 


for  the  earthing  core.  In  addition  it  was 
recommended  that  the  other  two  cores 
of  the  flexible  should  be  coloured  blue 
and  black,  but  the  UK  could  not  sub- 
scribe to  this  resolution  because  of  the 
views  of  the  lEE  wiring  regulations 
committee.  Therefore,  the  future  flexibles 
colours  will  be  green-yellow  or  green,  red 
and  black  in  this  country,  and  green-yellow, 
blue  and  black  applying  in  the  fourteen 
other  countries. 


S.W.E.B.  District  Managers  Lose  Claim 

THE  claim  that  the  13  district  managers  of  the  South  Western  Electricity 
Board  (where  sub-aieas  were  eliminated  od  1  April,  1958)  should  be  placed 
on  Grade  7  of  the  Managerial  and  Higher  Executive  Scale,  instead  of  Grade  6, 
has  been  rejected  by  the  Arbitration  Court.  The  boards  contended  that  the 
South  Western  Board  was  not  organised  on  a  two-tier  basis  and  that  the  district 
managers  were  upgraded  from  Grade  5 


to  Grade  6  in  April,  1958,  "in  recogni' 
tion  of  their  increased  respoDsibility 
consequent  upon  the  abolition  of  sub- 
area  managers."  They  submitted  that 
Grade  7  for  district  managers  was  intro- 
duced only  to  meet  the  position  in  the 
London  Electricity  Board  (which,  be- 
tween 1953  and  1957,  had  disbanded 
their  sub-area  organisation).  In  the  LEB 
there  was  a  clear-cut  two-tier  organisa- 
tion with  headquarters  and  districts  and 
no  intermediate  levels  of  staff.  The  LEB 
did.  however,  have  four  management 
officen  whose  main  duties  were  to  see 
that  district  managers,  H^ite  exercising 
the  maximum  of  responsibility  and 
initiative,  conformed  with  the  Board's 
policy. 

The  LEB  district  managers,  it  was 
submitted,  were  responsible  for  the 
proper  management  and  co-ordination  of 
operations  within  their  districts  and  had 
direct  access  to  the  chairman  and  deputy 
chairman.  The  four  management  officers 
were  concerned  with  general  manage- 
ment and  co-ordination  of  operations. 
With  the  disappearance  of  sub -area 
managera  the  district  managers  had 
acquired  some  increase  in  executive 
auUiority  for  capital  expenditure,  a 
slight  increase  in  responsibility  for  staff 
appointments  and  the  right  of  access 
to  the  chairman. 

la  the  SWEB,  wtik  Ihc  dlnppe*nu>" 


lo  guide  and  advbe  dlttrkl  nunagcn  ud 
■■»J-*n<n    ptrioaal    Uaiwa    btlmi**    Ibe 
chalnnan  and  dlMikt  roaMten;  <b)  dikf 
oBccn  ■!  H.1^  eicrcUng  fiBcdoBal  co- 
ordluHoB    IbroD^    ■ran*   oBckve    aad 
(c)    iroap    DOccn   exteadtag   to    district 
tamaagtn  Hm  nne  aidstucs  as  tkey  did 
wbea    ttan    wet«   sib-area   ollctn.    The 
pnwat  SWEB  organlnllaB  coidd  mot  be 
described    >i    bdng    fnlly    twcMter,    bat 
ntbcr  as  two-tlcr  oo  manaMrial  matten 
■nd   thne-tier   on   foDclloiul   nuttn*^   It 
wai  coDtcaded  by  the  Board's  aide. 
While     agreeing     that     the     organisa- 
tion of  the  South  Western  Board  differed 
in  some  respects  from  that  of  the  LEB, 
the    associations    maintained    that    the 
SWEB  became  a  two-tier  organisation  in 
respect     of     managerial     responsibility 
from   1  April,  1958.  The  lattcr's  group 
staff  now  acted  as  headquarters  staff  and 
were      outslationed      for      geographical 
reasons  only,  they  claimed.  They  had  no 
executive    authority    over    district    man- 
agers, whose  direct  responsibilities  were 
equivalent  to  those  operating  under  the 
LEB  two-tier  organisation.  SWEB  dist- 
rict   managers    received    no    advice,    in- 
structions or  assistance  which  would  not 
be  given  by  headquarters  in  a  two-tier 
organisation. 

~  "  U    tbc    hmctloDs    of 


dhvfc  a  riteirt 

r  ttmB  ippofal- 


aMboritr  for  caplbl  opi 
lacnanki  mpoaslbllHjr  n 
meab    and    tba    right    of 

Tbeae   hirrtaws    ta   rcapoaslbilltT 


LES 

anthorit;,  ....   .. 

The  SWEB  district  manager  was  now 
performing  duties  previously  undertaken 
by  the  sub-area  manager,  and  the  asso- 
ciaboos  did  not  agree  with  the  Board's 
view  that  there  had  been  Uttle  transfer 
of  actual  responsibility. 


Do-it-yourself 

Control 

Desk 


THE  new  system  control 
building  of  the  Chiliem's 
sub-area    at    Sundon    is 
equipped   with   a  control   dv 
engineers  of  the  Eastern  Bo:irU.   Vvcr 
people  had  a  hand  in  this  "Jii-ii-nhiikl- 
effort.  shown  alongside,  ar-d   j'p.irriR' 
with  the  prototype  showed    iv     I'liil 
of  designing  so   that   the  c.  >'  '<'i 
were  able  to  reach  all  switcb  -  .< 'i     'ii<. 

After    several    experiments     ...'-■- 

was  found  in  which  the  telrNi'i.  .  .^ 
lights  and  switches  were  all  ^  Mm  -. 
of  hand  or  eye.  Formica  wa-  ^hiT-tn  fiM 
surface  and  the  sides  were  clink^r-biiill. 
took  several  months  and  it  i5  eslimaled 
£1.000  was  f^avcd  by  building 
area  bonrd  ritaff. 
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Engineers  Claim  £1  Rise 

A  CLAIM  for  an  increase  of  £1  a  week 
in  pay  for  their  memben  was  submittal 
by  the  Confederation  of  Shipbuildinj 
and  Engineering  Unions  last  week.  TIk 
management  board  of  the  Enginecriii| 
and  Allied  Employers'  Federation  lub- 
sequently  considered  the  application  uxl 
are  now  seeking  the  views  of  the  4(1 
member  associations  on  the  matter.  Their 
reply  is  expected  some  time  next  month. 
In  fact  the  unions  first  submitted  i 
claim  for  a  "substantial  increase"  kit 
June. 

At  last  week's  meeting,  Mr  W.  I. 
Carron,  president  of  the  AEU,  supported 
the  claim  with  arguments  on  inoeased 
production,  gross  profits  and  a  rise  id 
the  cost  of  living. 
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Switchgear  for  Turkey 

A  BRITISH  company  has  been  succe>' 
fu)    in    obtaining    contracts    valued    *' 
£65M)0  for  switchgear  in  connection  iW* 
new  oil  refineries  being  built  in  TurkcY- 
The     successful     company    was    So^* 
Wales  Switchgear  Ltd.  who,  on  25  JuW- 
entered  into  a  £20,000  contract  for  eqU*?' 
ment  lo  be  installed  at  Istanbul  and'  ^ 
fortnight  later,  received  a  further  conti'^^ 
for    £45.000    worth    of    switchgear    »^ 
ancillary  equipment  to  be  delivered  to  F^ 
Atlas  refinery  being  erected  near  Mer&^-^^ 
The  refineries  are  being  bit--*^ 
by   Kellogg   International   Lt^' 
for  the  Caltex  Oil  Co.  at  Ista^ 
bul  and  by  the  Foster  Wheel^ 
Organisation   for   the   Standaf 
Oil  Co.  of  New  York  at  Me^ 
sin.  The  former  contract  is  ft^ 
one   15-paneI  and  one  8-pan^^ 
switchboard  rated  at  150  MV^^^ 
3'3  kV,  both  of  single  buaba^- 
air    insulated    indoor    patten^ 
The  latter  is  for  two  sets  oi^ 
hoards  rated  at  250  MVA,  6-6  kV" 
busbar  air  insulated  pattern  inter-' 
i(ed  by    1,(XX)  amp  trunking,  anc^ 
i^mel  control  board. 


Pump  motors  for  BIyth  "B'^ 

AN  order  valued  at  over  £176,000  ha» 
bi.en  placed  with  the  GEC  by  Hathom 
Davey  and  Co.  Ltd.,  the  pump  makers. 
For  six  2.150  h.p,  booster  pump  motors 
3T\ii  fnur  4,750  h.p.  siaad-by  variable 
-iveJ  boiUr  feed  pump  motors  with 
liijiiiil  ^-ontrollers. 

IlK.i  are  required  for  the  new  "B" 
station  under  construction  at  Blyth. 
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BOARDS'  APPLIANCE  SALES 


'UGH  the  boom  in  sales  of 
Jectrical  appliances  largely  aub- 
ith  the  imposition  of  hire-pur- 
introls  last  April,  the  sales  figures 
'ahous  electricity  boards  provide 
ng  evidence  of  their  part  of  the 
m    which    occurred    in    the    12 

ended  31  March  last.  Sales  of 
refrigerators  and  washing 
s  of  eight  of  the  12  boards  in 
1  and  Wales,  set  oul,  right,  show 
id   in  the   respective  areas  and, 

these,  although  the  Eastern 
lad  the  largest  sales  of  cookers 
rigerators,  the  Yorkshire  Board 
I  a  39%  increase  in  cooker  sales, 
r  washing  machines  and  190% 
gerators. 
ishing  machine  sales,  the  North 

Board  achieved  the  highest  total 


AruB«rd 

Cook.n 

^n 

Wuhini 

Midlindi 

Nonh  Eunrn     '.'.'. 

111 

8,4M 
IS  .307 

"Servis"  in  Eire 

S"  washing  machines  are  to  be 
t  the  Dunleer,  Co.  Louth,  Eire, 
of  AET.  This  is  the  result  of 
:ement  just  concluded  between 
eral  Electric  Co.,  of  Ireland,  and 

and  Mitchell  Ltd.  Initially,  at 
le  idea  is  that  the  factory  will 

for  the  Irish  market,  but  at 
1  reception  given  by  the  directors 
companies  in  Dublin  last  Tburs- 
'  HilUard,  Minister  for  Posts  and 
)hs,  expressed  the  hope  that  the 
i  of  Wilkins  and  Mitchell  would 
ious  consideration  to  the  incen- 
Tered   by   the   Eire   GovenimeDl 

matter    of    exports    from    that 

He  felt  that  they  might  find  il 
geous  to  have  a  portion  of  their 
trade  catered  for  from  an  Irish 


among  those  given  and  that  Board  also 
sold  28.179  vacuum  cleaners,  16,043 
clothes  driers  and  29.350  fires  and 
healers,  we  are  told. 

Of  those  boards  for  whom  specific 
figures  are  not  available,  the  South 
Eastern  Board's  refrigerator  sales  in- 
creased by  96-9%,  while  cookers  rose 
by  16'5%  and  washing  machines  by 
26%. 


Refrigerator  Detiveries 
in  August  171%  down 

MANUFACTURERS'  deliveries  of 
domestic  refrigerators  to  the  home 
market  in  August  were  I7f%  down  on 
the  same  month  of  last  year.  The 
Domestic  Refrigeration  Development 
Committee  now  states  that  deliveries  in 
that  month  totalled  53.930.  compared 
with  65.489  a  year  earlier.  The  figiffe 
is  also  considerably  below  that  for  July 
—97,965.  ToUl  deliveries  in  the  first 
eight  months  to  the  home  market  are, 
however,  still  30%  up  on  tfae  same 
period  of  1959—805.338  against  617,428. 
Exports  also  continue  to  rise,  deliveries 
for  August  amouniiriB  to  7.649 — an  in- 
crease of  40%  on  a  year  ago.  Total  for 
the  first  eight  months  of  the  year  is 
95.533—42%   up  on  the  1959  period. 


NEW    FACTORY     FOR 
YORK  SHIPLEY 

YORK  SHIPLEY  LTD.,  the  industrial 
and  commercial  refrigeration  firm,  are 
setting  up  a  new  factory  on  a  20-acre 
site  at  Basildon.  Essex.  It  is  planned 
in  the  first  phase  of  the  expansion  to 
transfer  manufacture  of  the  smaller 
hermetic  and  be  It -driven  condensing 
units,  automatic  ice -maker  production. 
and  other  sections  concerned  with  the 
assembly  of  commercial  refrigeration 
equipment. 


E.F.T.C.  move 

>fFices  of  tfae  Electrical  Fair 
Council  at  Sardinia  Hse,  Sar- 
.  W.C.2.  have  been  vacated  due 
termination  of  the  lease.  Until 
notice  the  Council  is  operating 
Umble  Hse.  Kings  way,  W.C.2. 
ne  8000,  extension  162. 


Nuclear  link-up  title 

UNITED  POWER  CO.  is  the  title 
chosen  for  the  new  concern  which  is  to 
link  the  G  EC-Sim  on -Carves  nuclear- 
energy  group  with  Atomic  Power  Con- 
structions. The  intention  to  join  up  was 
reported  in  our  30  June  issue.  The  new 
concern  has  a  nominal  capital  of 
£100.000  in  £1  shares,  split  equally  be- 
tween the  two  groups.  II  has  been  formed 
with  the  object  of  designing  and  build- 
ing nuclear  power  stations  in  tfae  UK. 


5terne*s  cut  production 

BECAUSE  of  reduced  requirements  of 
certain  customers  at  home  and  abroad, 
L.  Sterne  and  Co.  Ltd.  have  cut  back 
production  in  their  hermetic  unit  division 
which  manufactures  sealed  motor  com- 
pressor units  for  refrigerator  firms. 
About  175  employees  at  the  Hilllngton 
factory  arc  being  laid  off.  Thai  division 
has  been  employing  some  1.200  men, 
with  output  running  at  over  3,000  units 
a  day.  The  latter  figure  is  being  reduced 
to  just  over  2.OO0  a  day. 


TAKEOVER    NEWS 

DELTA  METAL  CO.  LTD.  have  made 
an  offer  for  the  688,080  Ordinary  5s 
shares  of  Sperryn  and  Co.  Ltd..  manu- 
facturers of  lampholders,  etc.  They  offer 
one  Delta  5s  share  for  each  Sperryn 
share.  Delta  Metal  are  also  negotiating 
for  the  acquisition  of  G.  H.  Edwards,  a 
brassfoundry  concern. 
HONEYWELL  CONTROLS  LTD.  have 
acquired  the  share  capital  of  New  Elec- 
tronic Products  Ltd.,  whose  products  in- 
clude Che  Melrose  artificial  heart  and 
lung  machine.  NEP  will  continue  lo 
operate  separately  under  the  present 
managing  director.  Mr  Z.  F.  Kellerman. 


RGB  TRANSFORMERS 
>B  CROSS-CHANNEL 
SCHEME 

indication  of  the  size  of  the  two  rectifier 
mers  for  the  cross-Channel  d.c.  power  link 
lade  at  the  Walthamslow  works  of  Fuller 
Ltd.  may  be  gauged  from  the  photograph 
le.  taken  during  a  visit  by  CEGB  senior 

The  latter  are  standing  in  front  of  the 
ection  of  the  lank  for  one  of  the  trans- 
.  Left  to  right  are:  Messrs  P.  H.  W. 
(works  director),  J.  L.  Egginton.  F.  H.  S. 

A.  J.  Haselfool  (director  and  chief 
•),  E.  S.  Booth  and  D.  S.  Young  (sales 
).  Individual  transformer  output  is 
i  MVA.  three  phase,  50  c/s.  Each  has 
indings.  giving  no-load  ratio  of  284/83-6/ 
*ith  a  lapping  range  ±15%  controlled  by 
r  resistor  transition  on -load  tap  changer. 


Cable  Fault  Caused  Fire,  says  Jury 

AN  eleGtric  fault  in  a  cable  was  the  cause  of  the  fire  al  a  Liverpool  store  which 
caused  the  death  of  1 1  people.  There  was  insufficient  evidence  to  disclose  the  cause 
of  the  fault.  That  was  the  decision  of  the  jury  last  week,  given  in  the  form  of  a 
rider  to  a  misadventure  verdict  at  the  end  of  an  ll-day  inquest.  Another  rider 
recommended  that  ail  electrical 


1  should  be  exhaustively  tested  and 
test  certificates  produced  before  the 
circuits  were  energised.  Before  submit- 
ting these  recommendations  the  foreman 
of  the  jury  referred  to  the  electrical  in- 
stallation saying  there  was  no  evidence 
of  "recjtless  negligence"  during  installa- 


New  Stafford  H.Q. 
for  /M.E.B. 

MORE  than  £1)  million  has  been  de- 
voted to  improving  and  expanding  the 
distribution  system  in  the  Stafford  district 
by  the  Midlands  Electricity  Board  in  the 
past  12  years.  This  expenditure  includes 
the  changing  over  of  about  l,CKX>  con- 
sumers from  d.c.  to  a.c,  the  conversion  of 
the  h.v.  system  from  66  lo  II  kV  and 
the  extension  of  rural  supplies. 

Although  this  only  reflects  the  activi- 
ties of  the  MEB  throughout  its  area  and 
which  have  brought  in  their  trail  acute 
problems  of  oSice  accommodation  for 
the  staff,  in  Stafford  it  has  been  excep- 
tionally severe  with  people  working  as 
many  as  six  in  an  office. 

A  short  time  ago  a  four-acre  site  was 
purchased  from  the  Stafford  Borough 
Council  on  which  has  now  been  erected 
a  new  depot,  headquarters  and  offices. 
The  building  also  incorporates 
garage  for  the  maintenance 
Boards's  800  vehicles. 


I  zonal 


Rail  Modernisation  Costs 

WHEN  we  published  a  summary  of 
the  Rail  modernisation  report  of  the 
House  of  Commons  Select  Conunittee 
on  Nationalised  Industries  (28  luly),  the 
evidence  on  which  the  committee  had 
based  its  findings  was  not  publicly  avail- 
able. A  full  transcript  has  now  been 
pubLshed  by  HMSO.  The  report  dealt 
with  costs,  potential  return  on  invest- 
ment, and  staff  recruitment  questions. 


During  the  inquest  there  has  been  a 
clash  of  expert  opinion  on  several  ques- 
tions of  electrical  engineering.  One  was 
whether  the  fire  could  have  started  in 
the  cable,  another  on  the  current  at 
which  the  fuse  protecting  the  cable  had 
blown.  Summing  up,  the  Coroner  had 
told  the  jury  that  they  had  a  statutory 
duty  not  to  frame  their  verdict  in  such 
a  way  that  civil  liability  was  determined. 
The  Coroner  ret;alled  that  when  the  fire 
was  extinguished  and  the  fire  brigade 
inspected  the  building,  they  came  to  the 
conclusion  the  electrical  fault  had  started 
the  fire  and  got  in  touch  with  Mr  D.  A. 
Picken,  the  local  inspector  of  factories. 
Later,  Mr  Picken  was  asked  to  help  on 
the  electrical  side  by  the  Coroner  and 
"had  a  very  difficult  task."  Mr  Picken 
had  described  tests  which  decided  that 
parting  of  a  cable  core  had  caused  arcing 
which  provided  intense  heal  to  set  alight 
nearby  inflammable  material.  Other  en- 
gineers disagreed  about  this  possibility, 
but,  as  stated  above,  the  jury  felt  the 
matter  had  been  decided,  although  they 
did  not  suggest  what  was  the  cause  of 
the  cable  fault.  The  Coroner  considered 
that  evidence  bad  largely  disposed  of 
the  possibility  that  a  cigarette  end  had 
caused  the  fire  to  start. 

A  transcript  of  tbc  evidence  at  the 
inquest  has  been  sent  to  the  Home 
Office,  who  asked  for  a  full  investigation 
at  the  inquest  so  that  a  separate  inquiry 
would  not  be  necessary. 
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South  Shields 

Alternative  route  propoaed 

AN  alternative  route  for  the  proposed 
275  kV  line  in  the  South  Shields  tin 
has  been  suggested  by  the  CEGB.  Tbc 
South  Shields  Town  Improvement  Com- 
mittee has  recommended  the  TC  lo 
adhere  to  its  objections  to  the  scbemt 
on  the  grounds  that  the  line  should  be 
underground  in  built-up  and  rcsideniiaJ 
areas.  The  latter  proposal  was  desaibed 
at  the  public  inquiry  three  months  ago 
by  the  Board's  spokesman  as  imprac- 
ticable because  it  would  cost  £l.I6TJ)O0. 

The  route  is  part  of  a  50-mile  line 
to  run  from  Blyth  to  Lockenby,  in 
North  Yorkshire. 

The  Board  have  now  suggested  a  route 
crossing  the  Bede  Trading  Estate  and 
Newcastle  Rd  and  following  the  railway 
via  Whiteleas  to  the  borough  bounduy. 


UKAEA  drop  Icse 

ABANDONMENT  of  plans  to  buiM  i 
large  experimental  machine  to  iavestigite 
controlled  thenno -nuclear  power  wm 
announced  last  week  by  the  UKAEA. 
Sir  William  Penny,  member  of  Hk 
Authority  for  Scientific  Research,  ssid 
that  the  cost  of  the  machine  had  risa 
from  the  provisional  estimate  of  Hi  niil- 
lion  to  £3  million — but  this  was  not  the 
prime  reason  for  its  abandonment  To 
go  on  with  the  plan  would  have  meaal 
having  more  scientists  and  engiiuen 
engaged  in  it  than  was  thought  justiSed 
with  the  present  manpower  situatioo- 
Instead,  the  Authority  plan  a  niunber  » 
smaller  experiments  to  investigate  con- 
trolled tbcrmo-nuclear  physics. 


MOBILE  RADIO  FREQUENCIES 


AN  early  move  to  25  kc/s  channel 
spacing  for  land-mobile  radio  communi- 
cation in  the  VHP  high  band  is  made 
by  the  Mobile  Radio  Committee  of  the 
Post  Office  in  their  fourth  special  report, 
published  last  week.  The  recommenda- 
tion directly  affects  electricity  boards 
I  operating  VHF  radio;  Mr  G,  F,  Peirson 


(Midlands  EB)  represents  them  i 


At    the    Shell- 

Mex     and     BP 

-'_    new     Roysion 

ff    depot,     oil     is 

pumped     direct 

I     from    rail    cars 

_^    to  storage  tanks 

for   distribution 

lo  road  wagons. 

Englisli  Electric 

FLP     motors — ■ 

}2  IS  h.p.,  two 

21  h.p.  and  two 

Si    h.p.  —  drive 

16  road   wagon 

pumping  sets 


Ibe 


The  report  says  that  the  high  taS^ 
(165-173-05  Mc/s)  contains  7,800  b»»* 
and  mobile  stations  and  that  the  tol^ 
number  of  land-mobile  stations  hs* 
doubled  every  three  years  over  the  lai' 
12  years.  The  present  situation  is  that 
changeover  from  the  original  100  kc/i 
channelling  to  50  kc/s  channelling  is  in 
progress.  The  committee  recommend  that 
from  1  Jan.,  1961,  AM  equipment  for 
all  new  services  and  new  equipments  for 
existing  service  should  conform  to  a 
25  kc/s  specification;  such  equipment  ii 
readily  obtainable  and  costs  little  moie 
than  50  kc/s  equipment.  FM  equipment 
from  that  dale  should  also  coi^omi  to 
the  25  kc/s  specification,  but  present 
users  of  FM  should  be  allowed  to  fit 
50  kc/s  equipment  until  I  Jan.,  1966. 
All  100  kc/s  equipment  should  be  re- 
placed by  25  kc/s  equipment  not  later 
than  I  Jan.,  1962,  and  all  50  kc/s  equip- 
ment replaced  by  1  Jan.,  1966. 

The  report  includes  recommendations 
for  allocation  of  individual  2S  kc/s 
channels  to  various  types  of  users.  Six 
channels  for  mobile  stations  and  two 
for  base  stations  are  allocated  to  fuel 
and  power  industries, 
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B.S.rB  Hemel 
Hempstead  H.Q. 
opened 


HliK    CemmiHJanar.    Mr 

G.  IqiMtMt  Th*  kCHKT,  iww  Un 
jatn  aM,  apprsvH  Iridth  •l*ctri> 
cal  •qulpnxnt  dMtliMd  far  Canada. 
Our  pictura  iIhiw*  Mr  H.  A.  R. 
aianay,  B^l.  dlraetsr,  Mt.  pra- 
■aniini  an  inMrltMd  tllytr  nivar  Ba 
Mr  D.  Manwall  Bulat  wha,  In  IfSt, 
lad  tlw  Brltidl  mtMlan  to  Canada 
which  naiatlatad  tha  aattinf  up  of 
tba  lelnt  apareval*  ■aancy.  and 
who  wiu  until  racandr  chairntan 
ef  tha  B.S.I.  CsmmlRH  iw  Ouiadian 


Minister  criticised  on  Council  Appointment 


THE  decKJoD  of  the  Miniiter  of  Power 
to  appoint  Sir  Raymond  Streat  as 
chairman  of  the  North  Westera  Elec- 
tricity Consultative  Council  was  strongly 
criticisfd  by  members  of  the  Couacil  at 


India  bans  some 
electrical  goods 

ELECTRICAL  goods  are  among  im- 
ports recently  banned  by  the  fndian 
Government  for  the  next  six  months. 
They  include  house  service  meters,  street 
lighting  fittings  and  floodlights.  The  ban 
has  been  imposed  to  alleviate  the  drain 
on  India's  foreign  exchange  reserves  and 
to  stimulate  utilisation  of  the  country's 
own  industrial  resources.  Also  restricted 
are  imports  of  wrought  copper,  brass 
and  broDze. 


its  meeting  last  Friday.  A  motion  was 
carried  expressing  concern  that  the 
Minister  had  gone  outside  the  144  mem- 
bers of  the  Council  and  its  nine  district 
committees  in  making  the  appointment. 
Members  of  the  Council  emphasised 
that  their  criticisms  were  on  the  question 
of  principle  and  not  directed  at  Sir 
Raymond  personally.  (Sir  Raymond  re- 
tired in  1957  from  the  chairmanship  of 
the  Cotton  Board,  which  he  had  held 
for  17  years,  and  has  since  accepted 
several  business  appointments.) 

The  Council  also  approved  a  motion 
expressing  extreme  disappointment  that 
the  Minister  had  not  reconsidered  his 
decision  not  to  reappoint  Mr  F.  Kenyon, 
who  is  73.  and  has  been  chairman  for 
the  past  eight  years. 

Mr  Kenyon  expressed  disappoinlmeni 
that  members  had  not  been  considered. 


Linear  Lighting  on  Great  North  Road 


THE  first  full  scale  installation  of  the 
new  Mazda  linear  sodium  lamps  on  a 
main  highway  in  the  North  of  England 
has  just  been  completed.  The  site  is  a 
2,000-yd  section  of  dual  carriageway  on 
the  Great  North  Road  three  miles  north 
of  Newcaslle-on-Tyne,  which  is  known 
locally  as  the  "death  mile"  on  account 
of  the  number  of  accidents  which  have 
occurred  since  the  road  was  converted 
to  dual  carriageway  and  derestricted. 

The  installation  comprises  43  Mazda 
"Amberline"  lanterns  mounted  on  35  ft 
Stewart  and  Lloyd  steel  columns  set  back 
IS  in.  from  the  kerb  on  the  nearside  of 
each  carriageway  and  in  the  central 
reservation.  The  maximum  spacing  be- 
tween columns  is  170  ft  with  closer 
spacing  at  junctions  and  bends.  Particular 
care  has  been  taken  in  siting  lanterns  at 
intersections. 

The  lamp  housings  have  been  specially 
designed  to  accommodate  the  new  lamp 
and  present  a  pleasing  daylight  appear- 
ance. They  are  also  economic  in  main- 
tenance.  The  200  W  linear  sodium  lamp 
is,  of  course,  the  Srst  lamp  to  achieve 
an  efRciency  of  100  lumens/W. 

By  its  use  in  main  road  lighting,  the 
overall  illumination  is  doubled  at  only 
38%   increase  in  cost,  using  the  usual 


standard  lamp  columns  and  spadngs. 
Installation  was  completed  in  the 
remarkably  short  time  of  six  weeks.  The 
design  was  the  work  of  the  Castle  Ward 
Rural  District  Council  (surveyor  and 
engineer,  Mr  G.  E.  Dimmack.  m.i.mlin.e.) 
who  were  acting  on  behalf  of  the  North 
Gosforth  Parish  Council.  AEI  Lamp  and 
Lighting  Ltd.  were  the  main  contractors 
and  Abacus  Engineering  Co.  Ltd.  were 
responsible  for 


Sabstations  are  a 
»lem 


problei 


TOLD  that  another  250  substations 
would  be  needed  in  Cardiff  to  meet  the 
city's  future  power  demands,  members 
of  the  City  Parks  Committee  suggested 
that  any  new  substations  should  be  in- 
stalled underground.  They  had  criticised 
the  substation  constructed  by  the  South 
Wales  Electricity  Board  at  Robinson 
Sq.  SplotI,  which  was  described  as  a 
monstrosity.  "It  has  four  walls  and  an 
iron  door  and  no  other  part  of  the  city 
would   stand   for   it,"   one  member  de- 

The  Committee  agreed  to  the  sugges- 
tion of  the  South  Wales  ElecOricity 
Board  that  the  substation  should  be 
roofed  without  the  overhanging  canopy 
originally  suggested  to  avoid  danger  to 
children,  but  at  the  same  time  expressed 
displeasure  about  the  building. 


CP.O's  for  Ho/me 
PJerrepont 

COMPLAINTS  that  the  CECB  had 
applied  for  compulsory  purchase  orders 
for  land  at  Holme  Pierrepont  long 
before  the  public  inquiry  into  the  pro- 
posab  of  the  erection  of  a  power  station 
there  were  made  at  the  Bingham  RDC 
meeting.  (The  public  inquiry  is  to  be 
held  at  RadcliSe  on  22  Nov.)  At  the  last 
Council  meeting  the  CEGB.  in  a  letter, 
explained  that  this  move  was  considered 
a  time  saver  so  that  the  people  affected 
by  the  purchase  orders,  should  planning 
permission  be  granted,  could  make  their 
objections  at  the  inquiry.  But  roembeis 
of  the  Council  accused  the  CEGB  of 
"jumping  the  gun,"  contending  that  it 
made  a  farce  of  the  inquiry. 


Scottish  peoiion  fund  wound  iq) 

THE  Scotesco  Pension  Fund  of  the 
former  Scottish  Electrical  Power  Co.  is 
to  be  wound  up.  A  Statutory  Instrument 
published  last  week  provides  for  the 
transfer  of  all  assets  and  outstanding 
liabilities  to  the  superannuation  com- 
mittees of  the  two  Scottish  Boards. 
Hitherto,  this  fund  has  been  administered 
by  the  North  Scotland  HEB  in  associa- 
tion with  the  South  Scotland  EB. 


Increased  de- 
mand for  BICC 
"Panelec"  floor- 
warming  s  ys- 
temi  has  neces- 
sitated the  com- 
pany's Fanelec 
Healing  Divi- 
sion seeking 
fresh   accom- 


staff  needed 
The  new  oSkei 
shown  here  ai 
83  -  86  Sadror 
Hill,  E.C.I.  wen 
officially  aliened  iL 
on  28  Sept.       ^'. 
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Unions  Move  On  Unofficial 

Activity 

THE  possibility  of  constitutional  changes 
in  the  structure  of  the  union  side  of 
the  NJIC  for  the  electricity  supply 
industry  which  would  provide  for 
greater  co-operation  between  the  union 
negotiators  and  the  rank  and  file  was 
one  of  the  main  subjects  discussed  at 
last  week's  meeting  of  the  union  chiefs, 
we  imderstand. 

The  activities  of  the  unoflScial  shop 
stey^ards*  movement  which,  in  effect,  has 
been  undermining  the  authority  of  the 
union  officials,  has  been  causing  con- 
cern to  those  officials  who  have  no  wish 
to  see  the  formation  of  a  "splinter 
group." 


More  "Silver^'  Trains  for 
London  Transport 

ORDERS  worth  over  £4  million  for  619 
further  1959  Tube  stock  cars  to  complete 
the  rolling  stock  renewal  programme  for 
the  Central  and  Piccadilly  lines  have 
been  placed  by  London  Transport  These 
orders  are  for  car  bodies  and  bogies  only 
— ^much  of  the  associated  motors,  trac- 
tion control  equipment,  etc.,  for  the  cars 
has  been  on  order  since  1959,  but  further 
orders  remain  to  be  placed. 

Of  the  619  cars  in  the  present  order, 
450  are  to  be  built  by  the  Birmingham 
Railway  Carriage  and  Wagon  Co.  (338 
driving  motor  cars  and  112  non-driving 
cars)  and  169  (alt-trailer  cars)  by  the 
Derby  works  of  British  Railways,  Lon- 
don Midland  Region. 


Soviet  Welding  Tour  Ending 

THE  Soviet  Welding  Delegation  led  by 
Dr  B.  E.  Paton  which  has  been  touring 
British  works  since  16  Sept.  is  returning 
to  Moscow  next  Saturday.  This  has  been 
a  reciprocal  visit  to  that  by  a  British 
Delegation  to  the  USSR  last  June.  At  a 
meeting  in  the  BEAMA  offices,  London, 
recently,  the  two  delegations  met  to 
exchange  views. 


OF  THE  WEEK 

"//  is  very  easy  for  television  to  be 
audible  wallpaper."  .  .  .  Mr  L.  Ml  all, 
BBC  TV  Talks  Department,  speaking  to 
the  Batti-Wallahs'  Society. 

"We  are  not  satisfied  with  the  voltages 
some  consumers  are  getting  nor  with 
the  reliability  of  their  supply.'*  .  .  .  Mr 
A.  N.  Irens,  chairman.  South  Western 
Electricity  Board,  speaking  on  the  Board's 
report. 

'*The  regulations  which  are  statutory 
in  factories  are  very  conservative  indeed, 
and  the  standard  of  lighting  which  results 
from  strict  adherence  to  the  minimum 
permissible  values  is  not  good  lighting 
by  modern  standards."  .  .  .  R.  G. 
HoPKiNSON, .  head  of  the  DSIR  Lighting 
Section,  at  the  Conference  on  Ergo- 
nomics. 
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Figtires  quoted  are  the  official  pricea  ruling  on  Tueatk^,  October  4 

£per 

Weekly 
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Weekly 
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COPPER,    standard    class    A 

ZINC,  virgin,  min.  98%   purity 

(settlement) 

226| 

--% 

leash)          ...        ...        ... 

„      (3  months)...        ...        ... 

RUBBER,  ^nr  lb 

87* 
87} 

-Hi 

„              (3  months)  ...        ... 

228} 

-n* 

LEAD,  refined  pig.  99*97%  purity 

No.  i,  RSS.  spot           

29d 

-. 

(cash)       ...        ...        ... 

681 

— i 

ci.f.  basis,  ports.  Dec 
ARMOURING  ^ 

28id 

-2id 

,1      (3  months)  ...        ... 

70 

+  1 

TIN,  refined,  min.  99*75%  purity 

Galv.  Steel  Wire  (0-104  in.)    ... 

It* 

— 

(settlement)        

802 

-3 

Mild  Steel  Tape  (0*04  x  li  in.) 

— 

„      (3  months)  ...        ...        ... 

798^ 

-3i 

NICKEL  (home) 

MERCURY  (76  lb  flask) 

600 

>. 

ALUMINIUM,  ingots  99.99*5%    ... 

186 

70 

+  1 

„            wire  bars  (4x4x54*) 

^ 

— 

AMERICAN  PRICES: 

BRASS  Strip  63/37 

-6* 

Copper,  electrolytic  (per  lb) ... 
Lead.  (New  York)        

31c 

-2c 

SILVER  (Troy  oz) 

79id 

12c 

™~ 

*  Tapt  Price,  now  an  dverof  e,  includes  varnishing 


Market  for  Cookers  in  W.  Germany 


A  LARGE  potential  market  for  electric 
cookers  exists  in  W.  Germany.  According 
to  a  report  made  by  the  British  Embassy 
in  Bonn,  only  one  in  every  three  Ger- 
man households  has  an  electric  cooker. 
Although  in  Germany  electric  cooking  is 
more  expensive  than  by  gas,  it  is  widely 
recognised  as  being  cleaner  and  safer. 
Demand,  on  the  whole,  has  been  for 
smaller  cookers  having  hotplates  only, 
but  there  is  a  growing  trend  towards 
larger  "luxury"  models  as  known  in  this 
country,  incorporating  oven,  grill  and 
quick-heating  plates  together  with  refine- 
ments such  as  oven  light  and  automatic 
timing.  Foreign  firms  wishing  to  sell  in 
the  Republic  would,  however,  be  com- 
peting with  about  26  indigenous  firms. 
To  enter  the  market  it  would  be  neces- 
sary to  set  up  a  selling  organisation  in 


Trade  in  August 

FOR  the  first  time  since  March,  1958, 
the  hire-purchase  debt  fell  in  August — 
from  £971  million  to  £970  million.  The 
amount  owed  directly  to  household 
goods  shops  dropped  £4  million  to  £328 
million.  But  the  Board  of  Trade  states 
that  retail  sales  generally  were  fairly 
well  maintained  in  August,  the  index  of 
the  total  value  of  sales  (seasonally 
adjusted)  being  110  for  the  month,  as 
against  112  for  July.  For  independent 
radio  and  electrical  shops  the  index  was 
down  6%,  and  for  department  stores  3% 
down. 


Batti-Wallahs'  Luncheon 

SPEAKER  at  last  week's  monthly  lun- 
cheon of  the  Batti-Wallahs'  Society  in 
London  was  Mr  L.  Miall,  of  the  BBC 
Television  Talks  Department.  He  dealt 
wittily  with  the  policy  of  BBC  TV  in 
the  "serious"  programme  field,  saying 
that  the  Corporation  had  kept  up  the 
level  of  about  one-third  serious  material 
during  peak  viewing  hours.  He  also  paid 
tribute  to  the  help  advances  in  electrical 
and  electronic  engineering  had  given  the 
programme  organisers  by  making  pos- 
sible compulsive  up-to-the-minute  re- 
porting. The  next  luncheon  of  the 
Society  is  to  be  held  on  27  Oct. 


the  country  backed  by  extensive  adver- 
tising. But  to  keep  a  foothold  in  this 
market,  the  report  emphasises,  manu- 
facturers concerned  must  be  alive  to  new 
ideas,  pay  strict  attention  to  design  and 
up-to-the-minute  appearance  of  their  pro- 
ducts while  at  the  same  time  keeping 
prices  competitive. 


Order  from  Uganda 

BELLISS  AND  MORCOM  LTD.  have 
won  a  contract  for  a  3,000  kW  back- 
pressure turbo-alternator  set  for  a  sugar 
refinery  in  Uganda.  As  main  contractors, 
that  firm  is  responsible  for  all  the  power 
generation  equipment  which  includes  the 
alternator  exciter  and  main  step-up 
transformer  to  be  supplied  by  the 
General  Electric  Co.  In  the  face  of  heavy 
competition,  price,  efficiency,  quick 
delivery  and  past  performance  secured 
the  order. 


E.I.B.A.  Golf 

AT  the  annual  Electrical  Industries* 
National  Golf  Championships  at  Bir- 
mingham last  week,  Mr  B.  Rolfe  woo 
the  Sir  Montague  Hughman  trophy  and 
the  J.  Y.  Fletcher  cup.  Runner-up  was 
Mr  W.  M.  Hawksworth  who  received 
the  J.  L.  Wilson  cup.  Winners  of  the 
Sir  Felix  Pole  Foursome  trophies  were 
Messrs  H.  Fletcher  and  F.  C.  Lucas, 
runners-up  being  A.  S.  Lee  and  L. 
Bowen.  At  Sutton  Coldfield  the  EWF 
Visitors'  trophy  was  won  by  Mr  B.  R. 
Fletcher,  with  W.  G.  Ellson  runner-up. 
The  Veterans'  trophy  was  won  by  Mr 
L.  H.  Welch,  runner-up  being  Mr  G.  F. 
Sills. 


News  in  Brief 

The  whole  of  the  borough  of  Barnes 
has  now  been  changed  over  to  a.c. 

Portishead  Council  are  planning  a  new 
swimming  pool  with  electric  heating. 

With  the  completion  of  ,new  street 
lighting  in  4i  miles  of  roads,  Willesden 
Town  Council  have  approved  a  £24,000 
contract  for  another  lighting  scheme  in- 
volving Neasden  La  and  Dudden  Hill  La. 

Ekco-Ensign  Electric  Ltd.  recently  held 
their  annual  sates  conference  at  the 
Abbey  Hotel,  Malvern. 
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Company  Activities 


THE  eleclrical  industry  came  into  the 
limelight  with  a  vengeance  last  week. 
Overshadowing  all  other  Stock  Exchange 
business  was  the  news  that  the  General 
Electric  Co.  and  the  English  Electric  Co. 
were  to  "explore  immediately"  the  possi- 
bility of  a  merger.  The  companies  have 
in  mind  the  formation  of  a  holding  com- 
pany and  if  the  scheme  comes  to  fruition 
the  new  group  would  have  net  assets  of 
£177  million  and  employ  154,000  people. 
As  such  it  would  be  even  larger  than 
Lord  Chandos'  Associated  Electrical 
Industries,  which  has  £l66m  net  assets. 

The  shares  of  GEC  have  been  an 
active  market  lately  on  rumours  that  a 
tie-up  with  another  big  group  was  in 
(he  offing.  But  the  other  company  most 
frequently  mentioned  in  this  connection 
was  Sir  Joseph  Lockwood's  Electric  and 
Musical  Industries.  The  appearance  of 
English  Electric  in  the  field  was  some- 
thing of  a  surprise,  but  it  seems  well 
suited  to  team  up  with  GEC.  Sugges- 
tions that  English  Electric  might  take 
over  all  "heavy"  business  with  GEC 
absorbing  the  rest  have  been  denied. 
This  is  not  surprising.  GEC  has  substan- 
tial interests  in  the  nuclear  power  field 
which  would  no  doubt  prove  difficult  to 
imravel.  It  would  also  clearly  be  to  the 
advantage  of  any  new  organisation  to 
retain  the  goodwill  atlaching  to  the 
English  Electric  and  General  Electric 
names.  A  spokesman  for  GEC  has  said 
that  the  greatest  scope  for  the  new  giant 
would  be  in  domestic  appliances  and 
electronics,  and  the  long-term  effects  of 
the  plan  on  other  producers  could  be 
far-reaching.  The  terms  of  a  merger  are 
not  likely  to  be  known  for  several 
months. 

In  all  the  excitement  the  acquisition  of 
Ardenie  and  Ardenie  Acoustic  Labora- 
tories by  EMI  went  almost  unnoticed. 
But  it  is  an  important  landmark  all  the 
same  and  will  give  EMI  control  of  a 


thriving  business  manufacturing  hearing 
aids  and  miniature  electronic  com- 
ponents. By  all  accounts  it  is  the  latter 
which  interest  EMI  most  and  Sir  Joseph 
Lockwood's  money  bags  are  likely  to 
be  used  to  develop  this  side  to  serve  the 
group's  computers  and  missiles.  For  all 
this  EMI  paid  about  £610,000  which  is 
regarded  as  cheap  and  a  better  bargain 
than  the  recently  acquired  Morphy- 
Ricbards  business. 

Even  that  was  not  the  end  of  last 
week's  take-over  news.  Pye,  which  Swal- 
lowed up  the  Telephone  Manufacturing 
Company  a  few  weeks  back,  announced 
a  private  placing  of  £3  million  6^  % 
debenture  stock  1980-85  at  par.  It  came 
as  no  surprise.  Pye  chairman,  Mr  C.  O. 
Stanley,  had  previously  staled  that  he 
was  not  in  favour  of  a  rights  issue  to 
finance  the  completion  of  the  Telephone 
deal.  Financially  it  was  sound  policy,  for 
good  class  debentures  with  a  high  run- 
ning yield  have  been  in  demand  in  the 
market.  One  of  the  features  of  dealings 
last  week  was  a  genuine  investment  de- 
mand for  gilt-edged  issues  with  War 
Loan  3i%  especially  favoured.  American 
buying  has  been  largely  responsible  for 
this  show  of  strength.  Interest  rates  in 
the  United  States  are  now  so  low  that 
short-term  funds  are  even  being  attracted 
by  British  Government  stock  as  well  as 
normal  holdings  of  Treasury  Bills. 

Another  talking  point  in  the  City  has 
been  the  increase  in  prices  foreseen  by 
the  chairman  of  the  Electricity  Council — 
a  step  which  has  almost  been  forced  on 
the  industry  by  more  expensive  coal  and 
higher  wages.  The  increase  in  coal  prices 
is  expected  to  have  a  purely  marginal 
effect  on  fuel  usage  and  by  1965  con- 
sumption of  coal  should  be  8-10  million 
tons  higher.  Demand  for  electricity  is 
expected  to  rise  about  45%  in  the 
next  live  years.— from  our  City  Corres- 
pondent. 


Ada  (HaUfax)  UdL 

Philips  Electrical  Industries  say  they 
have  received  acceptances  or  such  intima- 
tion in  respect  of  approximately  70%  of 
the  Ordinary  capital  of  Ada  for  which 
tbey  offered  3s  9d  a  share  (which  we 
reported  on  8  Sept.)  and  the  offer  is 
now  unconditional.  Meanwhile,  dissatis- 
fied shareholders  claiming  the  support  of 
holders  of  \i  million  of  the  11  million 
Is  shares  want  an  extraordinary  general 
meeting,  and  are  considering  an  applica- 
tion to  the  Board  of  Trade  for  the 
aopointment  of  an  inspector  to  investi- 
gate the  company's  affairs.  It  is  also  re- 
vealed that  Lon^ord  Electric  Co.  at  one 
time  considered  making  a  bid  for  Ada. 

Bell's  Aibestoi  and  Ei^.  (Holding) 

It  is  proposed  to  raise  approximately 
£1  million  in  a  rights  issue  to  repay 
bank  overdrafts  and  provide  additional 


group  finance.  Price  of  the  issue  is  to 
be  announced  later.  Thes;  new  shares 
will  not  participate  in  the  7i%  interim. 
On  the  information  at  present  available 
lo  them,  the  directors  anticipate  that 
profits  for  the  current  year  will  exceed 
Ihos:  tor  1959. 

Butnis  CorabustiiHi  Ltd. 

There  is  no  dividend  on  the  Ordmary 
for  the  year  ended  30  April  last. 
Operations  for  the  p;riod  resulted  in  a 
group  trading  loss  of  £3,025  after  writing 
back  unrequired  provisions  in  respect  of 
coniraels  now  completed  and  after 
adjusting  for  unrequired  provisions  for 
deferred  repairs  by  a  subsidiary.  In  the 
previous  year  there  was  a  profit  of 
£23,671. 

George  Cohen  600  Group 

Terms  of  the  proposed  rights  issue  will 


be  announced  in  November,  if  market 
conditions  are  suitable,  Mr  C.  M,  Cohen, 
chairman,  told  shareholders  at  the 
annual  meeting  last  week.  He  gave  an 
assurance  that  if,  at  some  future  date, 
it  is  proposed  lo  issue  all  or  part  of 
the  remaining  £1,625,000  of  Ordinary 
capital  in  circumstances  which  would 
result  in  a  radical  change  either  in  the 
control  of  the  company  or  the  nature 
of  its  business,  the  matter  will  first  be 
referred   to  the  stockholders. 

Hol4^liane  Ltd. 

With  profit  for  the  year  ended  30  June 
last  increasing  slightly  to  £105,777 
(£97.139).  final  dividend  is  raised  4% 
to   24%,  making  the   total  distribution 

30%  (2fi%). 

K.G.  (Holdings) 

The  chairman,  Mr  P.  R.  V.  Wheeler, 
expects  the  results  for  the  year  to 
31  March  next  to  show  an  improvement 
over  those  for  1959-60.  The  subsidiary, 
F.  H.  Wheeler  and  Co.,  in  particular, 
has  a  very  considerable  increase  in  work 
in  progress. 
F.  McNeiU  and  Co.  Ltd. 

This  concern's  two  cable  companies — 
General  Cable  Manufacturing  Co.  and 
Britannic  Cables  Ltd. — incurred  an 
appreciable  loss  in  the  six  months  ended 
March  last,  and  the  latest  available 
figures  disclose  that  a  furiher  loss  was 
sustained  in  the  following  three  months, 
the  directors  report.  Mr  C.  W.  R.  Pantlin, 
the  chairman,  states  that  it  was  not  pos- 
sible that  there  would  be  any  improve- 
ment until  October.  If  the  expectations 
of  the  board  are  fulfilled,  the  results  of 
the  cable  group  for  the  year  ending 
September,  1961,  should  indicate  that, 
provided  no  special  circumstances  inter- 
vened, they  will  have  weathered  the 
storm  and  returned  to  a  profit-earning 
basis. 

Radio  and  Tdevirion  Trast 

Order  books  are  at  a  satisfactory  level 
and  the  main  difficulty  is  to  obtain 
sufficient  personnel,  the  directors  report. 
In  particular,  the  development  depart- 
ments are  being  strengthened.  EarUer 
this  year,  the  company  acquired  the 
capital  of  British  Communications 
Corpn.  Ltd.  and  the  full  accounts  shows 
£121.003.  out  of  a  total  of  current  liabili- 
ties of  £331.213.  as  being  due  to  former 
holders  of  BCC. 

Scottitdi  Cables  (Sooth  Africa)  Ltd. 

The  trading  profit  for  the  year 
lo  3D  June  last  is  £183.903  {£134224) 
and  the  dividend  is  121%  <tO%). 

Dividends  Declared 

Drayton  Regulator  and  Instrument  Co. 
Interim  71%  {same). 

Ericsson  Telephones.  Interim  4%  tax 
free  (same). 

Muirhead  and  Co.  Interim  2i%, 

Superheater  Co.  Interim  4id  per  share 


e). 


Telephone  and  General  Trust.  Interim 
5%  (against  equivalent  of  41%). 

Sturievani  Engineering  Co.  Interim  3% 
tax  free  (same). 
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Contracts  Open  at  Home 


Dates   given   are   the   final  for   receipt   of 
tenders  unless  otherwise  stated, 

6  Oct — ^Belfast  CC.  Lift  installations  in 
proposed  College  of  Art. — See  22  Sept.  issue. 
6  Oct--CanUff  CC  ErecUon  of  1,260  Class 
"B"  cpncrete  columns  and  complete  instal- 
lation of  80  W  mercury  lanterns/gear,  on 
fixed-price  basis,  contract  6. — See  22  Sept. 
issue. 

6  Oct— Oswaldtwisde  U.D.C  Renewal  of 
electrical  installations  in  22  houses.  Central 
Ave.  Surveyor,  Town  Hall,  Union  Rd. 

7  Oct — ^Dun  Laoghaire.  Supply  and  erection 
of  two  3i-ton  cranes.— See  15  Sept.  issue. 

7  Oct — ^Dklcy  U.D.C  Supply,  erecdon  and 
putting  into  service  of  3,100  yd  of  400  W 
colour-corrected  mercury  m.v.  lighting  on 
steel  colunms  complete  with  control  gear, 
fuses  and  brackets  for  A65  lighting. — See 
15  Sept.  issue. 

7  Oct— N.I.  Hoosiiig  Trust  Electrical  instal- 
lations in  (a)  61  dwellings  at  Ballyclare 
No.  2;  and  (b)  64  dwellings  and  one  shop 
at  Whitehead  No.  3.— See  29  Sept.  issue. 

7  Oct— Southport  B.C  Electrical  installa- 
tion at  Floral  Hall.— See  1  Sept.  issue. 

8  Oct^— Oiiltoii  P.O.  Supply  of  21  sodium 
vapour  and  ten  tungsten  famps/brackets/gear 
for  trunk  road  lighting. — See  15  Sept.  issue. 
8  Oct«— East  Kcflteven  R J>.C  Provision  of 
additional  power  and  lighting  points  in- 
cluded m  modernisation  of  (1)  72  houses 
at  Ruskington  and  Anwick;  (2)  79  houses 
at  Ashby  and  Blankney  Fen'  (3)  66  houses 
Gt  Hale  and  Heckington;  (4)  72  houses  at 
Aunsby,  Burton  and  Pedwardine;  (5)  75 
houses  at  Billinghay  and  N.  Kyme;  and 
(6)  28  houses  at  Cranwell,  Leasingham  and 
Wilsford.--See  29  Sept.  issue. 

8  Oct — ^EUomcre  Port  B.C  Provision  and 
erection  of  34  Group  "A"  concrete  columns/ 
lamps  complete,  contract  No.  298,  for  A4l 
Chester/Birkenhead  Trunk  Rd.  Borough 
Enjtineer  and  Surveyor,  Queen  St. 
8  Oct«— Hasttngden  B.C  Rewiring  of  power 
circuits  in  44  houses.  Free  La,  Helmshore, 
and  Cedar  Ave,  HasUngden. — See  15  Sept. 
issue. 

8  Oct— nUcy  U  J>.C  Rewiring  of  28  houses 
at  Menston. — See  22  Sept  issue. 
8  Oct— North  Witchford  R J>.C  Contract  2. 
Supply  and  erection  of  duplicate  100  g.p.m. 
sludge  pumps.  Contract  3.  Supply  and  erec- 
tion of  duplicate  20  g.p.m.  and  duplicate 
100  g.p.m.  ejectors,  all  complete  with  m9tors, 
starters  and  accessories. — See  15  Sept.  issue. 
10  Oct — ^Aimagb  CC  Electrical  installation 
in  Keady  County  Secondary  Intermediate 
School. — See  15  Sept.  issue. 
10  Oct— Bdfait  (1)  Electrical  installation 
in  proposed  pavilion  at  Ballywonard,  Glen- 

formley,  for  Board  of  Governors  of  Belfast 
Loyal  Academy.  Details  from  architect: 
A.  Dorman,  8  Elmwood  Ave,  Belfast. 
10  Oct — Bilrtol  CC  Supply  and  erection 
of  dual  fuel  sludge  gas/diesel  engine  alter- 
nators, 750  b.h.p./525  kW  at  3-3  kV  3-ph., 
together  with  associated  waste  heat  recovery 
plant,  switchboards,  switchgear,  transformers 
and  cables. — Advertised  22  Sept.  issue. 

10  Oct — Bury  CB.  Electrical  installation  in 
public  Ubrary.--Sce  29  Sept.  issue. 

10  Oct. — Camberwell  B.C  Provision  of 
Group  "A"  200  W  sodium  lighting  on  steel 
columns  in  place  of  existing  lighting:  A221, 
six  140  units  (112  new,  28  retained);  A2208, 
12  units  (nine  new,  three  retained).  Replace- 
ment on  existing  columns:  A2,  70  units; 
A202,  108  units;  A215,  98  umts.— See  22 
Sept.  issue. 

10  Oct — Cboriey  B.C.  Installation  of  land- 
ing lighting  in  51  dwellings.  Borough 
Engineer,  Town  Hall.  Deposit  £1  Is. 

10     Oct— Merton     and     Morden     U.D.C 

Supply    and    erection    of    80    Class    '*A*' 


mercury  vapour  and  sodium  lanterns/gear/ 
wiring  units  on  25  ft  concrete  columns 
along  Wandle  Rd,  Green  La  and  Middleton 
Rd.— See  29  Sept.  issue. 

10  Oct— Thonwy  P.C  Erection  of  19  Group 
"A"  steel  columns  and  140  W  sodium 
lanterns/equipment.— <See  22  Sept.  issue. 

11  Oct— Bilston  B.C.  Installation  of  Ught- 
ing  and  power  points  in  40  pre-war  houses. 
Housing  Director,  Municipal  Bldgs,  Hall  St. 
Deposit  £2  2s. 

12  Oct— Aydiffe  D.C  Supply  of  (List  5) 
electrical  goods  for  erection  of  132  houses. 
— See  29  Sept.  issue. 

12  Oct— Peterborough  T.C  Lighting  and 
power  installations  in  98  dwellings  on  Blue- 
bell estate. — ^See  29  Sept.  issue. 

13  Oct— Northwkh  R.D.C  Supply  and 
erection  of  206  Group  "B**  15  ft  concrete 
columns,  290  lanterns/control  gear  and  re- 
siting  of  existing  columns.— See  22  Sept. 
issue. 

13  Oct — Stomoway  Pier  and  Harbour  Com- 
mindon.  Electrical  work  in  erection  of 
Customs  Hse/Govemment  offices/two  dwell- 
ings in  South  Beach/Quay  St.  Applications 
to  architects:  Gratton  and  McLean,  21 
Woodside  Terr,  Glasgow,  by  above  date. 

13  Oct— lyroDc  CC  Electrical  installation 
in  Old  People*s  Home,  Omagh.— See  29 
Sept.  issue. 

13  Oct— Warrington  R.D.C  Provision  and 
installation  of  Class  "B**  lighting  standards 
in  various  parishes. — See  22  Sept.  issue. 

14  Oct— Belfast  CC  Supply  of  vertical 
fluorescent  street  lighting  lanterns  and 
brackets. — See  22  Sept.  issue. 

14  Oct— EUon  B.C  Supply  and  erection  of 
21  Trunk  Rd  A92  lighting  units.— See  29 
Sept  issue. 

14  Oct— daagow  CC  Supply  of  450,000  yd 
p.v.c.  aerial  cable.— See  15  Sept  issue. 

14  Oct— HUcliln  U.D.C  Erection  and  com- 
missioning of  30  Class  "A**  and  65  Class 
''B**  lightins  units  in  various  areas.  Council 
Surveyor,  Council  Offices,  Brand  St. 

14  Oct— Maidstone  B.C  Scheme  PW9,  elec- 
trical installations  in  24  flats  in  four  blocks 
on  Parkwood  Housing  estate.  Borough  En- 
gineer, Palace  Ave. 

14  Oct— RoM  and  Cromarty  CC  (g)  Elec- 
trical work  in  erection  of  two  blocks  of 
two  four-apartment  houses  at  Tore,  Black 
Isle.  Applications  to  quantitv  surveyors: 
R.  Armour  and  Partners,  3/5  Union  St, 
Aberdeen,  by  above  date. 


17  Oct--Cardiff.  Supplv  c^  400/440  V  spark 
erosion  equipment,  (^lerk  to  Governing 
Body,  Welsh  College  of  Advanced  Tech- 
nology, City  Hall. 

17  Oct— Chelmsford  R.D.C  Provision  and 
erection  of  64  Group  "A"  25  ft  concrete 
columns/brackets  and  140  W  side  entry 
sodium  lanterns/lamps/gear  along  A12  at 
Mountnessing,  near  Brentwood.  Engineer 
and  Surveyor,  Council  Offices,  New  London 
Rd.  Deposit  £2  2s. 

17  Oct — ^Knaresboroogfa  U.D.C  Supplv  and 
erection  of  50  Group  "A**  concrete  columns 
with  sodium  discharge  lamps/control  gear 
for  Bond  End/Boroughbridge  Rd  street 
lighting.  Engineer  and  Surveyor,  Knares- 
borough  Hse. 

17  Oct.— Wallasey  CB.  Electrical  installa- 
tion in  Moreton  Secondary  Modem  School 
extensions. — Advertised  29  Sept.  issue. 

18  Oct— Bcrericy  R.D.C.  (e)  electrical  in- 
stallation additions  to  39  houses  at  Newbald, 
Wawne,  Lund,  Cherry  Burton,  Woodmansey, 
LitUe  Weighton,  Skidley  and  Swanland. — 
See  29  Sept.  issue. 

18  Oct— ^Ide  Water  Board.  Garstang  Bore- 
hole scheme:  (a)  two  i  m.g.d.  170  ft  head; 
(b)  two  surface  pumps.  1  and  H  m.g.d.  at 
320  ft;  (d)  cables;  (e)  switchboard.— See 
22  Sept  issue. 

18  Oct— Utdehamiiton  U.D.C.  (Contract 
24).  Electrical  installations  in  six  houses, 
Helyer*s  Gn,  Wickboume  estate.  Engineer 
and  Surveyor,  Council  Offices.  Deposit  £1  Is. 

19  Oct— Kirldmrlon  U.D.C  Supply  and 
installation  of  88  200  W  sodium  oischarse 
lamps  on  35  ft  steel  columns  for  A629 
Pemstone  Rd  (second  part)  lighting. — See  29 
Sept.  issue. 

19  Oct— Sondciland    T.C    Cable    laying, 

2,000  yd  of  2-.  3-  and  4<ore  p.i.Lc.s.La. 
cable  for  street  lighting. — See  29  Sept.  issue. 

20  Oct— Lootli  R.D.C  Contract  29:  Supply 
and  erection  of  18,750  g.p.h.  duplicate  hon- 
zontal  centrifugal  booster  pumps  together 
with  motors,  starters  and  accessories  for 
Kenwick  Reservoir.  Details  from  consulting 
eneineers:  John  H.  Haiste  and  Ptnrs, 
Belmont  Hse,  20  Wood  La.  Headingley, 
Leeds  6.  Deposit  £3  3s,  made  payable  to 
R.D.C. 

21  Oct-Hlrlstol  CC  Supply  of  lamps, 
batteries,  transformers,  capacitors,  sundries, 
cables,  etc.,  for  vear  from  1  Jan.,  1961. 
City  Engineer  and  Planning  Officer,  Cabot 
Hse,  Deanery  Rd,  Bristol  1. — ^Advertised  in 
this  issue. 


Your  Queries  Answered 

Readers  an  Invited  to  make  use  of  our  free  en^iry  department  which  possesses 
wide  resources^  Including  an  Index  of  trade  information  with  over  I00j060  entries 

A  Selection  from  the  108  queries  anawered  this  week 

••Veto''  switches— agents  for?  T.E.— 
Deta  (Overseas)  Co.  Ltd.,  31  Moscow 
Rd.  Caroline  PI.  W.2. 


••R.E.D."  irons— makers  of?  W.H.P.— 
Radio  Electric  Developments  (Crewe) 
Ltd..  Excelsior  Wks.  Walthall  St,  Crewe. 

United  States  Electrical  Co.  Ltd., 
Cincinnati — agents  for?  G.  and  H. — 
Newage  Machine  Tools  Ltd..  98  Croy- 
don Rd,  S.E.20. 

••Coldspot"  refrigerators— repairers  of? 
M.L. — Electrical  Refrigeration  and  Radio 
Engrs.  (Epping)  Ltd.,  35  Little  Russell 
St,  New  Oxford  St,  W.C.I. 


••Limpet^  insulating  tapes — makers  of? 
A.E.L— Connollys  (Blackley)  Ltd.,  Black- 
ley,  Manchester  9. 

••Wyndsor"  recorders— address  for?  P.I. 
— Magnetic  Recording  Co.,   2   Bellevue 


viagneti 
.  N.ll. 


••Ultra**  hair  dryers — repairers  of? 
E.M.E.B.— Eugene  Ltd.,  90  Avenue  Rd, 
W.3. 

••Genii**     Inunerrion     hcatera— makers 

of?  S.E.E.B.— George  Nobbs  (1935)  Ltd., 
87-89  Cleveland  St,  W.l. 

••Fri-FrP*  fish  fryers— agents  for?  E.C. 
— Aga  Heat  Ltd..  30  Orchard  St.  W.l. 
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21  Oct — Cork.  Electrical  services  installation 
at  Cork  Airport.  Dept.  of  Transport  and 
Power,  Kildare  St,  Dublin.  Deposit  £1S. 

22  Oct— BcxhiU  B.C  Supply,  erection  and 
putting  into  service  of  52  140  W  sodium 
lamps  on  25  ft  reinforced  concrete  columns. 
—See  29  Sept.  issue. 

22  Oct— Seaton  Valley  U.D.C.  Supply  and 
erection  of  329  units  and  supply  only  of 
132  units  for  street  lighting  scheme.  Sur- 
veyor: T.  W.  Burgess,  Council  Offices, 
Seaton  Delaval. 

24  Oct— Beverley  ILD.C  Supply  and  erec- 
tion of:  Contract  2.  two  180  g.p.m.  sewage 
pumps  and  two  100  g.p.m.  sludge  pumps; 
Contract  3,  four  40  g.p.m.  and  two  30  g.p.m. 
sewage  ejectors  for  Leven  and  Tickton 
Sewerage  Schemes. — See  29  Sept.  issue. 

24  Oct— Bfllingiuim  U.D.C  (Contract  LI.) 

■1) 


Supply:    15   concrete  columns, _A19 ;    (L2. 
sup  -        -      - 

140 

>P 
(JSS)  provision  and  laying  of  cables,  ser- 


supply:  69  steel  ccriumns,  A19;  (L3)  supply: 
140  W  sodium  lantems/lamps/gear ;  (L4) 
supply:    400   W   m.v.    lantems/lamps/gear; 


vicm^  of  ccriunms  and  lanterns; 
erection:  84  columns/lanterns,  A 19; 
provision  and  laying  cables,  New 
(L8)  erection:  33  columns.  New  Rd; 
provision  and  laying  cables,  Haverton 
Rd;  (LIO)  erection:  59  colunms/lantems, 
Haverton  HiU  Rd;  (Lll)  supply:  92  con- 
crete columns.  New  and  Haverton  Hill  Rds. 
Engineer  and  Surveyor,  Council  Offices, 
Haverton  Hill,  Billingham,  Co.  Durham. 
Deposit  £1  Is  each  contract. 

24  Oct— E.B.  for  N.  Irdaod.  Supply  and 
erection  of  lighting  and  heating  for  No.  3 
set  at  Coolkeeragh  Power  Station. — See  29 
Sept  issue. 

24  Oct — ^Kinjptoo  u]m>ii  names.  Roof  re- 
newal, electrical  ancillary  works,  etc.,  at 
Corpn.  Depot. — See  29  Sept  issue. 

24  Oct— Pdton  P.C.  Erection  of  30  60  W 
sodium  lamps  on  concrete  columns.  Council 
Clerk,  J.  Glassey,  Council  Offices,  Newfield, 
Co.  Durham. 

24  Oct— S.  Devon  Water  Board.  Supply  of 
1,800  g.p.h.  at  a  286  ft  head  duphcate 
pumps  and  ancillary  equipment  for  Sheldon 
Pumping  Station.  Chiet  Engineer,  The 
Laurels,  46  New  St,  Honiton. 

25  Oct— Eattng  B.C  (a)  Supply  of  88 
140  W  sodium  lantems/lamps/gear;  (b) 
supply  and  erection  of  85  25  ft  steel 
columns. — ^Advertised  15  Sept.  issue. 

26  Oct— Caidiff  CC  Cbmplete  £38,000 
electrical  installation,  by  contractors  on 
N.I.C.E.I.C.  roll,  in  proposed  Teachers' 
Training  College,  Cyncode. — See  29  Sept 
issue. 

26  Oct^WUfclnnch  UJ3.C  Phase  1. 
Supply,  erection  and  wiring  of  45  150  W 
sodium  lamps  on  25  ft  concrete  columns  and 
59  85  W  sodium  on  15  ft  columns. — Adver- 
tised 29  Sept.  issue. 

31  Oct— Oldham  CB.  Conversion  of  15 
mechanical  public  clocks  to  electric  drive 
or  electric  wmd. — ^Advertised  29  Sept.  issue. 

5  Nov.— New  Windsor  B.C  Supply  of 
(Item  15)  lamps  and  (Item  21)  fittmgs  and 
cable  for  year  to  31  Dec,  1961.  Applications 
to  Borou^  Engineer,  Kipling  BIdg,  Alma 
St,  enclosmg  foolscap  s.a.e. 


14  Dec— Matlock  UJ>.C.  Simply  and  instal- 
lation complete  of  nine  sewage  pumps  at 
four  pumping  stations  in  Darley  Vale. 
Details  from  W.  H.  Radford  and  Sons, 
57  Goldsmith  St,  Nottingham.  Deposit  £3  3s, 
made  payable  to  U.D.C. 

. . .  and  Overseas 

Details  of  items  marked  *  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  W.CJ,  quoting 

reference. 
2  Nov.— Pakistan.  4,000  2,500  a.h.  inert  dry 
cells.   Chief  Controller   of   Stores,   Eastern 
Bengal  Railway,  Pahartali,  Chittagong.  B.o.T. 
(ESB/25196/60).* 

8  Nov. — Ceylon.  15  10  kVA  single-phase 
and  four  25  kVA  three-phase  transformers. 
Chairman,  Tender  Board,  Ministry  of  Agri- 
culture, Land,  Irrigation  and  Power,  P.O. 
Box  500,  Colombo.  B.o.T.  CESB/24648/60).* 

10  Oct— Paklaliin.  Five  d.c.  motors  of  4 
and  5  h.p.  and  starters.  W.P.D.A.,  Gardee 
Trust  Bldg,  Old  Anarkali,  Lahore.  B.o.T. 
(ESB/25026/60).* 

13  Oct— Pakistan.  Four  75  kVA:  two  150 
and  two  250  kVA  3-ph.  6-6/0-4  kV  trans- 
formers. Director  of  Stores,  W.P.DA., 
Gardee  Trust  Bldg,  Old  Anarkali,  Lahore. 
B.O.T.  (ESB/25066/60).* 

14  Oct— Sooth  Africa.  Five  110  V  and  five 
380  V  5  A  kWh/kVAh  meters.  Town  Clerk's 
OflBce,  City  Hall,  West  St,  Durban.  B.O.T. 
(ESB/25 149/60).* 

17  Oct— Pakistan.  Transf(Miner  3-ph.:  One 
500  kVA  3-3/11  kV;  one  1,500  kVA 
11/33  kV;  two  150  and  three  350  kVA 
3-3  kV/400  V.  Director  of  Stores,  W.P.DA., 
Gardee  Trust  Bldg,  Old  Anarkali,  Lahore. 
B.O.T.  (ESB/25 144/5  and  6/60).* 

18  Oct.— Pakistan.  103  miles  132  kV  trans- 
mission lines  at  Multan  and  Montgomery. 
W.P.W.P.D.A.,  Lahore.  B.o.T.  (ESB/25053/ 
60/DLF).* 

18  Oct— Pakistan.  16,000  ft  multi-core  660  V 
^de  metal-sheathed  non-draining  paper 
msulated  cable.  Chief  Controller  of  Stores, 
E.B.  Railway,  Pahartali,  Chittagong.  B.o.T. 
(ESB/25192/60).* 

25  Oct — ^Indla.  Cables  and  accessories  for 
up  to  6-6  kV  for  Riverside  Power  Hse. 
General  Manager,  Kanpur  Electricity  Supply 
Administration,  Kanpur.  B.O.T.  (ESb/ 
25313/60).* 


25  Oct — Pakistan.  Six  seven-circuit  and  five 
four-circuit  l.t.  switchboards.  Chief  Con- 
troller of  Stores,  Eastern  Bengal  Railway, 
Pahartali,  Chittagong.  B.o.T.  (ESB/25393/ 
60).* 

26  Oct— Rhodesia    and     Nyasaland.    Six 

500  kVA  3-ph.  11/0*4  transformers  with 
option  on  six  more.  Town  Clerk,  P.O.  Box 
591,  Bulawayo.  B.o.T.  (ESB/25 118/60).* 

27  Oct— America.  One  30  MVA  6-6/115  kV 
3-ph.  power  transformer.  District  Enjnneer, 
U.S.  Army  Engineer  District,  628  Pittock 
Block,  Portland  5,  Oregon.  B.O.T.  (ESB/ 
25547/60).* 

28  Oct--^.  Africa.  Nine  12-charmel  and  one 
three-channel  carrier  systems  for  S.A.  Rail- 
ways. Chairman,  Tender  Board,  P.O.  Box 
7784,  Johannesburg.  B.o.T.  (ESB/25561/60).* 

31  Oct — ^Australia.  84  s.-ph.  current  trans- 
formers, support  structures,  cubicles  and 
cabling.  Commercial  Manager  and  Secretary, 
E.C.  of  N.S.W.  ,Box  5357.  G.P.O.,  Sydney. 
B,o.T.  (ESB/25 179/60).* 

31  Oct— Pakistan.  1-5  mile  of  three  pairs 
7/0-029  underwater  telephone  cable.  Nir  F. 
Rizwi,  Purchase  Co-ordinating  Officer,  Posts 
and  Telegraphs  Directorate  General,  Block 
32,  Frere  Rd,  Karachi.  B.O.T.  (ESB/25344/ 
60).* 

1  Nov.— ^Pakistan.  12  400  V  a.c.  motors. 
Chief  Controller  of  Stores,  E.B.  Railway, 
Pahartali,  Chittagong.  B.o.T.  (ESB/25 191/ 
60).* 

4  Nov.— New  Zealand.  140  W  sodium  street 
lighting  lanterns.  Town  Clerk,  P.O.  Box 
5045,  Dunedin.  B.o.T.  (ESB/25387/60).* 

7  Nov.— Pakistan.  (1)  14  33/0-4  kV  50  to 
250  kVA  distribution  transformers;  (2)  two 
33  kV  o.c.b's;  (3)  switches  and  low  tension 
o.c.b*s ;  (4)  100  nules  a.c.s.r. ;  (5)  aluminium 
conductor ;  (6)  tubular  steel  poles ;  (7)  33  kV 
and  l.t.  insulators.  Executive  Engineer, 
W.P.D.A.,  Electricity  Construction  Division, 
Nowshera.  B.o.T.  (ESB/25382/60).* 

7  Feb.,  1961.— New  Zealand.  434  220  kV 

double-circuit,  galvanised  steel  transmission 
towers.  Secretary,  Tenders  Committee,  N.Z. 
Electricity  Dept.,  Wellngton.  B.o.T.  (ESB/ 
25097/60).* 

15  Feb.,  1961.— Australia.  13  34/34/68  MVA 
16/16/200  kV  s.-ph.  346  kV  line  trans- 
formers. Superintendent  of  Stores  and 
Supply,  Snowy  Mountains  H.E.  Authority, 
Box  332,  Post  Office,  Cooma  North,  N.S.W. 
B.O.T.  (ESB/25386/60).* 


CONTRACTS  PLACED 


E.  Anglian  Hospital  Board.  Electrical  and 
lift  installations  at  West  Suffolk  General 
Hospital,  Bury  St.  Edmimds,  Norwich  Elec- 
trical Co.  Ltd.,  £7,633;  and  Evans  Lifts, 
£3,740,   respectively.  Provision  of  stand-by 

Soerator  and  electrical  work  at  St.  Michael^ 
ospital,  Mann  -Egerton  and  Co.  Ltd., 
£1,815.  Electrical  work  in  Fubourn  Hospital, 
Cambridge,  new  boiler  house,  Mann  Egerton 
and  Co.  Ltd.,  £1,406.  Recommended. 

Hartlepool  T.C.  Electrical  installations  in 
56  houses,  John  Westmorland  and  Co., 
£2,092. 


TRADE  NOTES 


Agreement  Blackburn  Electronics  Ltd.,  a 
manufacturer  of  digital  data  handling  equip- 
ment, aimounce  that  agreement  has  been 
reached  between  themselves  and  the  Clary 
Corporation  of  U.S.A.,  for  the  marketing, 
in  ot.  Britain,  oi  the  range  of  Clary  printers 
and  arithmetic  centres. 

Anstralian  Tariffs.  The  Australian  Minister 
for  Trade  has  asked  the  Tariff  Board  to 
inquire  into  and  report  on  whether  additional 
assistance  should  be  given  to  local  pro- 
ducers of  electro-mechanical  domestic  appli- 
ances with  self-contained  motors,  such  as 
vacuum  cleaners,  floor  polishers  and  floor 
scrubbers.  At  the  present  time  these  carry 
a  British  preferential  duty  of  25%  ad 
vaJorem.  Auy  U.K.  firm  proposing  to  sub- 


mit evidence  should  notify  the  Australian 
authorities  by  12  Oct. 

Ceylon  Tariffs.  Among  items  for  which 
revised  import  duties  are  specified  are 
vacuum  and  pressure  gauges,  i>ressure 
switches  and  float  switches,  for  which  the 
preferential  rate  becomes  2\%  ad  valorem, 
and  the  general  rate  121%. 

Change  of  Name.  The  title  of  Zeta 
Domestics  Ltd.  has  been  changed  to  Gay- 
Day  (Domestics)  Ltd. 

London  office.  The  Key  Engineering  Co. 
Ltd.  have  opened  a  new  London  office  at 
2  Caxton  St,  S.W.I.  Telephone:  Abbey  4860. 
Mr  L  K.  Robinson  is  handling  all  technical 
and  sales  inquiries  there. 


Leicester.  Provision  of  goods/passenger 
lift  at  Royal  Infirmary  for  Sheffield  Hos- 

Ettal  Board,  Etchells,  Congleden  and  Mnir 
td.,  £2.049. 

Longbenton  U.D.C.  Supply  and  erection 
of  133  sodium  vapour  main  road  units  and 
21  100  W  filament  units,  Engineering  and 
Lighting  Equipment  Co.  Ltd. 

Newcaslle-on-Tyne  C.C.  Electrical  instal- 
lation, alterations  and  additions  at  Stocks- 
field  Ave  Primary  and  Silverhill  Schoc^, 
Mitchelson  (Electrical)  Ltd.  Reconmiended. 

Northumberland  C.C.  Electrical  works  in 
schools:  Somervyl  Primary,  A.  E.  Jamison 
Ltd.,  £212:  Longbenton  C.E.  Controlled, 
L  and  E.  Morton,  £453 ;  Newbum  Manor 
Primary,  Bonham  Electrical  Co.,  £276:  and 
in  Stanningtcm  Children*s  Hospital,  G.  S. 
Akinhead,  £469   10s.  Recommended. 

Sheffield  T.C.  Lighting  and  power  instal- 
lation at  Oaks  Water  Tower.  Yorkshire 
E.B.,  £1,188.  Recommended. 

Welwyn  Gdn  City  D.C.  Supply  and  erec- 
tion of  41  Group  '*A*'  tubular  steel  columns 
complete  with  lanterns/gear  for  N.W.  De- 
velopment Area  "N,"  Abacus  Municipal 
Ltd. 

Wortley  R.D.C.  Street  lighting  (Schemes 
54  and  57):  Ecclesfield  67,  Chapeitown  to 
High  Green.  74  125  W  m.v.  on  20  ft 
columns.  Concrete  Utilities  Ltd.;  (Scheme 
55)  Stannington.  60  80  W  on  15  ft  columns ; 
(Scheme  58,  pt.  1)  Chapeitown.  29  250  W 
lamps  on  25  ft  columns,  A.E.L  Lamp  and 
Lighting. 
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AddingtoB.  Royal  Warehousemen,  Clerks 
and  Drapers*  Schools,  Russell  Hill  School. 
Purley.  Surrey,  plan  £,\  million  new  school 
at  BaUards,  Addington,  and  scheme  for 
modifications  at  existing  school  at  £450,600. 

Ashby  RJ>.C.  12  houses  planned  for 
Appleby  Magna  and'  nine  for  Measham. 
Surveyor. 

Blrmingluun  T.C.  Tender:  20  HoUvbank 
Rd  bungalows  and  11  two-storey  dwellings, 
Adams  Hill.  Architect.— Tender :  27  four- 
storey  dwellings,  Tessall  La;  eight  four- 
storey  dwellings.  Fool  Farm  estate.  Architect. 

Berwick.  Tender :  Ward  block  and  physio- 
therapy dept.,  Berwick  Infirmary,  for  New- 
castle Regional  Hospital  Board.  Quantity 
surveyors :  Thomas  Barrett,  Sons  and  Ptnrs, 
High  Bridge,  Newcastle. 

Blaby  RJ).C.  92  dwellings  planned  in 
various  villages  for  1961.  Surveyor,  Shepshed. 

Blackboni.  D.  Thwaites  and  Co.,  Black- 
burn, plan  brewhouse  and  steam  raising 
plant  at  Sykc  St,  Cleaver  St,  etc.— Fox 
(Warehousing)  Ltd.  plan  rear  Hodson*s  St 
warehouse. 

Bolton.  The  Bleachers*  Association  plans 
extensions  on  Back  Bury  Rd  land. 

Bracknell.  Extensions  planned  to  factories 
of  Racal  Co.,  of  Bracknell;  Secomastic, 
Western  Rd;  A.E.A.  Engineering,  Western 
Ave ;  and  Lennie  and  Thome,  Western  Rd. 
Corporation  Architect. 

Bradford.  Leeds  Regional  Hospital  Board 
plans  600-bed  hospital  at  Horton  Green 
to  cost  £3i  million. — ^Remodelling  of  St. 
Luke*s  and  St.  Luke's  Maternity  Hospital 
planned. 

Brandon  (Co.  Durham).  Plans  by  C.W.S. 
Architects'  Dept.,  90  Westmorland  Rd. 
Newcastle-on-Tyne,  for  distribution  depot 
at  Langlcy  Moor  for  East  Durham  Co- 
operative Dairies. 

Brighton.  Horsell  Electrics,  47  Holling- 
dean  Rd,  plan  new  factory. 

Bury.  Walker  Chemical  Co.  plan  new 
production  building  at  Fernhill  Chemical 
Wks. 

Bory  St  Edmunds.  Fuller,  Hall  and 
Foulsham,  212  High  Holborn,  W.C.I,  archi- 
tects for  70,000  sa  ft  factorv  building  for 
Barber-Greene,  Olding  and  (^o.,  Hatfield. 

Cardiff.  Turriff  Construction  Corpn.,  Bed- 
brooke  Rd,  Warwick,  contractors  for  Guest 
Keen  Iron  and  Steel  Co.  conversion  of  old 
offices  into  laboratories,  at  East  Moor. 

Coventry'  T.C.  Tender:  Laundry  in 
Livingstone  Rd.  Architect. 

Comberland  C.C.  Tender:  Additional 
hostel  accommodation  at  Newton  Rigs 
Farm  School,  Penrith,  and  alterations  and 
additions  to  Thornhill  Primary  School, 
Egremont.  Acting  County  Architect:  H.  R. 
Clark,  15  Portland  Sq,  Carlisle. 

Eastielgh  B.C.  Tender:  30  Velmore 
Housing  Estate  bungalows,  Stage  10. 
Engineer. 

Edinburgh  T.C.  Tender:  Contract  8,  236 
houses;  Contract  10,  49  houses.  Architect. 

Evesham.  Willmott's,  Swan  La,  plan  fac- 
tory extensions  on  Conduit  Hill  land. 

Grantham  B.C.  Tender:  101  houses.  Sur- 
veyor. 

Harrogate.  Taylor,  Brown  and  Miller.  8 
Victoria  Ave,  architects  for  James  Coombes 
and  Co.'s  planned  Grove  Park  Terr 
premises. 

Homchurcb  U.D.C.  Tender:  233  houses 
in  two  contracts.  Engineer  and  Surveyor. 

Hooghton-ie-Spring.  Conversion  of  Coli- 
seum Cinema,  Newbottle  St,  into  shop 
premises  for  Howard  Collings  Group 
of  Companies.  Architect:  Ivor  Hodges, 
L.R.I.B.A.,  10  Gray's  Inn  Sq,  London  W.C.I. 
— Isaac  Berriman,  Fence  Houses,  propose 
housing  developments  at  North  View: 
similar  developments  are  planned  at  Quarry 
Rd  and  Station  Rd,  Shiney  Row,  for 
William  Leech  Ltd.,  builders,  St.  James  St, 
Newcastle-on-Tyne. 

Hnll  T.C.  Tender:  54  dwellings.  Green- 
wood Ave  prea.  Architect. 


Irvine.  Skefko  Ball  Bearing  Co.,  Leagrave 
Rd,  Luton,  plan  factory. 

Jarrow  -  on  -  Tyne.  Smart  and  Brown 
(Machine  Tool)  Biggleswade,  Beds,  plan 
new  factory. — ^H.  MuUins,  Bede  Trading 
Estate,  Jarrow,  plan  Curlew  Rd  factory. — 
Smith  Gore  and  C^.,  81  Bondgate,  Darling- 
ton, plan  housing  developments  on  seven 
acres  at  Hedword  Town  Farm. 

KilmaniociK.  Industrial  Estate  Manage- 
ment Corporation  for  Scotland  plan  £95,720 
factory,  Abbotsford  Rd. 

Leominster  B.C.  Tender:  25  bungalows, 
laundrv,  bedroom  block,  community  centre 
on  Syclonia  site.  Surveyor. 

Liverpool  T.C.  Tender:  1,639  dwellings 
on  various  sites.  Architect. 

London,  E.  Frederick  E.  Jones,  6  Gray's 
Inn  Sq,  W.C.I,  architect  for  Bernard  Dula 
Ltd  new  factory  at  High  St,  Stratford, 
E.15. — W.  Bridges  and  Co.,  37  Parliament 
St,  S.W.I,  consulting  engineers  for  Osborne 
St,  E.1,  factory  planned  by  (Damegie  Models 
Ltd.,  48  Gt.  Portland  St,  W.l.--Marshgate 
Investment  Co.,  22  Marsh^te  La,  E.15, 
plan  two  factories  there. — ^Toc  H  incor- 
porated), 15  Trinity  Sq,  E.C.3,  plan  £100,000 
hostel  at  Church  Cres.  E.9;  architect:  F.  W. 
Holder,  Gt.  Westminster  Hse,  Horseferry 
Rd,  S.W.I.  E.C.  CsltI  Fisher  and  Associates, 
56  Portland  PI,  W.l,  architects  for  five- 
storev  Charterhouse  Bldgs  site  building, 
E.C.I. — Lewis  Solomon,  Kaye  and  Ptnrs, 
Thavies  Inn  Hse,  Holborn  Circus,  E.C.l, 
plan  nine-storey  office  block  near  35-43 
Poultry  and  1-6  Old  Jewry,  etc.,  E.C.2.— 
Ley,  Colbeck  and  Ptnrs,  Palmerston  Hse, 
Bishopsgate,  E.C.2,  architects  for  planned 
demolition  and  rebuilding  of  St.  Clement's 
Hse,  Clement's  La. — Bernard  Gold  and 
Ptnrs,  45  Savile  Row,  W.l,  architect  for 
19-storey  office  building  at  Wood  St  and 
the  dual  carriageway  section  of  London 
Wall.  N.W.  Devereux  and  Davis,  3  Gower 
St,  W.C.I,  architects  for  16-storev  building 
at  Euston  Rd,  Chahon  St,  etc.,  for  central 
hall  library,  offices,  clinic,  etc.  S.W.  S.W. 
Metropolitan  Regional  Hospital  Board  plan 
extensions  to  St.  Stephen's  Hospital.  Board's 
architect:  R.  F.  M.  Mellor,  76  Wimpole 
St,  W.l.— Sir  Giles  Gilbert-Scott,  9  Gray's 
Inn  Sq,  W.C.I,  architect  for  £i  million 
extensions  planned  for  Whitelands  Training 
Centre  for  Women  Teachers,  West  Hill, 
S.W.  15.  W.C.  H.  V.  Ashley  and  Winton 
Newman,  3  Verulam  Bldgs,  Gray's  Inn, 
W.C.I,  architects  for  showrooms  and  offices, 
294  High  Holborn,  S.E.  William  J.  Harvey, 
334  Dollis  Hill  La.  N.W.2,  architect  for 
factory,  warehouse,  etc.,  at  Ormside  St, 
Camberwell,  S.E.15. — H.  Fitzroy  Robinson 
and  Ptnrs,  3  Grav's  Inn  Sq,  W.C.I,  archi- 
tects for  400  ft  high  office  block  planned 
for  80-85  Albert  Embankment.  W.  C.  H. 
Elsom,  10  Lower  Grosvenor  PI,  S.W.I, 
architect  for  shops  and  offices  at  97-99 
Baker  St,  W.l. 

Middiesbroush.  E.C.  scheme  for  £745.000 
extensions  to  Constantine  Technical  College. 
Plans  for  additions  to  Easterside  Primary 
and  Langbaurgh  Secondary  Schools.  Edu- 
cation Architect. 

Newcastle  T.C.  New  central  library 
planned  for  £485,000  at  Higham  PI  and 
Saville  PI.  Architect.— H.  Faulkner  Brown, 
16  The  Grove,  Gosforth,  architect  for  St. 
George's  Cres  branch  library  for  T.C. — 
M.  of  Civil  Aviation  approves  T.C.'s  plans 
for  £|  million  extensions  of  Woolsington 
Airport  terminal  building. — Waring  and 
Netts.  1  Lansdown  Terr,  Gosforth,  archi- 
tects for  showroom,  restaurant,  offices  and 
warehouse,  Low  Friar  St,  for  D.  Levey. — 
St.  Andrews  Motors  Ltd.,  St.  Andrews 
Bides,  Gallowgate,  plan  showrooms/offices, 
53  George  St.  Architects:  M.  and  H.  Gatoff. 
26  Mosley  St. — The  Norwich  Union  Insur- 
ance Soc.  Ltd.,  Norwich,  plan  alterations 
to  89-91  Jesmond  Rd  for  offices  and  flat. — 
Plans  for  factory  extensions  at  Water  St 
and  Penn  St  for  Austin  Lifts  by  Tasker 
and  Ptnrs,  25  New  Bridge  St. — David 
Brown,  10  Lambton  Rd,  Jesmond,  architect 
for  R.C.  secondary  school.  Benwell  Village. 
— Plans     by     Mauchlen,     Weightman     and 


Elphick,    12    Saviile    Row,    for    extending 
residential  flats  at  105-14  West  View. 

Newport,  l.o.W.  Mews  Block  Co.,  Trevor 
Rd,  plan  factory  extensions. — Hooper  and 
Ashby  Ltd.,  Medina  Ave,  plan  warehouses. 

Nortiuunptoo  R.D.C  New  council  cham- 
ber and  offices.  Billing  Rd,  planned. 
Surveyor. 

Nortlianls  T.C  Additional  hall  and  dining 
room  planned  at  Wollaston  Secondary 
Modern  School.  Architect,  Northampton. 

North  Riding  CC  Tender :  Branch  library, 
Skelton-in-Cleveland.  Architect. 

Nottingham.  Modernisation  of  General 
Hospital  planned  to  include  new  multi- 
storey block,  Sheffield  Hospital  Board,  Old 
Fulwood  Rd,  Sheffield. 

Notti.  >fational  Coal  Board  plan  pithead 
baths  at  Hucknall  Colliery. 

Nuneaton  T.C  New  £80,158  central 
library  planned.  Surveyor. 

OInui  T.C  Tender:  175  houses  on  Corran 
Brae  Housing  Development,  Stage  2.  Clerk 

Old  Flctton,  Hunts.  47  bungalows  on 
private  Park  Farm  estate  planned  by  C.  W. 
Shelton,  Stanground,  Peterborough. — ^U.D.C. 
Tender:  74  nouses  and  garages  off  South- 
fields  Drive  and  eight  bungalows,  Stan- 
ground.  Surveyor. 

Oxford.  Hunt  and  Broadhurst,  Botley  Rd. 
plan  use  of  land  at  rear  Ideal  Wks  for 
mdustrial  purposes. 

Peterborough  T.C  Block  of  flats  planned, 
St.  Mary's  St  slum  clearance  area.  Surveyor. 
— Five  new  laboratories,  four  classrooins, 
art  room,  kitchen  and  dining  hall  planned 
by  Governors  of  King's  School  for  1%2. 

Portsmouth.  Graham  Tatford,  1  Milford 
Rd,  Portsmouth,  plan  warehouse  and  c^ces, 
136  Kingston  Rd. — Portsmouth  Trading  Co., 
Old  Rd,  Cosham,  plan  breeze  block  manu- 
factory on  2i-acre  site,  Fitzherbert  Rd, 
Farlington. — L.  Chandler,  The  Shrubbery, 
Grove  Rd  South,  Southsea,  Hants,  archi- 
tect for  warehouse,  offices,  etc.,  at  Cosham 
for  CoUis  and  Co.  (Tobacco)  Ltd. 

Reading.  District  Hospital  Manasement 
Committee  plans  new  £300,000  opUialmic 
block  next  to  Royal  Berkshire  Hospital. 

Rochdale.  Mellowhide  Products,  Moles- 
worth  St,  Rochdale,  plan  new  factory.— 
Rochdale  Observer  plans  new  premises  for 
newspaper  producuon  and  printing  at 
Drake  St. 

Searboron^.  Moor  and  Robsons  Breweries 
plan  industnal  premises  on  Queen  Mar- 
garet's Rd  site. 

Sealiam.  Durham  Coal  Board  (No.  2 
area),  Stockton  Rd,  Sunderland,  plans  new 
health  centre  at  Dowdon  Colliery. 

Sheffield.  Stanley  Works  (Gt.  Britain). 
Rutland  Rd,  plan  new  wood  and  metal 
finishing  departments  in  Woodside  La. 

Shepshed  U.D.C.  26  houses  planned. 
Surveyor. 

Shrewslmry.  Brixton  Development  Co., 
22  Eley  PI,  E.C.l.  plan  17  factories  on 
Harlescott  factory  estate. 

Southall.  Tooley  and  Foster,  Midland 
Bank  Chmbrs,  Queen's  Rd,  Buckhurst  Hill, 
Essex,  architects  for  £100,000  erection  of 
new  admission  ward  block  at  St.  Bernard's 
Hospital.— A.E.C.  plan  £100,000  chassis 
inspection  block.  Windmill  La. 

Southampton  B.C.  Tender:  Contract 
B356,  95  houses,  Thornhill  estate;  B354, 
four  houses.  Glover  Rd,  Millbrook;  B357, 
140  flats  in  seven  five-storey  blocks,  Thorn- 
hill estate.  Engineer. 

Stalybridge.  George  Crabtree  plan  works 
extensions  at  Shepley  St. 

Stockton-on-Tees  T.C.  Tender:  Hardwick 
infants'  school.  Borough  Architect. 
Suffolk     and     Ipswich     Fire     Authority. 

Tender:  New  Colchester  Rd  fire  station. 
Architects:  Johns,  Slater  and  Haward,  32 
Foundation  St. 

Sunderland.  Corporation  Seaside  Develop- 
ments Committee  plans  scheme  for  new  hall 
at  Sea  burn  for  exhibitions,  etc.  Borough 
Architect,  Grange  Hse,  Stockton  Rd. — C. 
Soloman,  30  St.  Mary's  PI,  Newcastle,  archi- 
tect for  Hadrian  Supply  Co.'s  self-service 
centre  at   Northumberland  St.— Tenders   to 
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ted  by  E.C.  for  additions  to  teachers* 
I  college.— E.C.  has  £45,000  altera- 
scheme  for  Sunderland  Technical 
J.— S.  W.  Millbum  and  Ptnrs,  9 
ade,  architect  for  R.  Rowlev  and 
engine  works  extensions,  St.  Mark's 
lilmeld.— G.  T.  Brown  and  Son,  14 
Terr,  Stockton  Rd,  architects  for 
Tn  Laundry  Ltd.  carpet  cleaning 
nent  at  Back  Rossley  St. 

Mi     Mid     Chcflm.     Industrial     estate 
d  at  rear  of  Sutton  sewage  farm. 

idea.  Tucker  and  Huntley,  10  Old 
ton  Rd,  S.W.7,  quantity  surveyors  for 
and  Hurst  factory. 

vbridge.  McCall  Bros.,  Upper   Mills, 
ew  Cradle  Bridge  mill  factory. 

lingford.   Alan  K.   Bray,   13   Wensley 


Ave,  Cottingham  Rd,  Hull,  architect  for 
extension  of  Associated  Maltsters  kiln  and 
silos  at  the  Maltings,  St.  John's  Rd. 

Wem  U.D.C.  Tender:  Two  three-storey 
blocks  of  flats,  Lowe  Hill  Rd  housing 
development.  Biggins  and  Assoc.,  architects, 
Richmond  Hse,   123  Houghton,  Chester. 

West  Kesteven  R.D.C.  W.  Dobie  and 
Sons,  Barkston,  Grantham,  contractors  for 
bungalows  at  Barkston  to  cost  £8.412. 

Weston-super-Mare  B.C.  Tender:  Two 
factories,  one  22,948  sq  ft  one-storey,  with 
a  two-storey  front  building;  the  other, 
8,042  sq  ft  of  similar  construction.  Clerk. 

Worthing.  Worthing  Hospital  Manage- 
ment Committee  plans  £130,000  extension 
to  Worthing  Hospital,  £20,000  extension  at 
Zachary  Merton  Maternity  Hospital,  Rus- 
tington,  and  £26,500  at  Southland  Hospital, 
Shoreham. 


NEW  COMPANIES 


ted  from  the  Register  issued  by  Jordan 
ons  Ltd.,   116  Chancery  La,   W.C.2. 

LlMuuider  and  Partners  Ltd.,  52  Brook 
.1.  Electrical,  mechanical,  electronic, 
utical,  marine,  motor,  consulting  and 
1  engineers,  etc.  Nom.  cap.:  £100. 
Gerald  Alexander.  Alfred  J.  Spenser- 
i  and  John  Alexander. 

lor  Lampshadcf  Ltd^  183a  Field  End 
Lastcote,  Pinner.  Nom.  cap.:  £100. 
nent  dirs. :  George  R.  S.  Cusins  and 
\.  Grieve. 

Cleasby  Ltd.,  1%  E)eans£atc,  Man- 
•.  Electrical  engineers,  etc.  Nom.  cap. : 
.  Dirs. :  Arthur  F.  Cleasby,  Arthur  J. 
y,  Pauline  Cleasby  and  Lucy  Cleasby. 

1^.  Cdliiis  and  Sons  (HasMcks)  Ltd., 

%  Keymer,  Sussex.  Electrical  engineers 
»ntractors,  etc.  Nom.  cap. :  £100.  Dirs. : 
1  W.  Collins,  Ethel  V.  Collins,  Peter 
tins  and  Joseph  M.  Collins. 

dlcss  Hearing  Aid  Correctors  Ltd.,  13 

orgcs  Rd,  Formby,  Lanes,  Nom.  cap). : 
Dirs.:  Robert  E.  Shelmerdine,  Sheila 
locent,  Irene  Shelmerdine  and  Roy  L. 
:nt. 

onic  Ltd.  Manufacturers  of  and 
s  in  electrical  goods,  etc.  Nom.  cap.: 
Dirs. :  to  be  appointed  by  subs.  Subs. : 
Noone,  68  Adley  St,  E.5 ;  and 
nuel  Solomons,  94  Queenborough 
Ilford. 


Ltd.,   139  Church  Rd,  N.W.IO. 

ke  over  business  of  a  wholesale  elec- 

distributor   and   radio  factor  carried 

Willesden    by   J.    Flack,    etc.   Nom. 

£2,000.   Permanent  dirs.:   Jack  Flack 

[rs  A.  Flack. 

S.  Gidney  Ltd.,  72  Watling  St,  E.C.4. 
leal   equipment   specialists,   etc.   Nom. 
£100.   Dirs.:    William   A.   S.   Gidney 
eorge  M.  Baron. 

C.    Ltd.,    48     Market    PI,     Reading, 
's  in  electrical  appliances,  etc.  Nom. 
£100.   Dirs.:    George    S.    Leathwood 
m  de  Jong. 

A.   Kirldiv  and  Co.   (Sales)  Ltd.,   9 

rn  St,  Hull.  Electrical  contractors  and 
«rs,  etc.  Nom.  cap.:  £5,000.  Dirs.: 
Kirkby  and  WUbert  A.  Kirkby. 

broiie  Electronics  Ltd.,  96  Dawes  Rd, 
tn,  S.W.6.  Nom.  cap.:  £100.  Dirs.: 
ick  A.  M.  Jones  and  Sylvia  L.  Jones. 

L  Lamp  Co.  Ltd.  Distributors,  mer- 
.,  manufacturers  of  and  dealers  in 
able  electric  table  lamps,  etc.  Nom. 
£10,000.  Dirs.:  Jac  Jacobsen.  Rolf 
and  Jon  Brambani.  Subs.:  John  W. 
lan,  50  Whitelands  Ave,  Chorleywood ; 
floger  W.  Lilley,  Woodlands,  Little 
rd  Way,  Shalford,  Guildford. 

liicni  Alnmlnlnni  Co.  Ltd.  Nom.  cap. : 
Dirs. :  to  be  appointed  by  subs.  Subs. : 
Clotworthy,  "Kemano,"  East  Rd, 
eorges  Hill,  Weybridge;  and  A.  A. 
au.  Bush  Hse,  Aldwych.  W.C.2. 

ford  Electrics  Ltd.,  32  Sydnev  St, 
on  1.  Dealers  in  washing  machines, 
lorn,  cap.:  £1,000.  Permanent  dirs.: 
Milforl  and  Raymond  Y.  F.  Homey. 


A.   Rye  and   Son   (Electrical)   Ltd.,  The 

Street,  Wickhambreaux,  nr.  Canterbury, 
Kent.  To  take  over  business  of  an  electrical 
contractor  carried  on  at  Wickhambreaux  by 
A.  Rye,  etc.  Nom.  cap.:  £1,500.  Dirs.: 
Arthur  Rye,  David  Owen  and  Sidney  R.  S. 
Waghorn. 

Basil  Spence  and  Co.  Ltd.,  6  Surrey  St, 
W.C.2.  Manufacturers  of  and  dealers  in 
vacuum  cleaners,  etc.  Nom.  cap.:  £2,000. 
Dirs.:  to  be  appointed  by  subs.  Subs.: 
Stanley  H.  Lucas  and  Francis  A.  Dean. 

Stalnforth  Electrical  and  PlamUng  Co. 
Ltd.,  13  Silver  St,  Stainforth.  To  take  over 
the  business  carried  on  by  D.  J.  Humphreys 
at  Finkle  St,  Stainforth,  etc.  Nom.  cap.: 
£1,000.  Dirs.:  Harry  Dyson  and  David  J. 
Humphreys. 

Wyman  and  Archer  Ltd.  Manufacturers 
of  and  dealers  in  dynamos,  motors,  etc. 
Nom.  cap.:  £1,000.  Dirs.:  James  Wyman 
and  Arthur  Geo.  Archer.  Subs.:  Lancelot 
H.  Twaytcs  and  James  C.  Fenwick,  5-6 
Clement's  Inn,  W.C.2. 


TRADE  MARKS 

This  information  is  extracted  from  the 
Official    Journal     by    permission    of     the 

Controller, 

Anatrol.  800,139.  Class  9.  Apparatus,  etc. 
De  Havilland  Propellers  Ltd..  Manor  Rd, 
Hatfield,  Herts. 

AtmaDoy.  803,280.  Class  6.  Metal  allovs, 
etc.  Automatic  Telephone  and  Electric  Co. 
Ltd.,  Strowger  Wks,  Liverpool  7. 

Blaccm.    803,644.   Class   9.  Conduit   and 

fittings  made   of  plastics.   F.  C.   Blackwell 

and  Co.  Ltd.,  Musker  St,  Endbutt  La, 
Crosby,  Liverpool. 

Clade.  796,896.  Class  9.  Apparatus,  etc. 
Richard  Lonsdale-Hands  Associates  Ltd., 
Commonwealth  Hse,  1-19  New  Oxford  St, 
W.C.I. 

Decca  Debonaire.  802,963.  Class  9.  Radio 
receivers,  etc.  Decca  Record  Co.  Ltd.,  9 
Albert  Embankment,  S.E.I  1. 

Iced  Diamond.  801,727.  Class  11.  Re- 
frigerators and  refngerating  apparatus. 
A.E.I.-Hotpoint  Ltd.,  33  Grosvenor  PI, 
S.W.I. 

Ismay.  B775,513.  Class  11.  Lamps.  Ismay 
Lamps  Ltd.,  Roden  St  Wks,  Ilford. 

Lido.  798,124.  Class  11.  Water  heaters, 
etc.  Heatrae  Ltd.,  Heatrae  Wks,  St.  George*s 
St,  Norwich. 

Permabel.  801,154.  Class  11.  Heating 
apparatus  for  use  in  hair  waving  apph- 
ances.  Perma,  29  bis,  rue  d'Astorg,  Paris, 
France. 

Photocreseenta,     Attralnx    and     Altrilux. 

804,643/5.  Class  11.  Lighting  installations, 
etc.  Philips  Electrical  Ltd.,  Century  Hse, 
Shaftesbury  Ave,  W.C.2. 

Spncciite.  788,017.  Class  11.  Lamp  bulbs. 
Luxram  Electric  Ltd.,  72  Gt.  Eastern  St, 
E.C.2. 

Stephone.  805,779.  Class  9.  Sound  trans- 
mitting apparatus,  etc.  Steven  and  Struthers 
Ltd.,  Eastvale  PI,  Kelvinhaugh,  Glasgow  C.3. 


Gazette  Announcements 


BANKRUPTCY  ACTS 

Receiving  Orders 

Blackpool.  G.  Smethurst,  electrical  dealer, 
formerly  carrying  on  business  at  15  Bowness 
Ave,  Mereside,  and  at  178  Weston  Rd, 
Blackpool.   Receiving  order  dated  22  Sept. 

Cardiff.  R.  P.  Harris,  electrician,  of  68 
Page  St,  Grangetown.  Receiving  order  dated 
22  Sept. 

Gloncester.  A.  C.  J.  Franklin,  electrical 
engineer,  of  142  Southgate  St.  Receiving 
order  dated  21  Sept. 

Blackwood,  Tredegar.  P.  Talbot,  radio, 
television  and  electrical  goods  retailer,  carry- 
ing on  business  at  100  Bailey  St,  Brynmawr, 
Brecon,  and  at  19  Somerset  St,  Abcrtillery. 
Receiving  order  dated  26  Sept. 

Stafford.  Owen  and  Shaw,  electrical  con- 
tractors, carrying  on  business  at  Corner 
Shop  Cross  Rds,  Hexion.  Receiving  order 
dated  23  Sept. 

Release  of  Trustees 

Ashton-under-Lyne.  D.  R.  Kemp,  electrical 
contractor,  formerly  carrying  on  business 
as  Battv  and  Jackson,  at  15  Farnsworth 
Ave  and  North  Mill,  Katherine  St.  Trustee : 
J.  Tye,  20  Byrom  St,  Manchester  3,  released 
as  from  13  Siept. 

Hnddersfleld.  A.  Moore,  builder,  con- 
tractor and  electrician,  formerly  carrying 
on  business  at  5  Upper  Hirst,  Outlane, 
Huddersfield,  and  12  Hay  Gate,  Mount. 
Outlane.  Trustee:  F.  L.  Kilby,  27  Bradford 
Rd,  Brighouse,  Yorks,  released  as  from 
5  Aug. 

Applications  for  Discharge 

High  Coort  of  Justice.  G.  W.  May,  elec- 
trical contractor,  lately  carrying  on  business 
at  2a  First  St,  Chelsea,  S.W.3.  Application 
for  discharge  to   be   heard   at   Bankruptcy 


Bldgs,  Carey  St,  W.C.2,  on  4  Nov.,  at  11 
a.m. 

Swindon.  F.  Kirk,  electrical,  radio  and 
calor  gas  engineer,  formerly  carrying  on 
business  at  11  Railway  St,  Pocklington. 
Application  for  discharge  to  be  heard  at 
County  Court  Bldgs,  Clarence  St,  Swindon, 
on  12  Oct.,  at  11  a.m. 

Dividend 

Halifax.  L.  Filby,  radio,  television  and 
electrical  engineer,  carrying  on  business  in 
co-partnership  as  Filby  and  Brown  at  44 
Pa*^k  St,  Brighouse.  Dividend  per  £:  6s  6id. 
payable  at  Official  Receiver's  Office,  20 
North  Parade,  Bradford  1,  on  11  Oct.     . 

COMPANIES  ACTS 

Norman  Electrics  Ltd.  Creditors  to  send 
details  to  liauidator:  K.  R.  Cork,  19  East- 
cheap,  E.C.3,  by  19  Oct. 

Hill's  Enterpriaea  Ltd.  Meetings  of  credi- 
tors and  contributories  to  be  held  at  Official 
Receiver's  Office,  Somerset  Hse,  37  Temple 
St,  Birmingham  2,  on  7  Oct.,  at  11  and 
11.30  a.m.,  respectively. 

W.E.K.  (Electrical)  Ltd.  Last  day  for 
receiving  proofs  for  intended  dividend: 
15  Oct.,  to  liquidator:  J.  M.  M.  Torquil, 
4  Bucklersbury,  E.C.4. 

Capd    Electrical    and    Radio    Co.    Ltd. 

Creditors  to  send  details  to  liquidator :  C.  R. 
Watson,  124  High  St,  Dorking,  by  21  Oct. 

Scfton  Electrics  Ltd.  Creditors  to  send 
details  to  liquidator:  R.  P.  Booth,  5  Rum- 
ford  PI,  Liverpool  3,  by  1  Nov. 

Morbnry  Electricala  Ltd.  Liquidator :  W.  H. 
Meredith,  County  Court  Bldgs,  Westgate  St, 
Cardiff,  released  as  from  6  Sept. 

Elizabethan  Ens.  Co.  Ltd.  Meeting  of 
creditors  to  be  held  at  Room  47,  Winchester 
Hse,  E.C.2,  on  12  Oct.  at  12  noon. 
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MEETINGS  TO  NOTE 


THURSDAY,  6  OCT. 

I.E.E.  Presidential  Address,  Sir  Hamish  D. 
MacLaren,  Savoy  Pl»  W.C.2.  S.30  p.m. 

Chelmsford  Enoineerino  Society.  Presidential 
address.  Social  Hall,  Hoffman's.  7.30  p.m. 

A.S.E.E.  (Brighton.  Hove  and  District). 
** Weather  Forecasting,"  R.  G.  Veryard.  New 
Imperial  Hotel,  1st  Ave,  Hove.  7.30  p.m. 

I.E.S.  (Nottingham).  Chairman's  address.  Elec- 
tricity Centre.  Carrington  St.  6  p.m. 

British  Institution  op  Radio  Engineers 
(S.  Western).  Convention  on  "Aviation  Electronics 
and  its  Industrial  Applications"  until  7  Oct. 
College  of  Science  and  Technology,  Ashley  Down 
Rd,  Bristol. 

British  Institution  of  Radio  Engineers 
(Scottish).  "Technical  Education  for  the  Radio 
and  Television  Industry."  J.  B.  Rimmer.  Insti- 
tution of  Engineers  and  Shipbuilders,  39  Elmbank 
Cres,  Glasgow.  7  p.m. 

British  Institution  of  Radio  Engineers 
(N.  Western).  "V.H.F.  FM/AM  Transistor 
Receivers."  L.  E.  Jansson.  Reynolds  Hall. 
Manchester  College  of  Science  and  Technology, 
Sackville  St.  Manchester.  7  p.m. 

I.E.E.  (Cambridge  Electronics  and  Measurement 
Group).  Chairman's  address,  "Design  Processes 
for  Electronic  Equipment."  H.  V.  Beck.  Caven- 
dish Laboratory.  8  p.m. 

I.E.E.  (N.  Scotbind).  Centre  chairman's  address. 
R.  B.  Daniel.  Dundee. 

I.E.S.  (Glasgow).  "Exterior  Lighting  for  Build- 
ings," L.  C.  Rettig  and  H.  Baker.  British  lighting 
Council,  29  St.  Vincent  PI.  6.30  p.m. 

FRIDAY,  7  OCT. 

I.E.E.  (Medical  Electronics  Group).  Discussion. 
"Nerve  Endings."  Savoy  PI.  W.C.2.  6  p.m. 

I.E.E.  (N.  Staffs).  Chairman's  address.  G.  H. 
Gillam.  N.  Staffs  Technical  College,  Stoke-on- 
Trent.  7  p.m. 

A.S^E.E.  (Liverpool  and  District).  "A.C.  Dis- 
tribution  Equipment  for  Ships,"  M.  J.  Bolton. 
Industrial  Development  Centre,  M.A.N.W.E.B., 
Paradise  St.  7.30  p.m.  ' 

A.S.E.E.  (Sheffield).  Dinner/dance.  Kenwood 
HaU. 

A.S.E.E.  (Stoke  and  Crewe).  Aimual  dinner. 
Grand  Hotel.  Hanky. 

Society  of  Instrument  Technology  (Fawley). 
"The  Basic  Principles  of  Digital  Instrumenta- 
tion," D.  S.  Evans.  Admin.  Bldg.  Esao  Refinery. 
5.30  p.m. 

I.E.S.  (Leeds).  Chairman's  address.  British 
Lighting  Council.  24  Aire  St,  6. 1 5  p.m. 

I.E.E.  (N.  Scotland).  Centre  chairman's  address, 
R.  B.  Daniel.  Aberdeen. 

MONDAY,  16  OCT. 

I.E.E.  (E.  Anglia).  Chairman's  address.  "Elec- 
tricity in  the  Service  of  Mankind,"  E.  A.  Fowler. 
Cavendish  Laboratory,  (Cambridge.  6.30  p.m. 


I.E.E.  (N.  Eastern).  Chairman's  address.  D.  H. 
Thomas.  Neville  Hall,  Westgate  Rd,  Newcastle 
upon  Tyne.  6.1S  p.m. 

I.E.E.  (S.  Midlands  Supply  and  Utilisation 
Group).  "A  Basis  for  Short-Circu  t  Ratings  for 
Paper-insulated  Cables  up  to  11  kV,"  L.  Gosland 
and  R.  G.  Parr.  College  of  Technology,  Gosu 
Green.  Birmingham.  6  p.m. 

I.E.E.  (Western).  Chairman's  address,  A.  C. 
Thirtle.  Bristol  University.  6  p.m. 

I.E.E.  (N.W.  Graduates  and  Studenu).  Chair- 
man's address,  "Patents  and  Development  in 
Electrical  Engineering,"  D.  F.  Binns.  Engineers' 
Club,  Manchester.  7  p.m. 

A.S.E.E.  (Bournemouth  and  District).  "Floor- 
warming  Installations,"  A.  Hind.  Grand  Hotel, 
Firvale  Rd.  8  p.m. 

A.S.E.E.  (Central  London).  "Tidal  Models  and 
Their  Control,"  Duncan  Taylor.  White  Hall 
Hotel,  Bloomsbury  Sq.  W.C.I.  7.15  p.m. 

A.S.E.E.  (N.W.  London).  "Development  of 
Motor  O>ntrol  Centres."  F.  Caesar-Gordon. 
Clentury  Hotel.  Wembley.  8.15  p.m. 

Institution  of  Plant  Engineers.  "Utilisation 
of  Flash  Steam."  C.  R.  Crosse.  Royal  Society 
of  Arts,  John  Adam  St,  W.C.2.  7  p.m. 

TUESDAY,  11  OCT. 

I.E.E.  (Measurement  and  Control  Section). 
Chairman's  address,  'Time  and  Insulation." 
C.  G.  Garton.  Savoy  PI.  W.C.2.  5.30  p.m. 

I.E.E.  (N.  Midlands).  "The  Application  of 
Transistors  to  Line  Communication  Equipmem," 
H.  T.  Prior.  D.  J.  R.  Chapman  and  A.  A.  M. 
Whitehead.  H.Q.  Mess,  School  of  Signals,  Cat- 
terick  Camp.  6.15  p.m. 

I.E.E.  (N.W.  Utilisation  Group).  Chairman's 
address.  Some  Effects  of  Autonution,"  C. 
Ayres.  Engineers*  Chib,  Manchester.  6.15  p.m. 

I.E.E.  (N.  Ireland).  Chairman's  address.  "Elec- 
tricity and  the  Ulster  Farmer."  J.  McA.  Irons. 
Civil  Engineerinfi  Department,  David  Keir  Bldg. 
Queens  University,    Belfast.   6.30  p.m. 

I.E.E.  (Scottish  Electronics  and  Measurement 
Group).  Chairman's  address,  J.  Stewart.  Carlton 
Hotel,  North  Bridge,  Edinburgh.  7  p.m. 

I.E.E.  (Southern).  "The  Oral  Presenution  of 
Scientific  Material,"  A.  Ck>w.  The  Univerdty. 
Southampton.    6.30   p.m. 

I.E.E.  (London  Graduates  and  Students). 
Chairman's  address,  "Southern  Region,  Kent 
Coast  Electrification  Scheme — Power  Supply 
Apparatus,"  A.  Porter.  Medway  College  of 
Technology,  Chatham.  7  p.m. 

I.E.S.  Presidential  address,  "Lighting  and  Re- 
search," W.  S.  Stiles.  Royal  Institution,  Albe- 
marle St,  W.l.  6  p.m. 

A.S.E.E.  (Aldershot  and  Districts).  "Electronic 
Omtrol  Apparatus,"  Dr  Fletcher.  C^een's  Hotel. 
High  St.  8  p.m. 

A.S.E.E.  (Chester  and  District).  "Electricity 
Supply  Distribution  Network,"  Westminster  Hotel, 
City  Rd.  7.45  pjn. 


HACKBRTOGE  HOLDINGS  LTD. 


Expanding  Demand  Envisaged 


THE  12th  Annual  General  Meeting  of 
Hackbridge  Holdings  Limited  was 
held  on  30  Sept.  in  London,  Mr  A.  L. 
Foulger  (the  Cnairman)  presiding. 

The  following  is  a  summary  of  his 
circulated  statement: 

In  my  last  report  I  emphasised  the 
severe  competition  in  the  Home  and 
Export  Markets  for  business  with  greatly 
reduced  profit  margins.  Many  references 
have  been  made  elsewhere  to  this  state 
of  affairs  and  in  particular  the  intense 
price  cutting  in  the  Cable  Industry,  and 
as  production  costs  have  tended  to  rise 
this  had  a  further  adverse  effect  on  final 
results,  which  fortunately  our  Organisa- 
tion is  sufficiently  diverse  to  minimise. 

Our  Group  subsidiaries,  which  have 
excellent  management  teams,  were  able 
to  secure  a  reasonable  share  of  business 
during  the  year  ended  31  March,  1960, 
resulting  in  a  trading  profit  of  £276,777. 
After  providing  £116,141  for  depreciation 
and  £102,623  for  taxation,  and  crediting 
post-acquisition  profits  of  a  newly- 
acquired  subsidiary  of  £24,363  there 
remains  the  sum  of  £82,376  available  net 
profit.  After  payment  of  net  dividends  on 
the     Preference     and     Ordinary     Share 


Capital  the  sum  of  £13,470  has  been 
retained  by  the  Group.  Consequent  upon 
the  revaluation  of  Fixed  Assets  and  the 
purchase  of  subsidiaries,  consolidated 
capital  revenue  reserves  now  amount  to 
£1,653,182. 

During  the  year  under  review  we 
incurred  capital  expenditure  of  £70,978 
with  further  commitments  of  £6,001  out- 
standing. Your  Directors  consider  there 
is  every  reason  to  expect  an  expanding 
demand  for  our  products  and  that  sub- 
stantial capital  expenditure  will  therefore 
be  justified. 

Generally,  business  is  brisk  at  the 
present  time  and  our  Group  order  book 
is  substantial.  If  the  demand  continues 
and  reasonable  profit  margins  can  be 
achieved,  I  am  confident  that  we  shall 
obtain  reasonably  good  result  again  this 
year. 

The  report  was  adopted  and  the  final 
dividend  of  12i%  making  20%  for  the 
year  was  approved. 

A  proposal  to  increase  the  authorised 
capital  to  £1,700.000  by  the  creation  of  a 
further  3,200,000  Ordinary  Shares  of  5s 
each  was  duly  sanctioned. 


A.S.E.E.  (E.  Kent).  "The  Richboroush  Genet, 
ating  Sution,"  H.  W.  Le-Grys.  County  Hold. 
Canterbury.  8  p.m. 

A.S.E.E.  (GUsgow).  "Heavy  Industrial  CoboqI 
Gear."  C.  V.  Curran.  KenUwonh  Hotel,  Qaea 
St.  8  p.m. 

A.S.E.E.  (Portsmouth  and  District).  "IndoittU 
Law."  Committee  Room,  Ministry  of  Labi 
Offices,  Lake  Rd.  7.30  p.m. 

A.S.E.E.  (S.  Wales).  "The  Orsanisatkm  of 
Industrial  Electrical  Maintenance,"  S.  R.  A. 
Phelps.  Park  Hotel.  Park  PI.  Caidiff.   7.30  p.a. 

A.S.E.E.  (York).  "Electrical  Control  of  01 
and  Gas  Burners,"  D.  Stretton-Smith.  Rofll 
Sution  Hotel.  7.30  p.m. 

British  Institute  of  Management.  Fifteenth 
National  Conference  at  Harrogate  until  13  Oct. 

WEDNESDAY,  12  OCT. 

I.E.E.  (Education Circle).  Discussion:  "Labora- 
tory Work  for  the  Part  III  Examination.  Samf 
PI,  W.C.2.  6  p.m. 

I.E.E.  (N.  Lanes).  Chairman's  address.  C.  C. 
Bacon.  N.W.E.B.  Demonstration  Theatre.  Friar- 
gate,  Preston.  7.15  p.m. 

I.E.E.  (S.  Midlands  Graduates  and  Students). 
Chairman's  address,  K.  Gunary.  James  Wan 
Memorial  Institute,  Birminsham.  6.30  p.m. 

I.E.E.  (Rugby).  Chairman's  address,  E.  S.  HsU 
Rugby  College  of  Technology  and  Aru.  6.30  pjn. 

I.E.E.  (Oxford).  "Some  Engineering  Probkmi 
on  Nimrod,"  P.  Bowles.  District  Offices.  Soothen 
Electricity  Board,  37  George  St.  Oxford.  7  pjn. 

A.S.E.E.  (Birmingham).  "The  Provisions  of 
Adequate  Electrical  Insullations  in  Buildtivs— 
Small  Industrial  Premises,"  J.  A.  Sharp.  Exchange 
and  Engineering  Centre,  Birmingham  2.  7.30  pju. 

A.S.E.E.  (Leicester).  Haldane  Regional  Lecture: 
"Electricity  from  Water  Power  and  Pumped 
Storage,  M.  Braikevitch.  Edward  Wood  HaU. 
London  Rd.  7.30  p.m. 

A.S.E.E.  (Luton).  "Panelec  Floor-waxminc  and 
Ancillary  Equipment,"  D.  W.  Ackcry.  Lnton 
College  of  Technology,  Park  Sq.  8.13  p.m. 

British  Institution  op  Radio  Enoinbeis 
(W.  Midlands).  **Electrical  Synthesis  of  Music." 
Alan  Douglas.  Collese  of  Technology,  Wnlfrana 
St,  Wolverhampton.  7. IS  p.m. 

British  Institution  of  Radio  EMomcEU 
(Electro-Acoustics  Group).  "Electro-Aoooatics  for 
Human  Listeners,"  Professor  Colin  Cheny. 
London  School  of  Hygiene  and  Tropical  Medi- 
cine, Keppel  St,  Gower  St,  W.C.I.  6.30  pjB. 

Society  of  Instrument  TECHNOtxxnr  (Maiw 
Chester).  *'DaU  Handling  and  Processing."  E.  K. 
Robertson.  Ck>llege  of  Science  and  Technoloijr. 
Sackville  St.  6.45  p.m. 

Women's  Enoineerino  SoasTY.  "The  Use  of 
Microwaves  in  Telecommunications,"  J.  Rice. 
Hope  Hse,  45  Gt.  Peter  St.  S.W.I.  7  pjn. 

THURSDAY,  13  OCT. 

I.E.E.  (Utilisation  Section).  Chairman's  address. 
"DevelopmenU  in  Elearical  Plant  for  Industry,*' 
J.  M.  Ferguson.  Savoy  PI,  W.C.2.  5.30  pjn. 
•  I.E.E.  (Southern).  "The  Measurement  of 
Time,"  L.  Essen.  S.  Dorset  Technkal  CoUege, 
Weymouth.  6.30  p.m. 

I.E.E.  (West  Wales).  Chairman's  address,.  J. 
Nelsey.  Conference  Room.  S.  Wales  Ekctikfay 
Board,  Kingsway,  Swansea.  6  p.m. 

I.E.E.  (Southern  Graduates  and  Students). 
Chairman's  address,  "A  Review  of  Modem 
Computing  Elemenu,"  R.  E.  Hayes.  The  Uni- 
versity, Southampton.  6.30  p.m. 

iNSTiTtrnoN  OP  PRODtxmoN  Engineers  (S. 
Western).  "Introduction  to  Milwaukee-Matic.*' 
A.  Tack.  Technical  College,  Brunswick  Rd, 
Gloucester.  7.30  p.m. 

Council  for  Preservation  op  Rihial  Ehojhd. 
National  Conference  for  Preservation  of  the 
Countryside  at  Weymouth  until  IS  Oct. 

First  Electrical  Engineers*  ExHnrnoM 
Dinner.  Grosvenor  Hse.  London. 

A.S.E.E.  (Bradford  and  District).  "Further 
Discussion  on  the  I.E.E.  Regulations,**  J.  L. 
Browell  and  H.  F.  Smith.  Midland  Hotel. 
7.30  p.m. 

A.S.E.E.  (S.W.  London).  "Recent  Develop- 
ments in  Luminescent  Light  Sources."  Thorn 
Hse,  Upper  St.  Martin's  La,  W.C.2.  8  p.m. 

Society  of  Instrument  Technology  OTees- 
side).  "The  Errors  of  Instruments — ^Their  Study 
and  Importance,"  H.  Kenney.  Cleveland  Scientific 
and  Technical  Institute,  Corporation  Rd,  Middles- 
brough. 7.30  p.m. 

Society  of  lNSTRUME>rr  Technology  (Liver- 
pool). "Any  Questions."  M.A.N.W.E.B.  Indus- 
trial  Development  Centre.   7   p.m. 

Society  of  Instrument  Technology  (Control 
Section).  "Transistor  Switches  in  Monitor  and 
Control  Systems,"  W.  A.  Ross.  Manson  Hse, 
26  Portland  PI.  W.l.  7  p.m. 

I.E.S.  (Manchester)."Lighting  Journey  Down 
the  Rhine."  E.  J.  Smith.  Demonstration  Theatre 
of  N.W.E.B.,  Town  HaU  Extension,  Manchester  2. 
6  p.m. 
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Smith  House  Service  Meters 
ensure  quality  control 


ITIPt  m.U  J-PHME  i-ELEMENT     ■ 
WATTHOUR  METER  ■ 
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Smith  Meters  Limited 


ROWAN  ROAD  ■  STREATHAM  VALE  •  LONDON  •  S.W.I6  •  TELEPHONE:  POLLARDS 


Tin: 


3-step  distance  protection 
for  distribution  lines 


viiched  Mho  scheme 
provides  phase  fault  distance 
iiroieciion  in  a  single  relay  case. 
A  truly  economic  proposition, 
the  COM  is  little  more  than 
ihui  111"  diieclional  overcurrent 
proleciinn 


E  ENGLISH  ELECTRIC  Company  Limited.   English  Electric  ttovist,  'St^kw^,  V.^^^'^'^- 
Meier,  Relay  and  Insinimenl  Division,  Stafford 


Elecirical  'limes,  13  October,  1960 
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REWINDS 

ARCO  Rewinds  latest  type  Service  Depot  pro\;di?s 
the  fastest  emergency  electrical  repair  service  for 
both  A.C.  and  D.C.  machines  in  Great  Britain 
today. 

RE-WINDING  AND  COMPLETE  RE-BUILDING 

is  carried  out  by  the  most  advanced  and  efficieni 
methods— for  all  electrical  machines  from  multi- 
speed  motors  to  the  largest  and  heaviest  industri;tl 
generators  and  electrical  equipment. 
Every  job  is  given  a  final  high-voltage  test  before 
delivery  back  to  you  in  extra  quick  lime. 


ANY  DAY  ANY  NIGHT  (including  holidays) 
ARCO  REWINDS  PUT  IT  RIGHT 

We  co/lect  jn  ^trnr  area 


THURSDAY  13    OCTOBER,     I960 
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Laminoire  reversible  pour  aluminium  547 

Lingots^  d'aluminium  jusqu'i  une.  6paisseur  de  41  cm.  et 
une  longueur  de  380  cm.  peuvent  etre  lomin^s  dans  un 
isminoire  &  chaud  reversible  de  nouvelle  construction.  Ce 
laminolre  est  command6  par  deux  moteurs  de  4.000  h.p. 
chacun  h  courant  continu  deriv6  d'un  groupe  ilgner.  Les 
moteurs  sont  disposes  de  fa^on  que  le  superieur  est  plus 
pr^s  au  laminoire  pour  permettre  facets  6galement  facile 
des  deux  moteurs.  Les  moteurs  principaux,  le  groupe 
Ilgner  et  les  autres  commandos  and  controles  sont  plac6s 
dans   la   chambre  des  moteurs  adjointe  au   lamlnoiro. 

Moteurs    ilectriquas    pour    Us    Chemins    de    Per 

Britenniques  556 

Locomotives  61ectrrques  et  materiel  roulant  a  unit6 
multiple  ont  ^t6  le  sujet  de  discussions  h  une  conference 
Internationale.  Les  locomotives  du  systeme  25/6.25  IcV  i 
50  Hz  sont  fournies  d'un  moteur  6  courant  continu  muni 
d' unites  transformateur/redresseur  et  sont  destinies  d 
atteindre  une  vitesse  de  160  km.  par  heure  avec  un 
charge  ti'aln^  de  475  tonnes  sur  chemin  horizontal 
Unit6s  multiples  pour  le  service  de  banlieue  sont 
destinies  h  atteindre  une  vitesse  de  120  Km.  par  heure 
evec  une  acceleration  moyene  au  depart  de  1,76  Km/h 
par   seconde. 


Cenirale  Eeeiisaise  de  760  MW        

La  Centrala  de  Kincardine  est  situ^e  sur  le  Firth  of 
Forth  dans  I'Ecosse  meridionale.  La  premidre  phase  com- 
prends  trois  turbo-alternateurs  aliment6s  h  vapeur  h 
chaudidre  individuelle  pour  390  tonnes  par  heure.  Las 
caract6ristiques  de  la  vapeur  prises  ^  la  soupape  d'arret 
de  la  turbine  sont  105  Kg/cm2  h  538*'C.  avec  un 
rechauffement  jusqu'^  538*'C  aprds  passage  d  travers  Ip 
cyiindre  de  haute  pression.  On  a  d6j&  commenc6 
Taddition  de  deux  groupes  de  200  MW  chacun  d  cette 
centrale. 
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Aluminium- Umkehrwelzwerk       ...     547 

Auf  einem  vor  Kurzem  in  Dienst  gestellten  Umkehr 
Helsswalzwerk  konnen  Aluminiumbsrren  bis  zu  410  mm 
stark  und  3800  mm  lang  ausgewalzt  warden.  Der  Antrieb 
erfolgt  durch  zwei  nach  dem  llgner-System  gespeisten 
Gleichstrommotoren  von  je  4000  PS,  die  so  angeordnet 
sind,  dass  der  hoher  gelegene  Motor  der  Walzstrasse  am 
n&chsten*  liegt.  Hierdurch  wird  erreicht,  dass  beide 
Motore  glerch  gut  zuganglrch  sind.  Die  Antriebsmotore, 
der  llgner-Satz  und  samtiiche  ubrigen  Antriebs-  und 
Steuerungsorgane  sind  in  einem  neben  der  Walzhalie 
gelegenen    Betriebsraum    untergebracht. 

Elekfromofere  fur  die  britischen   Eisenbahnen  ...     556 

Auf  einer  internationalen  Konferenz  standen  elektrische 
Lokomotive  und  Triebwagenzuge  zur  DIskussion.  Die  fur 
das  britische  25/6,25  kV,  50  Per.-Netz  vorgesehenen 
Lokomotiven  haben  durch  Umformer  gespeiste  Gleich- 
strommotoren und  sind  fur  eine  Hochstfahrgeschwindig- 
keit  von  160  km/St  bei  einer  Zuglast  von  475  Tonnon  auf 
ebenar  Strecke  ausgelegt.  Fur  den  Vororteverkehr 
bestimmte  Triebwagenzuge  sind  fur  eine  Hochstfahrge- 
schwindigkeit  von  120  km/St  und  eine  mittlere  Anfanr- 
beschleunigung   von    1,76   km/St/sek   konstruiert. 

760  MW.KrefNferk  in  SchoHland       565 

Das  neue  Kincardine-Kraftwerk  liegt  an  der  Forth- 
Einbuchtung  im  sudlichen  Teii  Schottlands.  Die  erste 
Eniwicklungsstufe  umfasst  drei  120  MW-Turbogenerator- 
satze,  deren  Dampfverbrauch  Einheitskessels  mit  einer 
Nennloistung  von  390  t/h  entnommen  wird.  Dampfwerte 
am  Turbrnenabsperrventll:  105  kg/cm2,  538**  C  mit 
Wiedererhitzung  auf  538*  C  nach  der  Hochdruckstufe. 
Der  Einbau  zweier  weiterer  200  MW-Generatorsatze 
wurde  bereits  in  Angriff  genommen. 
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FINANCE  FOR  SUPPLY 

There  is  a  welcome  confidence  and  pride  in  the  strength  of  the  supply  industry 
in  an  important  review  of  the  industry's  financing  practice  which  Dr  R.  S. 
Edwards,  one  of  the  Electricity  Council  deputy  chairmen,  has  contributed  to 
Lloyds  Bank  Review.  He  expresses  a  fear  that  his  article  may  be  read  as  either 
defensive  or  complacent,  but  there  is  little  defensive  in  his  claim  that:  "If  the 
electricity  industry  was  told  to  fend  for  itself  and  given  freedom  to  choose  how 
best  to  do  this  it  could  make  a  good  showing  on  the  capital  market ...  In  the 
financial  framework  within  which  it  is  asked  to  live  it  pays  its  way.  It  could  do 
so  in  any  other."  Nor  is  there  complacency  in  his  discussion  of  tariff  design  as 
a  means  to  an  improved  load  factor,  where  he  shows  concern  that  enthusiasm 
for  lower  unit  charges  could  lead  to  the  position  where  increasing  volume  of 
business  resulted  in  lower  rather  than  higher  surpluses  because  charges  fall  below 
marginal  costs.  This  survey  is  going  to  be  quoted  as  an  important  inside  opinion 
on  the  case  for  present  practice  in  the  industry;  practice  which  is  conveniently 
considered  as  applying  overall,  but  which  must  in  the  last  resort  be  related,  as 
Dr  Edwards  is  careful  to  emphasise,  to  the  individual  responsibility  of  each  board 
separately  for  its  financial  results.  Inevitably,  it  is  in  large  part  a  repetition  of 
the  financial  section  of  the  recently  published  Electricity  Council  report,  but 
the  additions  are  significant.  Outstanding  amongst  them  is  an  indirect  contrasting 
of  the  abilities  of  the  area  boards  and  of  the  Generating  Board  to  meet  unexpected 
demands.  For  the  Generating  Board,  as  we  pointed  out  last  week,  the  older  plant 
on  the  system  provides  a  margin  either  way.  It  could  be  kept  in  being  to  meet 
occasional  peaks  if  there  was  underestimate,  or  taken  out  of  service  without 
serious  financial  consequences  if  demand  fell  below  long-term  expectations. 
But  the  distribution  networks  have  been  starved  of  capital  too  long.  They  have 
no  "fat"  to  eat  up  when  underestimate  occurs.  Fast  injection  of  capital  is  their 
only  hope  of  survival,  a  situation  which  seems  only  recently  to  have  been 
admitted  at  Government  level. 

PAYING  FOR  THE  FARMER       ' 

There  is  welcome  imagination  and  enterprise  in  the  Eastern  EB  announcement 
last  week-end  that  they  are  to  embark  on  a  planned  scheme  to  complete  rural 
electrification  in  the  area  over  the  next  five  years.  Some  5,000  farms  and  nearly 
five  times  that  number  of  other  rural  premises  are  involved,  inevitably  the  most 
remote  in  an  area  which  has  the  second  highest  number  of  farms  of  all  the  area 
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boards.  To  connect  them  with  reasonable  economy 
will  need  careful  planning  and  large-scale  operation 
of  line  gangs;  it  will  need  as  well  the  co-operation 
of  the  popidace,  individually  and  through  local 
authorities,  so  that  the  growing  delay  over  wayleaves 
and  idanning  permission,  respectively,  can  be  kept 
to  manageable  proportions.  Yet  even  if  all  this  is 
obtained,  and  the  vigour  of  the  Eastern  Board 
approach  promises  well  on  that  point,  '^Operation 
Round-Up"  will  only  go  through  by  courtesy  of 
existing  EEB  consumers.  This  is  because  the  Board 
intends  to  keep  connection  charges  unaltered, 
although  they  are  based  on  calculations  in  rdation 
to  more  accessible  premises.  Such  charges  cannot 
cover  the  economic  cost  of  the  new  schemes,  how- 
ever onerous  the  potential  consumers  may  find  them. 
Of  course,  the  Board  is  well  within  its  rights  in  its 
decision.  It  has  to  "'secure  so  far  as  practicable'* 
extension  of  supplies  to  rural  areas,  just  as  it  has  to 
"secure  so  far  as  practicable"  cheapening  of  supi^ies 
generally,  and  ensure  that  its  revenue  account  is 
not  in  deficit  The  Eastern  EB  have  decided  that  its 
inlying  consumers  shall  help  those  more  remote.  A 
question  which  must  arise  is  how  this  policy  will 
affect  the  hope  of  some  other  boards  to  persuade 
central  government  that  any  such  subsidy  should  be 
its  responsibility,  not  that  of  the  supply  industry. 

ELECTRIC  BLANKET  ACCIDENTS 

Consumers  Association  Ltd.,  in  their  publication 
Which?,  this  month  tackle  the  question  of  electric 
blankets,  not  from  the  aspects  of  value  for  money 
or  operating  efficiency,  but  from  the  safety  angle. 
Electric  blankets  are  a  great  comfort,  but  their  safety 
record  has  not  been  so  good  as  that  of  most  elec- 
trical devices.  It  has  been  improving — the  2,600 
fires  in  1956  quoted  by  Which?  is  probably  reduced 
to  about  a  quarter  now,  despite  many  more  blankets 
in  use — ^but  there  are  more  accidents,  including 
fatalities,  than  can  be  regarded  with  equanimity. 
Which?  puts  emphasis  on  loading  and  thermostatic 
control  in  its  discussion  of  blanket  safety,  but  it 
may  be  that  although  neglect  of  such  factors  leads 
to  bums  it  is  other  causes  that  are  more  responsible 
for  serious  trouble.  For  example,  one  leading 
authority  has  suggested  that  open-circuit  arcing  is 
the  main  cause  of  fires  origiinating  in  electric  blankets. 
That  underlines  one  of  the  alarming  characteristics 
of  electric  blankets;  it  is  easy  to  make  a  blanket 
of  some  sort  at  a  low  price,  probably  expensive  to 
ensure  that  the  blanket  that  looks  the  same  and 
heats  the  same  remains  safe  under  the  stress  of 
constant  use. 

TARIFF  ACROSS  THE  BORDER 

With  electricity  tariffs  at  the  moment  so  much  in 
the  mind  of  area  boards,  it  is  worth  while  giving  close 
attention  to  what  is  happening  across  the  border. 
The  South  of  Scotland  EB,  which  had  an  origin 
common  with  that  of  other  area  boards,  now  has 
the  distinction  of  looking  after  its  own  generation 
and   freedom   from   the   mutual   influence   of   Sir 


Robertson's  round  table.  Such  independence  has 
obviously  played  a  part  in  the  second  round  of  tariff 
changes  that  the  Board  are  now  making  following 
the  6%  rise  in  domestic  and  commercial  tariffs 
earlier  this  year.  The  particular  success  that  they 
have  had  in  off-peak  load  development  has  whetted 
their  appetite  for  more.  With  about  one-fifth  of  the 
off-peak  load  of  Great  Britain  within  their  area,  they 
are  now  cutting  tariffs  by  0-04/0-05d  a  unit,  while 
retaining  the  favourable  basis  of  restricted  periods. 
Of  greater  effect  is  the  rise  of  three  shillings  a  kW 
m.d.  for  industry,  reflecting  the  higher  capital  charges 
of  modem  plant,  a  factor  to  which  the  CEGB  has 
already  given  tariff-wise  expression.  There  is  also 
some  corresponding  reduction  in  the  unit  charge. 
The  distinguishing  feature  of  this  new  tariff  lies  in 
the  coal  adjustment  clause.  This  is  now  based  on  a 
cost  of  90s  a  ton  instead  of  the  familiar  60s  so  that, 
with  average  coal  cost  below  this  figure,  the  con- 
sumer will  be  given  a  rebate  on  a  higher-priced 
unit  instead  of  the  usual  surcharge  on  a  lower-priced 
one.  The  psychological  niceties  of  the  two  charging 
methods  will  no  doubt  lead  to  endless  discussion 
between  tariff  specialists,  particularly  as  the  South 
Scotland  adjustment  is  0-00004d  (000002d  h.v.) 
lower  than  most  tariffs  south  of  the  border,  possibly 
due  to  the  higher  component  of  hydro-electricity 
purchased  and  generated. 

WHY  THE  NAVY  WENT  AX. 

Electrical  equipment  accounts  for  almost  one-third 
of  the  cost  of  new  ships  for  the  Royal  Navy.  That 
startling  estimate  by  the  incoming  president  of  the 
lEE,  Sir  Hamish  MacLaren,  indicates  the  importance 
of  the  tale  he  tells  in  his  presidential  address  of 
electricity's  rise  afloat.  A  crucial  decision  that  stands 
out  is  the  choice  of  alternating  current  for  post-war 
construction;  and  the  selection  of  the  American 
60  c/s  standard  for  frequency.  At  this  late  time.  Sir 
Hamish's  rehearsal  of  the  arguments  for  this  choice 
remains  of  interest.  Increasing  power  demands  made 
a  higher  voltage  necessary  and  the  higher  voltage 
was  a  strong  indication  for  a  change  to  a.c.  despite 
real  and  imagined  difficulties  about  variable  speed 
drives.  Close  behind  electrical  necessity  came  general 
weight  considerations,  and  here  the  distribution 
economy  of  a  multi-phase  system  had  added  attrac- 
tion. But  what  frequency?  From  the  weight  aspect, 
the  highest  possible;  60  c/s  was  the  final  choice, 
ostensibly  because  it  gave  something  in  weight 
advantage  while  at  the  same  time  keeping  within 
the  well  established  design  range.  Of  course,  it  also 
gave  compatibility  with  the  US  Navy,  though  Sir 
Hamish  suggests  that  as  an  incidental  factor.  That 
choice,  however,  has  proved  decisive  for  the  mer- 
chant navy  as  well,  and  some  of  the  consequential 
RN  decisions,  such  as  the  choice  of  a  high  standard 
of  automatic  voltage  regulation  at 
generators  rather  than  use  of 
voltage  stabilisation  gear  in  equip- 
ment have  also  been  instituted. 


This  week's  quick  summary  of  electrical  news  faces  advertisement  page  16 
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Hot  reversing  miU 
for  aiuminium^part  1 


by  G.  H.  Sutton' 


THE  plant  installed  at  the  Rogerstone  Works  of  Alcan 
industries  Ltd.,  fonnerly  Northern  Aluminium  Co. 
Ltd.,  in  1950  for  the  production  of  aluminium 
sheets  appeared  in  I9S6  to  be  approaching  the  production 
limits,  both  for  size  of  product  and  for  quantity  of  pro- 
duction. The  layout  of  this  hot  mill  line  is  shown  in 
Fig.  2.  Use  of  large  aluminium  plates  for  ship  super- 
structures had  increased  and  showed  every  prospect  of 
further  expansion.  Alcan  Industries,  therefore,  decided 
that  the  capacity  of  the  hot  strip  line  should  be  increased 
and  a  brealdng^lown  stand  installed  which  would  be 
capable  of  rolling  large  plates  from  ingots  of  up  to  16  in. 
tfiick,  150  in.  long  and  weighing  17,500  lb. 

In  July,  1957,  AEI  were  authorised  to  proceed  with  the 
design  work  and  later  with  manufacture.  The  develop- 
ments which  were  finally  decided  upon  were  as  follows: 
1.  A  four-high  hot  roughing  reversing  mill  would  be 
installed  in  front  of  the  existing  hot  line  and  used  for 
the  initial  breaking  down  before  the  slabs  are  conveyed 


into  the  existing  breaking-down  stand  (96  in.  mill).  The 
144  in.  hot  reversing  mill  was  to  be  of  sufficient  width 
and  power  to  enaole  it  to  function  as  a  plate  mill 
independently  of  the  hot  line. 

2.  The  existing  breaking-down  stand  (96  in.  mill) 
would  become  tne  intermediate  stand  and  the  existing 
intermediate  stand  (84  in.  mill)  would  be  removed  and 
replaced  by  transfer  tables. 

The  existing  finishing  mill  comprising  two  four-high 
stands  in  tandem  would  be  increased  to  three  stands  with 
provision  for  the  later  installation  of  a  fourth  sund. 
Initially,  there  would  be  a  single  hot  coiler  synchronised 
with  the  final  finishing  stand.  Provision  was  to  be  made 
for  instaliing  a  second  coiler  at  a  later  stage.  The  new 
arrangement  of  the  hot  line  is  shown  in  Fig.  3. 


Hot^Reversii^  Mill 

The  electrical  equipment  supplied  for  the  144  in.  hot 
reversing  mill  was  designed  to  drive  and  control  all 
operations  on  the  ingot  from  leaving  the  ingot  heating 
furnace,  through  the  rolling  schedules,  until  it  is  cut  to 


Fff.  I.  Gtnerol  ¥ie¥i  of  144  In.  hM  rwtnlat  mill  at  ftogenane  WoriaofMcan  Indtntrfcs  Ltd. 
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the  required  length  ia  the  slab  shear.  It  is  then  either 
passed  on  to  the  96  in.  mill  for  further  rolling  and  coiling 
or  is  removed  as  a  completed  plate. 
The  main  drives  are  listed  in  Table  I,  above. 

Layout 

The  space  available  for  the  electrical  equipment  was 
limited  but  it  was  possible  to  place  the  motor  room 
between  the  96  in.  milt  pre-heat  furnaces  and  new  pit- 
type  pre-heat  furnaces.  This  arrangement  was  also  con- 
venient because  a  single  additional  bay  could  be  built  to 
house  the  mill,  roll  grinding  shop  and  motor  room  served 
by  a  common  125  ton/25  ton  crane.  The  crane  passes 
through  an  opening  fitted  with  roller  shutter  doors  between 
the  motor  room  and  the  mill. 

The  position  of  the  motor  room  has  made  it  much 
squarer  than  usual.  The  layout  is  shown  in  Fig.  5. 


for  fiot  reversing  mill 


By  placing  the  Ilgner  set  parallel  to 
and  adjacent  to  the  mill  motors,  tbc 
aluminium   busbar  runs  are  reduced 
to  a  minimum.  The  lubrication  room 
is  at  the  non-drive  end  of  the  miil 
motors,  where   it  is  in  a  conveaieni 
position  to  obtain  adequate  fail  fnun 
all    bearings.    This    layout    has    Ihe 
advantage   that  the  busbars  and  Iht 
oil  pipes  do  not  cross,  since  the  oil 
pipes  are  taken  from  the  outer  sides 
of  both  blocks.  A  heavy  erection  area 
with  a  strengthened  floor  is  provided 
over  the  lubrication  room,  capable  of  taking  the  weight 
of  a  motor  armature  and  two  frames  (about  220  tons>- 
The  two  main  auxiliary  motor  generator  sets  are  placed 
between  the  Ilgner  set  and  the  mill  motors,  as  they  stan<^ 
on  a  suspended  floor  of  the  motor  room  and  do  ncv*^ 
require  any  foundations  extending  into  the  basement. 

On  the  opposite  side  of  the  Ilgner  set  from  the  miLl 
motors  are  the  convenors  for  supplying  the  table  motor*  - 
These  consist  of  six  pumpless  steel  tank  truck-mo untec^ 
converlor  units  with  two  grid  control  cubicles. 

Adjacent  to  the  converlors  are  the  dynamic  brakia^S 
switches  for  the  Ugner  set  motor. 

All  control  gear  is  mounted  in  an  annexe  (Fig.  8)  whicK= 
is  sound-proofed  and  separated  from  the  motor  room  by 
double  glazed  screens.  A  total  of  176  ft  of  open  control 
panel  is  provided.  The  d.c.  control  panels  are  mounte(^ 
on  the  ground  floor  while  the  a.c.  control  panels  aocV 
distribution  switchgear  are  mounted  immediately  above=s 
on  a  gallery.  The  supervisory  desk  is  set  against  one  of^ 
the  glazed  screens  so  that  tbe  operator  looks  out  onto  the 
motor  room  and  has  his  back  to  the  control  panels. 

In  between  the  control  panels  and  the  supervisory  desk 
are  the  magneslat  cubicles  housing  the  magnestals 
(magnetic  amplifiers)  and  ampliflers  for:  feed  rolls;  turn- 
tables; load  balance;  screwdowns;  slab  shear.  Also 
housed  here  are  phase  shifting  auxiliaries  and  reversing 
switch  static  switching  for  the  table  drives. 

The  alarm  annunciation  equipment  is  mounted  beside 
the  magnestats. 

Mill  Motors 

Until  recently.  large  twin  drives  have  been  built  with 
the  top  roll  motor  further  from  the  mill  than  the  other. 
a  jackshaft  passing  over  the  bottom  roll  motor  to  a  bearing 
on  a  bridge  or  "A"  frame  which  spans  the  drive-end 
bearing  of  the  bottom  motor.  With  this  arrangement  access 
to  the  bottom  roll  motor  is  difficult  and  for  any  major 
inspection  the  jackshaft  must  be  removed  before  the  motor 
frame  can  be  lifted. 
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In  order  to  provide  equally  good  access  to  both  motors, 
twin  drives  may  be  arranged  with  the  top  motor  nearer 
the  mill  and  the  bottom  roll  drive  passing  underneath  it, 
so  that  the  jackshaft,  which  needs  no  maintenance  and  is 
never  likely  to  need  replacement,  is  out  of  sight  and  out 
of  the  way.  This  has  been  referred  to  as  the  ''top  forward" 
arrangement  and  a  number  of  such  drives  are  in  operation 
in  America. 

The  hot  reversing  mill  motors  form  not  only  one  of 
the  highest-torque  twin  drives  but  also  the  first  *'top 
forward**  twin  drive  in  this  country. 

The  arrangement  of  the  two  motors  is  shown  in  Figs.  9 
and  10. 

The  top  motor  drive  end  bearing  and  the  jackshaft 
bearing  are  mounted,  respectively,  above  and  below  a 
stiff  beam  which  forms  a  tie  between  the  two  sides  of  the 
baseplate.  The  baseplate  is  sectionalised  to  permit  the 
jackshaft  to  be  removed  should  this  ever  be  necessary. 
The  underslung  jackshaft  bearing  can  be  serviced  readily 
from  beneath  as  there  is  plenty  of  clearance  downwards. 
The  weight  of  the  jackshaft  is  taken  on  a  built-in  hydraulic 
jack  and  the  bearing  can  then  be  dismantled,  Fig.  9.  A 
special  built-in  tackle  is  used  to  lower,  first  the  sump 
(after  draining),  then  the  bearing  liner  retaining  cap  and 
finally  the  bottom  and  top  half  liners  (the  top  half  liner 
can  be  slewed  round  into  position  for  lowering).  The 
parts  are  lowered  onto  a  trolley  which  can  be  run  out 
through  a  passage  in  the  foundations  onto  a  platform  in 
the  basement  directly  under  a  hatch  in  the  motor  room 
floor.  When  the  hatch  cover  is  removed  the  parts  of  the 
bearing  can  be  lifted  by  the  motor  room  crane. 

The  five  bearings  of  the  motors  and  jackshaft  have 
identical  and  interchangeable  white  metal  journal  bear- 
ings suitable  for  continuous  high  pressure  lubrication  and 
equipped  with  standby  disc  and  scraper  assemblies.  The 
two  commutator  end  (non-drive  end)  bearings  also  incor- 
porate a  double  ring  reversible  flood-lubricated  Michell 
thrust  bearing  operating  against  a  collar  which  is  part  of 
the  shaft  forging.  These  bearings  have  a  thrust  capacity 
of  104  tons  continuously  and  315  tons  momentarily.  The 
thrust  is  transmitted  directly  to  the  pedestals  and  does 
not  pass  through  the  journal  liners. 

Since  the  thrust  is  taken  at  the  non-drive  end,  the  front 
support  beam  is  relieved  of  this  duty  and  the  forces  are 
taken  to  the  point  where  the  foundation  block  is  best 
able  to  receive  them.  The  thrust  is  taken  between  the 
bearing  housing  and  the  baseplate  by  transverse  folding 
keys.  Vertical  thrust  posts  are  cast  into  the  foundation 
block  and  project  into  recesses  in  the  baseplate.  Jacking 
screws  in  the  baseplate  perform  the  double  function  of 
facilitating  the  initial  lining  up  and,  when  the  installation  is 
complete,  clamping  the  baseplate  to  the  thrust  posts.  Thus 
the  transmission  of  thrust  does  not  depend  solely  upon  the 
tightness  of  foundation  bolts  or  the  quality  of  the  grouting. 

The  couplings  between  the  jackshaft  and  the  bottom 
motor  are  flanged  couplings  with  taper  sleeves  for  oil 
injection  mounting.  The  two  flanges  of  the  coupling  arc 
bolted  together  by  accurately  pre-tensioned  bolts  in  clear- 
ance holes.  The  torque  is  transmitted  by  means  of  radial 
dowels  drilled  into  the  coupling  joint. 

A  tacho-generator  is  mounted  on  the  non-drive  end 
shaft  extension  of  each  motor.  The  outputs  of  these  tachos 
are  used  for  speed  indication  of  the  two  motors  and  also 
to  provide  signals  for  feed  roll  motor  control. 

Each  motor  is  supplied  from  two  generators  on  the 
Ilgner  set  through  a  high-speed  circuit-breaker  and  a 
hand-operated  isolator  which  are  mounted  in  the  base- 
ment. The  two  generators  for  each  motor  are  connected 
in  series  so  that  in  an  emergency  either  generator  can  be 
shorted  out,  and  the  mill  run  with  reduced  throughput. 


Mill  Motor  Control 

The  mill  motor  control  scheme  provides  the  following 
facilities: 

1.  Unified  control  of  the  mill  from  a  lever-operated 
controller. 

2.  Forcing  of  motor  and  generator  fields  to  give  rapid 
acceleration  and  retardation. 

3.  Automatic  limitation  of  the  degree  of  generator  field 
forcing  on  heavy  passes. 

4.  Automatic  prevention  of  excessive  field  weakening 
if  the  control  lever  is  moved  right  over  on  a  heavy  pass. 

5.  Automatic  limitation  of  regenerative  current  if  the 
control  lever  is  moved  quickly  to  the  off  or  reverse 
position. 

6.  Protection  which  can  be  reset  by  the  operator  against 
excessive  loads  due  to  incorrect  drafting,  cold  metal,  etc. 

7.  Fault  protection. 

8.  Prevention  of  creeping  or  provision  of  a  low  creep 
speed  as  required. 

9.  Hand  adjustment  of  relative  speed  to  take  care  of 
main  roll  diameters,  drafting,  etc. 

10.  Automatic  balancing  of  load  on  the  top  and  bottom 
roll  motors. 

1 1.  Hand  adjustment  of  the  relative  loads  at  which  auto- 
matic balancing  operates. 

ngner  Set 

The  Ilgner  set  consists  of  four  generators,  a  flywheel 
an  induction  motor  and  a  tacho-generator  solidly  coupled 
together. 
The  arrangement  of  the  set  (Fig.  7)  is: 
Tacho-generator. 
Two  mill  generators. 
Motor. 
Flywheel. 
Two  mill  generators. 

A  third  generator  can  be  mounted  at  this  end  of  the 
set  to  supply  an  edger  nrator  if  this  is  found  to  be 
necessary. 

The  12  ft  diameter,  28  ton  flywheel  has  two  bolted 
stub  shafts  and  is  carried  in  two  Michell  tilting  pad 
journal  bearings.  A  cradle  is  slung  underneath  and  sus- 
pended froni  the  baseplate  by  four  long  bolts.  The  fly- 
wheel can  be  lifted  quickly  with  this  cradle  so  that  the 
bearing  pads  can  be  changed. 

The  induction  motor  and  generators  all  have  journal 
bearings  with  standby  oil  rings. 

ngner  Set  Inductioii  Motor  Control 

The  induction  motor  is  controlled  by  a  liquid  slip 
regulator.  Closing  the  oil  circuit-breaker  initiates  an  auto- 
matic starting  sequence,  the  pilot  motor  on  the  liquid 
slip  regulator  lifting  the  counter-weight  to  lower  the  elec- 
trodes so  that  the  rotor  circuit  resistance  is  steadily  reduced 
until  the  induction  motor  is  up  to  speed.  Slip  regulation 
under  load  is  controlled  automatically  by  a  magnestat. 

For  quick  stopping  of  the  set,  dynamic  braking  is 
applied  to  the  induction  motor.  Direct  current  is  supplied 
to  the  motor  stator  from  the  main  generator  exciter,  the 
energy  of  the  set  being  dissipated  in  the  slip  regulator. 
The  d.c.  dynamic  braking  current  is  controlled  by  con- 
tactors on  the  main  control  panel.  The  line  and  braking 
supply  isolating  switches  are  electrically  and  mechanically 
interlocked. 

Slab  Shear 

The  slab  shear  is  driven  by  two  d.c.  motors  each  driving 
opposite  ends  of  a  pinion  shaft  in  the  shear  gearbox.  The 
motors  are  supplied  from  two  generators  on  the  shear 
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Rf .  6.  Main  mtton  for  the  ftol  reverting 
miff.  The  motors  are  arronged  <k  a 
"top  ftnford"  twfn  drive,  (he  fint  in 
the  UK.  Each  is  rated  at  4.000  h.p.. 
X[iO  r.p.m.,  and  both  art  supplied 
from  a  single  Word-Leonord-i/fner  lel. 
Detaift  ef  the  motor  layout  art  shown 
In  fig.  10.  The  control  room  for  the 
imtUn  is  seen  in  the  baekgrountl  [left) 


E 

Fig.  7.  Motor  room  *ier/td  from  top  . 
moin  motor.  At  the  lefi,  rear,  ore  the 
eonvertors  for  the  labie  drite.  In 
front  of  them  is  the  llgntr  set,  con- 
sisting of  four  gmerolan,  a  flywheel, 
an  induction  motor  and  a  tacho- 
generator  lolidlf  coupled  together.  In 
the  far  corner  is  the  turntable  m.g.  set, 
driven  by  a  110  h.p.  t.c.  motor.  In  the 
foreground  is  the  slab  shear  m.g.  set, 
with  the  main  exciter  m.g.  Mt  beyond 


Fig.  8.  Magnestot  and  amplifier 
cubicles  in  the  control  room,  with  o.c. 
control  panels  abote.  All  control  gear 
is  mounted  In  a  sound-proofed  room, 
with  a.c.  control  panels  and  distribution 
twitchgear  in  a  gallery.  The  super- 
visory desk  from  which  the  operator 
looks  through  glaied  icreeni  on  to  the 
motor  room  con  just  be  seen,  right 
foreground 
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Fig,  9.  Arrangemtnts  for  dismantling  the  undtnlung  jacksheft  bearing 
for  the  top  forward  twin  drive.  ICompare  Fig,  10.)  The  /owerinf  tackle  i$ 

built  into  the  machine 

motor  generator  set.  Circuit-breakers  and  controls  for 
the  motors  are  mounted  with  the  d.c.  control  panels  in 
the  control  room.  The  shear  is  controlled  from  a  desk 
mounted  in  the  mill  adjacent  to  the  shear. 

RoDer  Table  Conrertor  Control 

The  mill  roller  tables  are  in  three  sections,  the  d.c. 
motors  for  each  section  being  supplied  from  two  grid 
controlled  conveftors  fed  from  a  transformer.  The  three 
transformers  have  a  common  oil  circuit-breaker. 

The  rnotors  are  reversed  by  means  of  pneumatic 
switches  which  operate  at  zero  armature  currents. 

Auxiliary  Sets 

There  are  two  main  auxiliary  sets  (Fig.  7)  running  at 
1,000  r.p.m.  The  first,  the  main  exciter  set,  comprises: 
Synchronous  motor  exciter. 
Constant  voltage  exciter— 80  kW. 
Two  duplicate  mill  motor  exciters — 50/142-5  kW. 
Generator  exciter — duplicate  of  the  motor  exciters. 
Synchronous  motor,  1,000  h.p.,  0*5  leading  p.f. 


Two  duplicate  screwdown  generators — 170/340  kW. 

Two  duplicate  screwdown  generator  exciters. 
The  second,  the  slab  shear  motor  generator  set,  com- 
prises: 

Synchronous  motor  exciter. 

Shear  generator  exciter. 

Synchronous  motor,  1,000  h.p.,  0-5  leading  p.f. 

Two  duplicate  shear  generators — 320  kW. 
The  synchronous  motors  supply  leading  reactive  kVA 
to  improve  the  power  factor  of  the  installation. 

Other  smaller  sets  include  the  feedroll  and  turntable 
motor  generator  set,  comprising  a  110  h.p.  squirrel-cage 
induction  motor  and  six  13-75/27-5  kW  generators,  two 
supplying  feedroUs  numbers  1  and  2  and  four  supplying 
turntables  numbers  1,  2,  3  and  4,  and  a  pilot  exciter  set 
comprising  a  15  h.p.  squirrel-cage  induction  motor 
coupled  to  a  2-5  kW  generator  pilot  exciter,  a  motor 
pilot  exciter  and  a  current  limit  reference  exciter. 

Ventilatioii 

In  order  to  exclude  the  maximum  possible  amount  of 
dirt  and  dust  from  the  motor  room  and  basement,  the 
basement  is  pressurised  and  sufficient  leakage  is  allowed 
to  maintain  an  outward  flow  through  the  motor  room. 
A  low-level  air  intake  could  not  be  used  as  the  motor 
room  is  in  the  centre  of  existing  buildings,  so  the  air  is 
taken  from  a  level  well  above  the  motor  room  roof  and 
ducted  into  an  air  filtration  house  alongside  the  motor 
room.  The  air  is  then  drawn  through  viscous  filters  by 
five  fans,  three  (each  30,000  c.f.m.,  1-5  in.  water  gauge) 
discharging    into    the    motor    room    basement   and  two 
(4,000  c.f.m.,  4-5  in.  w.g.)  supplying  air  to  the  two  shear 
motors.  The  air  supplied   to   Uie   basement  provides  a 
make-up  for  three  recirculating  systems  and  a  number  oi 
straight-through  systems.  These  are  as  follows: 

1.  Mill  Motors.  Air  is  taken  from  the  basement  ^1 
two  33,000  c.f.m.,  4  in.  water  gauge  fans  into  a  pleni*^ 
chamber,   from   which   it  passes   through   the   two  tnS^ 
motors,  then  through  two  coolers  back  into  the  basenti^^^* 
To    avoid    carbon    dust    fouling    the    motor    room     ^^ 
4,000  c.f.m.  of  air  is  taken  from  the  motor  room 
drawn  over  the  motor  commutators  by  a  single  fan. 
air  is  then  discharged  outside  the  motor  room. 

2.  Il^ner  Set.  The  Ilgner  set  air  is  taken  from  the 
ment.  Two  32,750  c.f.m.,  3-5  in.  water  gauge  fans  dra^^ 
into  a  plenum  chamber,  then  through  the  generator^ 
an  outlet  air  duct  and  through  two  coolers  back  into 
basement.    The  Ilgner  set  motor  takes  its  own  air  f^ 
the  basement  by  means  of  fans  on  the  motor  rotor 
returlM.  it  to  the  outlet  air  duct  from  which  it  is  retu^^-^ 
to  the  basement  through  the  same  coolers  as  the  gener 
air.  The  flywheel  takes  5,000  c.f.m.  of  air  from  the 
ment  and  discharges  it  into  the  motor  room.    Air  is 
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motor  room  and  drawn  over  the  generator  com- 
by  two  6,500  c.f.m.  fans  and  then  discharged 
same  duct  as  the  mill  motor  commutator  air. 
vo  main  systems  thus  take  air  to  the  machines 
:  basement  aod  return  it  to  ihe  basement  throu^ 

:  six  coDvertors  have  their  own  recirculating 
Each  convertor  has  its  own  fan  which  takes  air 
plenum  chamber  beneath  the  convertor  cubicles 
«s  it  over  the  convertor  tanks  into  a  duct  at  the 
he  cubicles.  From  this  duct  it  is  drawn  through 

control  cubicles  by  means  of  a  further  fan,  and 
ack  through  a  cooler  into  the  plenum  chamber. 
:e-up  grille  is  provided  in  the  side  of  this  chamber 
e  make-up  air  to  be  drawn  in  from  the  motor 
isement.  Heaters  are  provided  and  modulating 
re  used  to  control  the  water  flow  throu^  the 
)  that  Ihe  convertors  are  maintained  at  an  almost 

temperature. 

^ard-Leonard  auxiliary  motors  are  supplied  with 
I  the  basement  by  means  of  two  of  three  5,750 
ns.    The  third  fan  is  a  standby. 


ition 

iprehensive  lubrication  system  is  provided  for  the 
machinery  in  Ihe  motor  room.  The  lubrication 
located  in  a  comer  of  the  motor  room  basement. 
]tor-driven  flood-oil  pumps  are  mounted  on  a 
tank.  One  pump  is  a  standby.  From  the  pumps 
asses  throu^  a  motor-operated  self-cteaning  filter 
through  one  of  two  coolers  (one  again  being  a 
.  Pari  of  the  supply  is  then  passed  back  to  a  cool 
;et  at  one  comer  of  the  tank  which  forms  a 
of  cooled  oil  for  the  suction  side  of  the  high- 
pumps.  This  pocket  is  separated  from  the  hot 
I  weir,  the  level  of  which  is  slightly  below  the 
oil  level  of  the  tank. 

emainder  of  the  flood  oil  supply  passes  to  the 
point  which  consists  of  a  long,  narrow  tank  with 
'ers  and  interior  lighting.  At  the  top  of  the  control 
a  header   pipe  from  which   the   following  five 
supplies  pass  through  flow  switches: 
op  mill  motor— thrust  (non-drive  end)  bearing, 
otlom  mill  motor — thrust  (non-drive  end)  bearing, 
gner  set—eight  bearings, 
ain  exciter  set  motor — two  bearings, 
ab  shear  motor  generator  sot  motor— two  bearings. 


After  the  flow  switches  each  group  is  subdivided  and 
individual  control  and  stop  valves  control  the  supply  lo 
each  bearing.  The  control  valves  are  mounted  in  a  line 
along  the  top  of  the  control  tank.  The  oil  from  each 
bearing  is  returned  through  a  nozzle  at  the  back  of  the 
tank  into  an  open  basket  strainer.  The  supply  to  any 
bearing  can  be  set  by  means  of  the  control  valve  and  the 
effect  can  be  gauged  immediately  by  measuring  the  flow 
from  the  corresponding  oil  nozzle  from  that  bearing 
which  is  directly  below  the  control  valve.  Dirty  or  dam- 
aged bearings  can,  therefore,  be  delected  and  isolated  at 
the  control  tank.  The  oil  from  the  control  tank  drains 
back  into  the  main  oil  tank. 

From  the  cool  oil  pocket  of  the  main  oil  tank  suction, 
pipes  are  taken  to  high-pressure  pumps  for  the  mill 
molor  and  Ilgner  set  flywheel  bearings. 

The  thmst  bearings  at  the  non-drive  ends  of  the  mill 
motors  are  supplied  with  flood  oil  from  the  control  tank. 
The  five  journal  bearings  are  arranged  for  continuous 
high-pressure  oil  lubrication  by  individual  pumps  driven 
by  a  single  motor,  l^e  flood  oil  supply  to  the  thrust  bear- 
ings is  indispensable  (this  is  the  main  reason  for  the  pro- 
vision of  the  standby  cooler  and  pump  on  the  main  oil 
tank)  but  the  journal  bearings  have  standby  discs  and 
scrapers  which  will  provide  adequate  lubrication  for  very 
long  periods  if  the  high-pressure  oil  supply  fails. 

All  the  Ilgner  set  bearings  are  arranged  for  continuous 
flood  lubrication  and  the  two  flywheel  bearings  are  also 
supplied  with  high-pressure  jacking  oil  during  starting. 
A  high-pressure  pump  is  provided  for  each  bearing,  the 
pumps  being  driven  by  a  common  motor.  The  jaclcing  oil 
supply  has  to  be  established,  as  detected  by  flow  switches 
in  the  return  pipes,  before  the  flood  supply  can  be  started. 
Standby  lubrication  is  provided  on  the  flywheel  bearings 
by  disc  and  scraper  and  on  the  remaining  bearings  by 
oil  rings. 

The  bearings  of  Ihe  two  synchronous  motors  on  the 
main  exciter  set  and  the  shear  motor  generator  set  are 
arranged  for  flood  oil  lubrication  and  have  oil  rings  for 
standby  supply. 

All  bearings  are  fitted  with  oil  temperature  gauges  with 
electrical  contacts  for  alarm  and  shut-down  if  the  bearing 
temperature  becomes  excessive. 

MmPnlpit 

The  air-conditioned  mill  pulpit  is  mounted  on  the 
opposite  side  of  the  mill  from  the  motor  room  looking 
diagonally  onto  the  ingoing  end  of  the  mill  (Fig,  4). 

The  mill  operator  sits  at  a  desk  in  Ihe  pulpit  and  con- 
trols the  main  milt  drive  by  means  of  a  lever-operated 
controller  mounted  in  the  desk.  The  main  roller  tables 
are  normally  controlled  with  the  mill,  but  the  control 
of  some  tables  can  be  transferred  to  the  shear  desk  or 
to  the  96  in.  mill  operator  by  means  of  selector  switches 
on  the  plate  mill  desk.  A  mimic  diagram  on  the  right- 
hand  side  of  the  mill  operator  shows  which  control  posi- 
tions have  been  selected. 

Selsyn-operated  screwdown  indicators  and  a  load- 
balance  meter  are  mounted  on  the  mill  side  of  the  pulpit 
just  below  the  operator's  line  of  sight  to  the  mill. 
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R.N.  eleetrical  engineering 

l.E.E.  PRESIDENT -SURVEYS  ELECTRICITY  AFLOAT 


ELECTRICrrV  has  been  used  id  the  ships  of  the 
Royal  Navy  since  the  lS70s,  when  electric  tiring  of 
guns  was  introduced.  In  his  inaugural  address  to  the 
lEE  last  week,  the  president,  Sir  Hamish  MacLaren, 
K.B.E.,  C.B.,  D.F.c,  LL.D.,  B.sc.,  M.i.E.E.,*  traced  the  growth 
of  importance  and  complexity  of  warship  electrical 
installations  from  that  time  onwards.  His  account  was 
detailed  and  kept  close  to  engineering  facts  with  few  of 
the  wider  observations  incoming  presidents  sometimes 
permit  themselves.  At  its  conclusion,  Sir  Hamish  looked 
ahead  to  a  drive  for  increased  reliability  and  reduced 
weight  in  all  types  of  equipment  afloat,  and  to  the  genera- 
tion of  power  at  voltages  above  440  and  frequencies  higher 
than  60  c/s.  Already,  electricity  accounts  for  30%  of  the 
cost  of  a  warship. 

Wartime  Lessons 

In  a  necessarily  shortened  account  of  Sir  Hamish's 
address,  the  interest  of  the  early  years  must  be  passed 
over.  The  war  of  1939-45  brought  to  the  forefront 
problems  still  exercising  naval  electrical  engineer. 
Prominent  amongst  them  was  that  of  shock  effect  on 
electrical  equipment.  One  of  the  first  warships  to  suffer 
from  the  magnetic  mine  was  HMS  Belfast,  and  it  was 
found  with  some  consternation  that  the  mechanical  shock 
imposed  by  the  underwater  explosion  was  sufficient  to 
immobilise  the  ship  by  the  extensive  damage  it  did  to  the 
electrical  installation. 

Immediate  action  was  taken  to  improve  design,  which 
in  this  respect  had  previously  been  based  on  vibration 
caused  by  detonation  of  weapons  in  the  ship  rather  than 
the  effect  of  high  explosive  directed  at  it.  A  new  testing 
machine  was  rapidly  developed  and  supplied  to  manufac- 
turer, and  the  ideas  passed  to  the  US  Navy.  Evaluation 
of  shock  has  remained  an  important  part  of  the  work  of 
the  ship  department  of  the  Navy. 

Another  ship  casualty  which  caused  revision  of  elec- 
trical thinking  was  HMS  Ark  Royal  in  November,  1941, 
Although  only  one  torpedo  hit  her,  the  resulting  explosion 
was  disastrous  because  it  resulted  in  flooding  of  a  boiler 
room  and  the  main  switchboard  room.  The  inaccessibility 
of  the  main  switchboard  meant  it  was  impossible  to  close 
ci'cu it- breakers  by  remote  control  to  restore  services: 
and  hand  operation  was  impossible  because  of  the  state  of 
the  ship.  The  fatal  situation  arose  because  control  wiring 
from  the  main  board  was  always  energised. 

The  solution  evolved  was  use  of  a  relay  system  in  which 
the  energising  power  to  operate  or  maintain  the  breakers 
in  their  open  or  closed  state  was  contained  within  the 
c.b.  enclosure.  A  chanue  of  state  was  achieved  by 
energising  the  control  coil  of  a  relay,  otherwise  dead.  In 
emergency,  energisation  could  be  supplied  by  a  secondary 
battery.  This  arrangement  made  it  possible  to  introduce 
secondary  control  positions  for  sections  of  the  ring  main 
distributed  throughout  the  ship. 

•  Sir  Hamish  was,  until  recently,  Dirfftor  of  Electrical 
Engineering  at  the  Admiralty. 


Another  lesson  learnt  from  the  loss  of  Ark  Royat  wis 
the  need  to  have  generators  capable  of  matiitaiaiDg 
essential  supplies  after  steam  had  been  lost.  A  progranune 
of  installing  standby  diesel  generators  was  put  in  hatid. 

Post-war  Pn^ress 

Growing  load  on  board  ships  soon  made  it  clear  that 
the  d.c.  ring-main  system  could  not  meet  all  requirements. 
The  limit  of  capacity  of  single  generators  with  existing 
ring-main  switchgear  was  500  kW,  and  1,000  kW  minimum 
was  needed  for  ships  being  designed  at  the  end  of  the  vu. 
Investigation  showed  that  weight  could  be  saved,  even  in 
a  relatively  small  warship  with  a  total  of  1,000  kW 
installed  generator  capacity,  by  adopting  400  V  60  c/i 
three-phase  a.c.  distribution.  Such  a  system  had  been  lued 
by  the  US  Navy  for  some  time;  440  V  as  the  basic  system 
made  possible  115  V  single-phase  for  lighting  and  smil! 
power  loads,  a  voltage  suitable  from  the  aspect  of 
mechanical  strength  of  filaments,  and  also  from  the  shock 
risk  point  of  view.  Although  there  was  a  theorttidl 
case  for  a  frequency  higher  than  60  c/s,  it  was  felt  tial 
to  take  advantage  of  this  would  involve  a  scale  of 
departure  from  standard  designs  difficult  to  justify. 

Consideration  was  given  to  50  c/s  to  meet  land  pradict 
in  this  country,  but  the  added  weight  penalty  reiuliiiii 
from  the  lower  speed  was  felt  quite  unacceptable. 

When  wolfing  out  the  detaib  of  the  new  a.c.  system. 
it  was  necessary  to  lay  down  voltage  regulation  standards 
It  was  decided  to  base  design  on  the  use  of  rapid-re^W 
a.v.r's  with  the  cable  system  designed  to  give  minimuoi 
practicable  voltage  drop.  This  obviated  the  need  to  incor- 
porate voltage  stabilising  equipment  in  some  classa  of 
apparatus.  The  voltage  limit  set  at  generator  termiiuls 
was  ±1%,  with  the  drop  due  to  starting  the  largest 
induction  motor  not  to  exceed  15%.  After  such  a  volUP 
drop,  recovery  to  ±  1  %  regulation  was  required  wiihin 
0-3  sec,  later  extended  to  0-5  sec. 

Some  conversion  to  400  c/s  and  2,400  c/s  was  necess8iy< 
the  frequencies  being  nominal  and  in  general  the  supplied 
taken  from  in  duct  ion -motor  driven  generators.  O.C. 
supplies  are  now  being  taken  from  silicon  rectifiers. 

No  earthed  neutral  was  provided  on  the  440  V  Ihrw- 
phase  system.  Earth  faults  were  indicated  at  switchbou*' 
and  dealt  with  by  maintenance  staff  as  soon  as  possine. 
In  view  of  the  shock  risk,  all  440  V  equipment  w« 
provided  with  "difficult  access"  covers.  Main  swilchbosrds 
were  totally  enclosed  with  dead  fronts. 

One  of  the  requirements  of  a  warship  electrical  sysiw 
is  that  il  should  be  operable  after  extensive  dama?' 
Emergency  cables  are  an  important  asset  in  this  rtspet'' 
and  they  are  provided  with  plug-in  connectors  which  haW 
safety  sleeves  which  retract  when  the  plug  is  inserted  W 
the  appropriate  socket.  The  plugs  can  be  inserted  only  in 
the  appropriate  phase  socket  and  are  locked  by  u 
insulated  key.  In  cabling  generally,  substitution  of  poly- 
chloroprene  for  lead  sheathing  has  been  a  weight-savtr. 
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few  days  of  October  Indian  Summer  brought 

much  rain  that  the  autumn  trade  is  off  to  a 
od  start.  Fires,  and  particularly  convectors,  are 
I,  but  in  spite  of  so  many  wet  washdays  spin- 
I  show  no  sign  of  life.  The  public  appears  to 
ing  increasingly  conscious  of  the  value  of  the 
in  a  cold  corner — due,  probably,  to  better  pub- 
j  change  to  the  term  "space  heater"  conveys 
he  ordinary  mind  than  convector;  the  relative 

radiation  and  convection  have  usually  to  be 
in  words  of  one  syllable !  There  are  now  far 
makes,  shapes,  sizes  and  colours  to  choose  from, 
ever-increasing  difficulty  of  deciding  what  to 
ariably  the  customer  wants  yellow  when  the 
chosen  to  stock  red.  Of  course  one  can  always 
t  the  yellow,  but  taking  verbal  orders  from  the 
is  many  pitfalls.  With  old  customers  the  matter 
but  wiUi  strangers  all  sorts  of  problems  arise.  I 
'n  customers  swear  they  have  never  been  in  the 
when  confronted  with  their  name,  address  and 

of  order  in  the  book  which  all  good  traders 
hat  purpose.  The  true  fact  is  that  on  the  way 
lething  else  has  caught  their  eye  in  another 
d,  buying  it,  they  have  ignored  the  small  matter 
^y  in  cancelling  the  first  request.  Taking  a 
Ips — //  you  can  persuade  the  customer  to  take 
nd  pay   the   balance.   Otherwise  you  may   be 

an  odd  book-keeping  entry  which  cannot  be 


IS  Orders 

blem  of  orders  occurs  all  the  year  round,  but 
just  before  Christmas  when  trade  is  brisk  and 
short.  It  is  the  same  with  some  refrigerators  in 
r;  one  good  spell  of  really  hot  weather  and  the 
k  is  sold  out,  although  the  manufacturers  have 
i  winter  to  get  ready.  I  can  never  make  up  my 
her  it  is  lack  of  faith  in  their  own  goods  that  is 
e,  or  dissipation  of  energies  over  too  many 
anxiety  to  ensure  complete  clearance  of  the 
ock  so  that  they  can  bedevil  the  poor  trader 

new  gimmick  or  trimming  to  make  his  stock 
it.  I  am  sure  that  the  Domestic  Appliance  Fair, 
d  to  materialise,  could  have  done  a  lot  to  help 

of  the  trade  settle  such  problems,  and  like  the 
who  saw  RIP  on  a  big  flat  tombstone,  I  feel 
nean  Rise  If  Possible! 


ninded  that  earlier  this  year  I  asked  what  had 
to  the  new  GEC  firelighter,  which  had  not 
its  appearance  on  the  market.  I  hear  this  was 
ed  last  month  at  the  9ritish  Coal  Utilisation 
aining  Centre,  accompanied  by  the  usual  light 
ts.  As  I  was  unable  to  attend  the  demonstra- 
er  discovered  whether  they  boiled  the  kettle 
J  lit  by  the  firelighter,  but  I  must  say  I  like 


the  idea  of  the  design.  I  have  sold  one  make  after 
another  of  firelighters  as  they  have  come  on  the  market, 
since  the  days  of  the  pre-war  Morphy-Richards,  and  have 
seen  them  all  bum  themselves  out  and  fade  away — but 
this  one  should  stay  the  course:  I  shall  lose  no  time  in 
trying  it  out.  Also  I  see  it  can  be  used  for  lighting  the 
garden  incinerator  or  bonfire — ^pity  it  will  not  act  as  a 
miniature  flame  thrower  on  my  garden  paths. 

Retailing  and  N.E.C.T.A. 

I  was  pleased  to  hear  that  Mr  Dennis  Jones  had  been 
appointed  by  NECTA  to  be  responsible  for  the 
retailers*  service  side  of  the  association.  By  the  way,  I 
hope  both  Mr  Jones  and  the  chairman  of  the  Retail 
Committee  had  the  opportunity  of  enjoying  the  GEC 
hospitality.  Retailing  is  quite  a  separate  and  different 
kind  of  job  from  contracting  and,  I  am  afraid,  many  of 
the  large  contractors  neither  realise  nor  care  about  the 
difficulties  which  beset  the  retailer,  large  or  small:  There- 
fore NECTA  did  not  seem  to  me  to  be  competent  to 
deal  with  these  difficulties  without  some  separate  depart- 
ment. Since  the  Retail  Committee  was  formed,  great  pro- 
gress has  been  made,  but  still  without  that  urge  that  such 
a  committee  should  have  behind  it.  Perhaps  with  the 
advent  of  Mr  Dennis  Jones  and — dare  I  suggest  it? — ^a 
slight  change  of  name,  we  may  see  ever  greater  results. 
Staff  training  is  to  be  one  of  his  objects,  and  I  should  say 
not  before  time.  The  level  of  staff  interest,  knowledge, 
and  intelligence  so  often  seems  to  bear  little  relationship 
to  the  expense  of  keeping  them  in  a  job.  And  this  also 
applies  to  apprentices  on  the  contracting  side.  These 
apprentices  are  a  real  problem  and  an  expensive  propo- 
sition today,  when  they  have  to  be  paid  while  they  are 
taught  their  three  R*s  before  they  can  start  to  assimilate 
some  of  the  more  technical  details.  Often  they  attend  day 
school  in  their  employer's  time,  and  dodge  the  even- 
ing classes  in  their  own.  Some  leave  the  course  or  the 
employer,  or  both,  before  the  end  of  the  term  and  the 
results  when  some  of  the  reports  come  through  are  deplor- 
able. One  fellow-contractor  tells  me  he  has  wasted  over 
£165  in  the  last  three  years  on  this  type  of  youth,  but 
he  did  enthuse  no  end  over  the  very  few  ewe  lambs  who 
had  stayed  the  course  and  made  the  grade. 


Now  we  have  reached  the  post-war  birthrate-bulge 
youngsters  we  may  have  a  chance  to  pick  some  better 
types  for  our  section  of  the  industry.  The  pity  of  it  is  that 
any  sign  of  brains  in  the  youngster  usually  means  a  uni- 
versity course:  With  the  result,  as  one  professor  put  it, 
that  usually  only  one  in  a  class  of  would-be  scientists  fs 
really  worth  the  money  expended  on  his  training.  The 
others  are  mediocre  stuff  who  could  have  made  good 
plumbers,  carpenters  and  electricians,  as  distinct  from 
the  hewers  of  wood  and  drawers  of  water.  Perhaps 
it  is  time  the  more  skilled  work-a-day  jobs  were  viewed 
in  a  different  perspective  by  headmasters  to  whom  success 
seems  only  to  mean  scientists  and  teachers. 
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DISCUSSION  on  the  first  scries  of  technical  papers 
to  be  presented  at  the  BTC  conference  on  50  c/s 
traction  got  under  way  on  Tuesday  of  last  week.  In 
our  issue  for  last  week  we  referred  to  the  opening  of  the 
conference  and  exhibition  and  summarised  the  salient 
points  in  the  series  of  papers  dealing  with  power  supply, 
which  included  those  presented  by  Mr  W.  J.  Webb, 
assistant  systems  engineer,  BTC,  and  Messrs  W.  Casson 
and  W.  L.  Kidd,  of  the  CEGB.  The  discussion  on  these 
papers  is  reported  later  in  this  article. 

Systems  Measurements 

The  session  on  Tuesday  was  opened  by  Mr  J.  A. 
Bra  ugh  all.  Development  Engineer,  BTC,  who  outlined 
the  techniques  developed  for  tests  on  British  Railways' 
50  c/s  systems  which  are  believed  to  be  the  first  applica- 
tions of  their  type  in  the  world. 

Systems  tests  carried  out  on  sections  of  the  Eastern 
Region  scheme  are  aimed  at  obtaining  a  picture  of  elec- 
trical performance  of  the  traction  system  as  a  whole, 
assessing  the  performance  of  individual  items  of  electrical 
equipment  and  measuring  the  effect  of  a.c.  traction  on 
signalling  and  public  communication  systems. 

Knowledge  of  the  precise  way  in  which  electrical  trac- 
tion systems  behave  will  enable  close  programming  of 
trains  and  the  preparation  of  accurate  timetables.  More 
exact  knowledge  of  train  and  system  capabilities  should 
enable  the  loads  which  may  be  attached  to  locomotives 
to  be  assessed  with  the  certainty  that  locomotives  and 
rolling  stock  are  being  efficiently  employed. 

Although  the  systems  tests  are  in  their  initial  stages, 
the  method  shows  considerable  promise.  The  various 
quantities  to  be  measured  are  first  converted  by  trans- 
ducers, potential  dividers  and  similar  apparatus  into  d.c. 
voltage  signals.  These  signals  are  fed  to  digital  recorders 
each  scanning  a  group  of  12  readings  every  two  seconds. 
Tests  made  on  the  Colchester-Clacton  line  used  fixed 
recording  equipment  sites  along  18  miles  of  track  and  a 
further  eight  units  mounted  on  multiple  stock.  All  the 
recorders  were  controlled  remotely,  either  by  wired 
circuits  for  the  fixed  items  or  by  carrier  frequency  signals 
impressed  on  the  overhead  wire  for  the  train  units.  On 
this  first  trial  aboul  140  variables  were  recorded  varying 
from  the  132  kV  grid  voltage  to  movements  in  fractions 
of  an  inch.  The  various  readings  were  punched  on  tape 
and  fed  to  a  digital  computer  for  analysis. 

Mr  Calverley  (E.E.  Co,)  thought  the  systems  tests  might 
be  valuable  if  applied  to  d.c.  traction  schemes.  He  quoted 
the  case  of  rectifier  current  waveform  which  is,  in  general, 
far  removed   from   the  theoretically   expected   shape  on 
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traction  systems.  He  asked  if  a  train  position  coi 
accurately  determined  by  systems  test  equipment.  In 
Mr  F.  J.  Lane,  co-author  of  the  paper,  said  that  alt 
train  pick-ups  were  only  sited  at  mile  posts,  it  was  p 
to  obtain  the  actual  train  position  with  great  ao 
from  the  readings  taken  by  an  integration  techniq 

In  the  discussion,  Mr  C.  C.  Ingles  (BTC)  said  the 
mission  were  operating  14  computers  with  one  d 
entirely  to  scientific  and  engineering  analysis  of  pr< 
peculiar  to  railway  systems. 

Comments  on  a  method  of  insulating  under  t 
were  made  by  Mr  T.  W.  Wilcox  (Merz  and  Mel 
who  described  the  use  of  butyl  rubber  shields 
between  the  catenary  wire  and  the  underside  of  1 
where  clearances  were  exceptionally  small.  The  esse 
[he  device  was  to  allow  a  controlled  discharge  II 
the  surface  resistance  of  the  shield  under  certain 
tion  as,  for  example,  when  the  pantograph  lifti 
contact  wire,  when  excessive  pollution  from  a 
locomotive  lowered  the  dielectric  strength  or  w 
transient  voltage  appeared  on  the  line.  On  one  instal 
no  damage  to  the  insulation  shielding  was  noted  a! 
discharges  exceeding  2  A  and  numerous  lighter  ( 
breakdowns. 

Locomotives 

The  salient  design  features  and  specification  r 
ments  for  the  locomotives  were  outlined  by  Messj 
and  Kibblewhite,  BTC.  (Some  of  the  constructional  -. 
were  dealt  with  in  Electrical  Times,  29  Sept 
describing  tbe  Battersea  Wharf  exhibits.) 

Requirements  for  the  diflereni  regions  vary  consid 
For  the  London  Midland  Region,  mixed  traffic  locor 
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will  be  most  suitable  but,  for  the  eventual  electrification 
of  Ae  Eastern  Region  main  line,  freight  haulage  will 
predominate.  The  initial  Beet  consists  mainly  of  mixed 
traffic  locomotives,  but  five  will  have  a  lower  gear  ratio  to 
enable  experience  to  be  gained  with  high-speed  freight 
haulage.  Because  of  difficulties  in  adapting  existing  wagons, 
this  duty  will  be  of  a  limited  nature  for  some  time. 

Tbe  locomotives  were  specified  to  be  capable  of  hauling 
»  47S-ton  train  at  90  m.p.h.  on  level  tangent  track  with  a 
maximum  speed  of  100  m.p.h.  An  average  speed  of  67 
m.p.h.  under  typical  conditions  would  give  a  9%  improve- 
nteni  an  steam  locomotive  timing  for  express  trains. 
Frej|ht  haulage  requires  a  95l>-ton  train  to  maintain  an 
average  speed  of  45  m.p.h.  and,  recognising  that  bad  fog 
conditions  are  likely  in  this  country,  it  was  also  specified 
■hat  no  damage  to  the  electrical  equipment  must  result 
through  running  at  10  m.p.h.  for  10  miles. 

Track  limitations  required  a  maximum  axle  weight  of 
^  tons,  a  minimum  wheel  diameter  of  48  in.  and  the 
filling  of  flexible  drives.  As  far  as  possible,  standardisa- 
tion has  been  introduced  especially  for  equipment  handled 
'•y  the  train  crews. 

It  was  necessary  to  consider  the  alternatives  of  mercury- 
"^  or  semi-conductor  rectifiers,  the  most  suitable  design 
°f  traction  motor  and  the  auxiliary  equipment. 

^e  driving  motors  were  to  be  designed  to  give  good 
'"'nmutation  with  a  current  ripple  of  approximately  30%, 
^d  brush  life  was  specified  to  be  of  the  order  of  60.000 
""iles  with  an  interval  between  major  overhauls  of  250,000 
^■les.  So  far  lillle  test  information  is  available,  but  two 
problems  to  be  resolved  are  ways  of  obtaining  more  room 
'B  the  locomotive  body  and  whether  the  flexible  drive 
^t^reen  the  motors  and  driving  axles  is  worth  the  many 
'''ousands  of  pounds  it  adds  to  locomotive  cost. 

In  the  discussion,  Mr  Wayman  (AEI)  applauded  the 
*cision  to  obtain  track  measurements  and  to  remove, 
*>  he  put  it,  locomotive  design  from  the  metaphysical  to 
"'c  engineering  field.  The  tests  would  probably  be  the 
^t  made  and  it  was  to  be  hoped  they  would  resolve  the 
■"•ny  theories  on'molor  suspension. 

T'wo  French  representatives  referred  to  developments 
""  the  SNCF  system  made  in  1955,  which  confinned  many 
"^  the  tests  since  made  on  British  Railways.  They  referred 
*"  the  coupling  of  axles  as  a  means  of  increasing  tractive 
p<^ri  and  said  silicon  rectifiers  had  been  found  satisfactory 
■'*■■  locomotives  operating  over  several  types  of  systems. 

The  great  potentialities  of  50  c/s  systems  over  the  d.c. 
J^tem  for  future  development  were  emphasised  by  Mr 
'"«les  (BTC).  He  asked  manufacturers  to  consider  whether 
'''  their  fuses  and  relays  were  really  necessary.  Simplifica- 


tion had  reduced  maintenaiKC  in  the  past  without  impair- 
ing safely.  Commenting  on  the  difficulty  of  measuring 
track  reaction,  he  said  that  work  was  proceeding  and  that 
one  four-mile  section  of  track  had  been  equipped  with 
strain  gauges  as  part  of  a  programme  to  find  the  precise 
cause  and  magnitude  of  stresses. 

The  question  of  sensing  changeover  between  the  25  kV 
and  6-25  kV  sections  of  track  was  raised  by  Mr  Fukusake 
(Japanese  National  Railways).  In  reply,  Mr  Kibblewhite 
said  inductors  on  the  tracic  adjacent  to  the  section  with 
changed  voltage  acted  on  magnetic  pick-ups  which 
operated  relays  in  the  locomotive.  Other  sensing  devices 
were  incorporated  to  ensure  that  the  measured  voltage 
change  was  due  to  a  deliberate  system  voltage  change  and 
not  to  abnormally  low  system  voltage  such  as  might 
occur  under  fault  conditions. 


Multiple  Unit  Stock 

On  Tuesday  afternoon  the  discussion  was  on  two  groups 
of  papers,  the  first  dealing  with  multiple  unit  stock  for 
suburban  and  main  line  services,  and  the  second  with  rail- 
way power  supplies. 

Mr  C.  J.  Clcmow  (BTC),  in  a  brief  transcript  of  the 
paper  by  himself  and  Mr  H.  Wilcock.  described  the  con- 
structional requirements  for  the  multiple  unit  stock.  A 
large  fleet  of  these  units  had  been  ordered  to  a  specifica- 
tion which  called  for  a  maximum  service  speed  of  75 
m.p.h.,  a  mean  starting  acceleration  of  1-1  m.p.h./sec  and 
the  ability  to  start  a  loaded  four-coach  train  from  stand- 
still on  a  I  in  70  gradient  with  two  motors  cut  out. 

The  electrical  equipment  included  forced-air-cooled 
main  transfotmers,  rectifiers  and  traction  motors,  all 
mounted  on  the  underframe,  and  a  large  measure  of 
standardisation  was  introduced  in  the  layout  and  general 
construction  of  the  trains. 

The  transformers  incorporated  a  four-section  primary 
winding,  and  an  electro-pneumatic  tap  changer  for  connec- 
tion to  either  the  25  kV  or  6-25  kV  systems.  Speed  control 
is  by  secondary  lap  changing  with  current -limiting  choke! 
or  resistors. 

In  the  supporting  papers,  details  of  the  differences  in 
applying  the  control  and  regulation  to  the  motors  on  the 
four  sections  were  described.  For  Lon  don -Tilbury- 
Sou  thend,  the  English  Electric  arrangement  incorporated 
mercury-arc  rectifiers  bi-phase  connected  across  the  four- 
section  secondary  of  the  transformer,  the  two  outer  sec- 
tions being  lapped  lo  give  the  starting  and  accelerating 
steps.  The  motors,  in  series  pairs,  are  each  connected 
across  one  pair  of  rectifiers. 
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For  Glasgow  suburban,  an  AEI  arrangement  incor- 
porates mercury-arc  rectifiers  connected  in  bridge  across 
the  secondary  winding,  with  equal  tappings  simultaneously 
stepped  from  each  end  and  the  motors,  in  parallel,  coupled 
between  the  secondary  and  rectifier  mid-points.  The  AEI 
scheme  for  the  Manchester-Crewe  line  provides  for  a 
bridge  connected  germanium  rectifier  across  the  trans- 
former secondary  feeding  the  four  motors  in  parallel 
while  the  GEC  plan  for  the  Liverpool-Enfield-Bishop's 
Stortford  line  comprises  two  series  pairs  of  traction  motors 
each  across  a  bridge  connected  full -wave  mercury-arc 
rectifier  circuit  coupled  to  the  tapped  secondary  winding 
of  the  transformer. 

By  the  end  of  the  year,  over  400  of  these  multiple- 
unit  trains  will  be  in  use  and  already  satisfactory  opera- 
lion  has  been  obtained  with  all  types. 


solved     were 
protection 


A  strong  plea  for  reliability  in  electrical  equipment  was 
made  by  Mr  W.  J.  A.  Sykes  (CM  and  EE.  Southern 
Region).  On  the  Southern  Region,  equipment  needed 
adjustment  every  two  weeks  30  years  ago;  today  the 
minimum  period  was  4{  months  and,  should  conditions 
prevent  overhaul  immediately,  it  could  go  for  a  further 
period  of  4}  months  if  necessary.  He  hoped  that  the  new 
stock  would  also  have  the  same  degree  of  inbuilt 
reliability.  A  further  point  was  the  capacity  of  a  mullii^e 
train  set  to  assist  disabled  trains.  Had  this  been  taken  into 
account?  Mr  Clemow  replied  that  both  points  bad  been 
fully  considered  and  catered  for. 

Mr  W.  G.  Jowett  (English  Electric)  asked  why 
fiuchholz  protection  was  used  on  the  locomotives  but  not 
on  the  multijrie  unit  stock  transformers.  Mr  Clemow 
replied  that  the  small  clearances  under  the  coaches  where 


the  transformers  bad  to  be  i 
precluded  the  use  of  Bochhol 
in  their  present  form  but  ibi 
was  being  considered  aitd  hi 
that  a  modified  form,  suited 
type  of  location,  would  ultim 
developed. 

The  opinion  that  met 
rectifiers  and  50  c/s  a.c.  sini 
traction  motors  were  now  b 
obsolescent  in  view  of  the 
made  with  semi-conductor 
was  expressed  by  Dr  J.  ( 
(AEI).  The  main  problems 
overload  protection  and  ovei 
semi-conductor  rectifiers.  H 
stressed  the  importance  of  cleaning.  Mr  S.  B. 
(BTQ  replied  that  this  was  the  sort  of  opinion  i 
he  was  much  interested.  It  was  for  the  manufact 
argue  among  themselves.  As  far  as  he  was  conce 
was  prepared  to  accept  either  mercury-arc  t 
conductor  rectifiers  so  long  as  performance  and  pi 
satisfactory. 

Mr  Junkers  (Netherlands  Railways)  questio 
difference  in  the  speeds  and  accelerations  betwe 
line  locomotives  and  suburban  multi-unit  stock 
not  the  latter  be  uprated  to  main  line  perfonnai 
advantage?  Mr  Clemow  replied  that  it  was  a  n 
economics.  The  present  figures  had  been  agree< 
early  design  stage  as  the  most  economic  for  i 
dilions  prevailing.  Mr -E.  H.  Jarvis  (English  ! 
asked  if  frequent  replacement  of  contactor  tip 
not  be  avoided  by  the  adoption  of  a  form  of  i 
control  using  transductors.  The  smoother  ace 
would  also  assist  in  avoiding  wheelslip.  Mr 
replied  that  this  was  a  possibility  which  was  sti 
consideration. 

Dr  Thompson  (GEC)  referring  to  Dr  Read's  c 
said  that  if  indeed  the  mercury-arc  rectifier  was  t 
obsolescent,  like  King  Charles,  it  was  an  "uncon; 
lime  in  dying."  The  steel  tank  type  arc  rectifie 
had  been  installed  on  the  railways  had  been  t 
after  20,000  miles  running  and  were  in  excellent  c 
This  was  admiliedly  only  a  moderate  mileage  foi 
motive  but  an  examination  of  the  units  indica 
they  were  as  good  as  new  and  rough  riding  test! 
that  they  were  robust  enough  to  stand  up  to  i 
ditions  normal  to  rail  transport. 

Power  Sapp^ 

The  group  of  papers  deal 
the  power  supply  were  brii 
lined  by  Mr  W.  J.  Webb  (1 
Tuesday  afternoon  after  wl 
cussion  was  invited.  The 
respond  was  Mr  J.  E.  J.  Ank 
of  the  Netherlands  Railwi 
asked  why  we  did  not  take  a 
of  the  improved  load  dis 
which  could  be  effected  by  p 
adjacent      substations,      Mr 


lie  unit  a.c.  train  with  Engli 

nt  ai  now  In  lervke  on  t 

Rtfion  of  iritlih  Rallwayi 
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reaiper  unit  of  En(/ish  EJeciric  detign  and  conurualon  Of 
)  British  Kailwafi,  Eastern  Regfon.  for  Che  motor  coaches  of 
ax.  multiple  unit  stock 


that  this  was  related  to  the  problems  of  taking 
rom  the  CEGB.  Different  sections  of  the  132  kV 
verc  not  necessarily  in  phase  and  to  parallel  them 

the  railway  system  would  necessitate  synchro nis- 

CECB  sy&tems,  apart  from  which  the  railway 
}rs  would  then  also  be  transmitting  part  of  the 
g  load  between  adjacent  CEGB  substations.  Line 
1  respect  of  these  loads  would  be  registered  on 
:  meters  and,  presumably,  charged  for.  In  present 
ances.  separate  operation  was  essential  for 
ory  working. 

.  K.  Fletcher  (Standard  Telephones)  said  his 
was  mainly  on  supervisory  remote  control  systems. 
4ayed  a  significant  part  in  reducing  operational 
I  the  part  of  the  staSs.  Had  adequate  advice  been 

from  experts  on  these  systems  and  was  there 
n  for  improvement.  Mr  Webb  replied  that  this 
a  given  the  fullest  consideration  at  all  stages;  in 

techniques  had  so  far  advanced  that  it  was  now 
tice  to  install  control  cabins  above  ground  with 
i  windows  so  that  the  personnel  had  a  good  view 

was  going  on  outside,  a  marked  contrast  to  the 
>und,  air  conditioned  "sealed  cells"  of  a  few 
o, 

'.  P.  Sayers  (Chief  Commercial  Officer,  CEGB) 
d  that  little  had  been  said  about  economics.  The 

had  been  given  the  most  favoured  rates  for 
>ply  which  were  based  on  a  two-part  tariff.  On  the 
nes  the  load  factor  was  exceptionally  good, 
from  60  to  70%;  on  the  suburban  lines  it  was 
iveraging  around  40%.  Development  of  night 
raffic  would  enable  more  advantage  to  be  taken 
EF-peak  rates  and  would  contribute  to  lower  over- 
ing  costs.  Mr  S.  B.  Warder  agreed  and  said  that 
vpn  being  made  to  increase  night  freight  traffic. 

remained  was  to  persuade  the  public  to  travel 
instead  of  by  day. 


sad  Line  EqnipmeDt 

hursday  morning  Mr  E.  Claxton,  of  the  British 
rt  Commission,  summarised  his  paper  outlining 
I  present  problems  on  overhead  line  equipment 
V  and  6-25  kV.  The  first  was  an  organisational 
vhich  the  planning,  construction  and  erection  of 
pment  had  to  be  programmed  and  arranged  with 
imum  interference  to  existing  traffic  over  the 
;  this  work  was  contracted  out 
npetitive  basis,  it  was  essential 
ireful  specification  be  prepared 
le  the  would-be  tenderers  to 

accurate  idea  of  the  task  in 
1  Britain,  the  task  was  com- 
in  that  the  space  available  for 
ition  of  trackside  equipment 
Iricted  and  the  large  number 
>ridges.  which  in  some  places 
1  H  to  2  per  track  mile.  Many 

gave  insufficient  clearance  for 
tion  of  even  the  6-25  kV  line 
'.  lo  be  reconstructed,  but  that 
civil  engineers'  headache. 


*  ofo  motor  coach  in  a  rnaWple  unit 
ling  the  vndercor  mountfn;  of  Ifie 
GEC  recii^  and  cosln; 


Atmo^heric  Pollution 

The  atmospheric  pollution  in  Britain  was  also  on  a 
scale  not  to  be  met  with  in  any  oLber  country  and  this 
necessitated  careful  study  of  insulator  and  conductor 
behaviour  against  flashover  and  corro^on.  In  so  far  as 
insulators  are  concerned,  solid  core  glazed  ceramic  types 
were  used  in  general;  semi-conducting  glazes  have  not 
proved  satisfactory  through  smoke  and  other  deposits  on 
the  surface.  Because  of  the  pollution  problem,  long  cieep- 
age  paths  had  been  adopted  to  reduce  maintenance 
cleaning  periods.  42  in.  creepage  paths  are  normal  for 
25  kV  and  16  in.  on  6-25  kV.  Other  and  newer  insulators 
are  being  tried,  notably  those  incorporating  p.t.f.e.  and 
bonded  fibreglass. 

Under  bridges  butyl  rubber  mats  are  used  where  the 
clearance  to  bridge  structure  is  restricted.  The  clearances 
adopted  for  the  two  voltages  between  load  gauge  and 
live  equipment  is  II  in.  for  25  kV  and  4  in.  for  6-2  kV, 
but  with  the  decline  in  the  amount  of  steam  traffic  it  is 
hoped  to  be  able  to  reduce  the  clearances  for  25  kV. 


Experience  in  France,  where  2,000  km  of  50  c/s  a.c. 
line  had  been  constructed  in  the  last  ten  years,  indicated 
that  maintenance  on  special  forms  of  insulation  was 
disproportionately  high.  That  was  the  comment  of  the  first 
speaker,  Mr  J.  G.  Waller  (SNCF)  who,  however,  com- 
mended the  optimism  of  British  engineers  in  using  the 
newer  materials  and  wished  them  luck.  In  regard  to  the 
policy  of  using  compound  catenary  for  overhead  cable 
support,  he  thought  that  this  was  unnecessarily  expensive 
and,  in  his  experience,  two  wire  stitched  catenary  was 
adequate  up  to  100  m.p.h. 
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Brigadier  Langley  (M.o.T.)  said  that  he  was  con- 
cerned with  safety  requirements  and  asked  if  the  present 
25  kV  clearances  were  not  reducible.  Referring  to  the 
flashover  tests  which  had  been  carried  out  between  steam 
locomotives  and  the  overhead  line  last  year,  these  seemed 
to  indicate  that  the  existing  minimum  clearance  was 
more  than  adequate.  This  was  pertinent  to  the  level- 
crossing  problem  where  it  was  laid  down  that  clearance 
gauges  on  the  road  approaches  should  be  set  to  give  a 
1  ft  9  in.  clearance  between  the  top  of  the  load  and  the 
live  conductor.  A  system  used  in  the  Netherlands  for 
isolating  the  3  kV  d.c,  Belgian  and  1.500  V  d.c.  traction 
systems  in  Holland  was  described  by  J.  E.  J.  Ankerschmit. 
This  was  just  a  simple  gap  which  allowed  the  pantograph 
to  rise  to  its  upper  limit  between  the  sections  and  he 
suggested  that  this  might  be  more  economic  than  the 
insulating  sections  adopted  by  the  British  Railways.  The 
reply  was  thai,  at  the  speeds  which  we  were  using,  the  main 
problem  was  the  proper  re -establishment  of  contact  be- 
tween the  pantograph  and  the  wire  which  would  need 
an  extremely  long  run-in  after  the  gap  and  where  the 
insulating  sections  were  close  to  bridges  ihis  would  intro- 
duce constructional  diflScuIties.  Mr  M.  I.  Yasuna  asked 
why  ice  loading  was  allowed  for  on  the  catenary  support- 
ing cables  but  not  on  Che  conductor.  Mr  Gotdring  replied 
that  the  frequent  passage  of  pantographs  prevented  ice 
forming  on  the  conductor  and  no  trouble  had  been 
experienced  to  dale  from  this  cause. 

Research  for  A.C.  Traction 

In  the  paper  on  research  presented  by  Dr  F,  T.  Barwell 
(BTC),  three  aspects  of  research  were  given  particular 
attention.  These  concerned  track  adhesion,  current  collec- 
tion and  insulation.  Other  aspects  were  detailed  in  the 
paper.  Adhesion  between  wheel  and  rail,  constituting  the 
overriding  limiting  factor  to  the  tractive  and  braking  forces 
of  locomotives  and  multiple  unit  stock,  is  a  topic  of 
extreme  complexiiy.  The  basic  causes  of  friction  were 
still  not  completely  understood.  Oxydised  steel  rubbing 
against  ilself  had  a  coefficient  of  friction  of  0'6;  why, 
then,  do  railways  record  much  lower  values  and  why  do 
they  fluctuate  so  much  to  (heir  embarrassment?  Why 
should  the  coefficient  rise  just  before  slipping  occurs  and 
why  should  it  sometimes  fall  off  as  speed  increases?  These 
were  questions  going  far  beyond  the  ordinary  field  of 
applied  research  and  needed  the  physicist's  fundamental 
approach. 

Studies  of  pantograph  behaviour  had  been  made  from 
special  equipment  mounted  on  the  vehicle  roof.  The  effects 


of  rise  and  fall  of  the  conducU 
catenaries  had  also  been  investigat 
newer  forms  of  insulation  were  being  a 
under  the  conditions  in  industrial  and 
areas  which  give  rise  to  corrosion. 

Dr  A.  L.  Williams  {BlCC)  said  that 
long  been  concerned  with  research  o 
head  line  construction  and  behaviour  i 
appalled  at  the  vast  programme  wt 
ahead  on  currrat  collection.  He  was 
the  experimental  work  on  insulatioi 
done  by  the  user  rather  than  the  manu 
since  laboratory  research  rarely  app 
the  ctHiditions  actually  in  service.  Id 
to  adhesion,  he  asked  whether  s 
laboratory  work  was  being  done.  Was 
a  suitable  subject  for  university  stw 
C.  C.  Inglis  <BTC)  said  that,  on  this 
the  British  Transport  Commission,  in  ( 
Cion  with  BEAMA,  had  recently  spon 
readership  at  London  University  on  electric  trac 
was  hoped  that  this  was  where  such  studies  could  t 
and  not  the  least  of  the  objectives  was  the  one  of 
the  status  of  the  traction  engineer. 

Signalling,  Comnmiiicatioiis  and  loterfen 

.  On  Thursday  afternoon,  papers  on  signaUiag  aj 
communications  were  presented  by  A.  W.  Woo 
(BTCj  and  on  the  interference  problem  by  Dr  b 
KJewe  (BTC).  In  the  former,  the  interests  of  b 
signal  and  the  electrical  engineer  in  the  running  rai 
described  and  the  various  methods  of  track  ci 
used  in  the  past  were  discussed. 

On  the  subject  of  interference,  Dr  KJewe  dealt  v 
general  aspects  of  interference  with  adjoining  si] 
and  telecommunication  circuits  by  electric  railwaj 
the  mathematics  of  induced  e.m.f  s  and  screening 
and  concluded  with  an  explanation  of  the  methods  i 
by  the  BTC  to  combat  interference. 

The  Guildhall  Banquet 

To  mark  the  conclusion  of  the  conference,  a  I 
was  held  at  the  Guildhall  last  Friday  under  the  cbi 
ship  of  Lord  Chandos,  who  proposed  the  toast 
Lord  Mayor  and  Corporation  of  London,  to  wh 
Lord  Mayor  replied.  The  President  of  the  Board  of 
the  Rt.  Hon.  Reginald  Maudling,  in  proposing  Hi 
of  "International  Co-operation,"  pointed  out  tha 
Great  Britain  had  led  in  en^neering,  and  other  a 
who  had  followed  us  had  iH-ofited  hy  our  exp 
sometimes  to  our  disadvantage  in  trade.  Now  thai 
come  late  to  railway  electrification,  we  could  impi 
what  had  gone  before.  This  was  not  a  disadvantag 

M.  Dargeou,  Director-General  of  the  French  Rf 
responded,  telling  of  some  eariy  experiences  in 
co-operation.  Essentially,  from  the  very  nature  c 
work,  railwaymen  were  internationally  minded,  b 
He  particularly  stressed  the  work  of  the  Inten 
Union  of  Railways. 

In  his  capacity  of  president  of  the  Locomoti 
Allied  Manufacturers'  Association.  Lord  Chandos  pi 
the  toast  "Railway  Modernisation."  He  said  he  i 
in  the  future  of  railways,  particularly  now  that  ou 
were  becoming  congested.  They  should  offer  better 
and  comfort.  Sir  Brian  Robertson  stressed  that  railv 
need  the  equipment  to  do  the  job  and.  in  futur 
will  have  it.  Finally,  the  charming  toast  of  "Au  I 
to  delegates  was  proposed  by  Sir  Leslie  Gamage,  pi 
of  BEAMA. 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


CANADA 

e  Regulator  Older 

a  Boveri  (Canada)  Ltd.  have 
varded  an  $83,040  order  for  12 
regulators  for  the  Carillon  power 
now  under  construction  for 
Hydro. 

[lohunbia  Step 

art  on  construction  of  power 
ment  projects  on  the  Columbia 
seems  a  little  nearer  following 
discussions  in  Ottawa  a  few  days 
le  two  teams  of  negotiators,  from 

and  the  USA,  are  now  to  submit 
^ks  report  to  their  respective 
iments  for  approval  and  this  is 
d  to  be  the  basis  of  a  treaty 
may  be  ratified  early  next  year, 
ing  to  Mr  D.  Fulton*  who  headed 
inadian  team,  the  recommenda- 
took  account  of  the  principles 
upon  by  the  International  Joint 
ission  last  December  (Electrical 
17  Dec,  1959,  issue).  The  Com- 
i  agreed  on  a  50-50  share  of 
ream  benefits,  with  power  pro- 
i    of    the    American    side    from 

dams  in  Canada  paid  to  the 
)ot  in  cash,  but  in  power. 

SWEDEN 


consumption  of  electric  power 
:den  in  the  fiscal  year,  1959-60, 
ed  by  2,100  million  kWh,  or  7%, 
red   with   the   previous   12-month 

according  to  a  survey  by  the 
h  State  Power  Board.  A  compari- 
;tween  the  calendar  years  1958 
W  show  a  rise  of  only  4-5%, 
is  considerably  less  than  the  esti- 
annual  increase  up  to  1965,  i.e., 
)er  annum.  A  revised  forecast  for 
nod  1959-65  submitted  by  CDL, 
ntral  operations  management  of 
I's  power  producers,  foreshadows 
nual  increase  in  industrial  con- 
on  of  power  by  5*6%,  as  against 
Q  previous  calculations.  However, 

same  time  the  annual  increase 
her  consumption,  10%,  has  been 
:d  downwards  to  such  an  extent 
te  overall  increase  in  power  con- 
ion  remains  unchanged  at  2,200  mil- 
^h  per  annum.  In  its  appropria- 
^quirements  for  fiscal  year  1961-62 
ite  Power  Board  asks  for  kr.  260 
t  (£18,207,000)  for  the  construc- 
f  new  power  stations,  kr.  30  mil- 
or  nuclear  development,  kr.  40 
t  for   regulation  projects  and  kr. 


124  million  for  network  installations. 
By  1962,  the  Board  says,  the  building  of 
new  stations  should  have  reached  such 
a  stage  that  the  resources  will  be  able 
to  cover  the  requirements,  while  new 
stations  will  be  built  mainly  to  meet  the 
annual  increase  in  power  consumption. 

GREECE 


Power  Supplies 

Some  weeks  ago  we  reported  that 
negotiations  were  in  progress  on  a  plan 
for  Turkey  to  supply  some  500  mil- 
lion kWh  annually  to  Greece.  We  are 
now  informed  by  Mr  J.  Flambouriaris, 
deputy  general  manager  of  the  Greek 
Public  Power  Corporation,  that  this  is 
incorrect,  as  no  negotiations  have  been 
planned  or  taken  place. 

INDIA 


Load  Shedding  in  Dellii 

Replying  to  a  question,  the  com- 
missioner, Mr  P.  R.  Nayak,  told 
Delhi  Corporation  recently  that  for  the 
past  two  months  supply  of  electricity 
had  been  suspended  for  20  min  periods 
by  rotation  in  city  areas  during  the 
evening  peak-load  hours.  The  questioner 
had  referred  to  frequent  breakdowns, 
but  the  commissioner  pointed  out  that 
load  shedding  was  deliberate  between  the 
hours  of  7  p.m.  and  9  p.m.  The  corpora- 
tion's supply  capacity  was  inadequate  to 
meet  demand  and  the  gap  was  widen- 
ing and  difficulties  had  been  accentuated 
by  the  Punjab  Government  insisting  that 
Delhi  should  confine  its  power  intake 
from  Nangal  to  20  MW.  In  recent 
months  Delhi  had  been  drawing  up  to 
27  MW.  It  will  be  recalled  that  Delhi 
suffered  a  recent  power  cut  owing  to 
a  boiler  failure. 

Plans  for  easing  the  electricity  res- 
trictions in  Delhi  include  the  provision 
of  four  thermal  50  MW  power  stations 
during  the  third  Five  Year  Plan  period. 
An  allocation  of  Rs  17*5  crores  to  the 
Delhi  electric  supply  undertaking  has 
been  recommended.  One  of  the  50  MW 
stations  will  be  built  by  the  Punjab 
Government  as  a  standby  for  Delhi 
and  Rajastan  but  it  will  remain 
under  the  control  of  the  Delhi  supply 
undertaking. 

PAKISTAN 


ing  plant  by  the  American  firm,  Phelps 
Dodge.  The  plant  will  roll  copper  and 
aluminium  into  rod  from  coppsr-wire 
bars  and  aluminium  ingots,  respectively. 
Planned  to  have  sufficient  capacity  to 
meet  the  entire  requirements  of  the 
coimtry,  the  plant  will  be  built  near 
Karachi  and  is  expected  to  be  in 
operation  within  a  year. 

AUSTRALIA 


Wire  and  Cable  Plant 

The  Pakistan  Government  have 
approved  the  establishment  of  a  $6i 
million  rod,  wire  and  cable  manufactur- 


200  MW  Set 

A  repeat  order  for  a  third  200  MW 
steam  turbo-alternator  for  Vales  Point 
power  station  has  been  placed  with  the 
English  Electric  Co.  Ltd.  by  the  Elec- 
tricity Supply  Commission  of  New 
South  Wales.  With  auxihary  plant  manu- 
factured in  Australia  the  contract  is 
worth  £A2i  million.  English  Electric 
already  have  orders  for  the  first  two 
200  MW  sets  for  Vales  Point  station, 
which  is  being  built  70  miles  north  of 
Sydney.  The  steam  turbine  is  of  the 
three-cylinder  design  arranged  in  line. 
Steam  temperature  at  the  t.s.v.  is  2,350 
p.s.i.g.  1,050*F,  with  reheat  at  1,000'F. 
The  feed  heating  and  condensing  plants 
will  be  made  in  Australia.  The  machine 
is  similar  to  those  already  in^ervice  at 
the  CEGB*s  High  Mamham  station. 

Street  Ligiiting  Subsidy 

The  New  South  Wales  Minister  for 
Local  Government,  Mr  Hills,  is  to  ask 
the  State  Government  to  subsidise  local 
councils  on  a  £-for-£  basis  in  a  £5  mil- 
lion street  lighting  improvement  scheme 
extending  over  the  next  five  years.  This 
is  the  outcome  of  the  recommendations 
of  the  committee  set  up  by  the  State 
Electricity  Authority  to  investigate  the 
improvement  of  street  lighting.  The 
committee^s  survey  had  found  that  there 
was  a  large  deficiency  in  street  lighting 
along  classified  traffic  routes. 

Power  Plans  for  Qaeensland 

Some  of  the  recommendations  for 
meeting  power  requirements  in  Queens- 
land over  the  next  20  years,  prepared 
in  a  report  by  the  consultants,  Merz 
and  McLellan,  were  revealed  recently. 
They  include  a  360  MW  power  station 
on  the  Callide  coal  field  in  central 
Queensland,  capable  of  supplying  power 
from  Central  Queensland  to  the  New 
South  Wales  border.  Adoption  of  the 
recommendations  are  being  deferred  until 
alternative  schemes  have  been  investi- 
gated. These  include  plans  to  use  natural 
gas  from  Roma,  which  could  possibly 
be  piped  to  a  power  station  in  Brisbane. 


I 


Personalities 


Electrical  Timec,  13  Odobc 


in  the  indust 


Mr  A.  M.  GroMtt  Mr  O.  R.  S.  rurner 


Mr  A.  Hunfcine 


Commercial  officer  for  No.  3  sub- 
area  of  the  Mersey  side  and  North 
Wales  Electricity  Board.  Mr  R.  M. 
GraTctt,  M.I.E.E.,  haa  been  promoted  to 
be  the  Board's  assistant  chief  commer- 
cial officer  responsible  for  industrial 
development.  He  succeeds  Mr  W.  B. 
Parkiiuon,  b.sc.,  a.m.i.e.e.,  who  was 
promoted  chief  commercial  officer 
recently  ("ESH,  pages  136-138).  Mr 
Gravctt,  who  is  58,  received  his  training 
with  the  Electric  Construction  Co.  Ltd. 
and  later  with  the  Wolverhampton  Cor- 
poration. He  then  joined  the  Shropshire, 
Worcestershire  and  Staffordshire  Electric 
Power  Co.,  moved  to  the  siaff  of  Ealing 
CoiponitioD  as  distribution  superinten- 
dent, and  later  became  deputy  borough 
electrical  engineer  and  manager  at 
Nuneaton.  Immediately  before  joining 
the  Man  web  staff  on  nationalisation, 
Mr  Gravett  was  electrical  engineer  and 
manager  for  Hoylake  UfXT. 

Commercial  manager  of  the  AEI 
Turbine-Generator  Division  at  Man- 
chester since  1958,  Mr  D.  R.  S.  Turner, 
B.A..  A.MJ.MECH.E.,  has  joined  Davidson 
and  Co.  Ltd.,  of  Belfast,  as  a  director 
and  general  manager.  Mr  Turner  gained 
his  early  engineering  training  and 
experience  with  BTH  and  was  turbine 
sales  commercial  engineer  with  that  con- 
cern from  1946  to  1950,  when  he  was 
promoted  to  assistant  manager.  Turbine 
Sales  Department.  Three  years  later  he 
became  assistant  general  superintendent, 
Rugby  Works,  with  special  responsibilily 
for  what  was  then  designated  "the  Larne 
project" — the  new  works  of  the  BTH  Co. 
in  Northern  Ireland.  In  May,  1955,  h: 
was  ^pointed  manager  of  those  works. 

Mr  J.  V.  SbeMoD  has  been  appointed 
sales  director  of  Simplifix  Couplings  Ltd. 

Mr  L.  W.  Honey,  associate  i.e.e..  has 
been  appointed  to  the  board  of  Marry  at 
and  Scott  Holdings  Ltd.  He  is  also  joint 
managing  director  (Hounslow  works)  of 
the  subsidiary  company.  Marry  at  and 
Scott  Ltd..  which  he  originally  joined  in 
1919,  He  became  chief  estimator  in  1925. 
export  manager  in  1931,  a  director  in 
1942.    and    joint    managing    director    in 


1953.  He  is  also  managing  director 
of  John  Bennic  Ltd.  and  chairman  of 
Austin  Lifts  Ltd.,  two  other  subsidiaries. 

Mr  R.  E.  Hoffam  has  been  re-elected 
president  of  the  British  Standards  In- 
stitution for  a  third  term  of  office. 

Atlas  Lighting  Ltd.  announce  the 
appointment  of  Mr  R.  A.  Bibby  as  rep- 
resentative in  Northern  Ireland.  Mr 
Bibby  joined  Thorn  Electrical  Industries 
Ltd.  as  a  representative  seven  years  ago, 
covering  part  of  the  West  Riding  of 
Yorkshire,  and  later  transferred  to  the 
Manchester  branch. 

Mr  A.  HuBkjiig,  B.sc.,  managing 
director  of  Westool  Ltd.,  has  been  elec- 
ted to  the  board  of  the  Warner  Electric 
Brake  and  Clutch  Co.,  of  Wisconsin, 
USA,  whose  foreign  operations  include 
a  wholly  owned  subsidiary  in  Switzer- 
land and  affiliated  companies  in  France. 
Germany  and  Japan.  Westool  manufac- 
ture under  licence  from  the  American 
company  the  Warner  electro- magnetic 
clutches  and  brakes.  Mr  Kunking  became 
managing  director  of  Westool  in  1946 
and  prior  to  that  he  was  associated  with 
the  Federation  of  British  Industries. 
which  he  joined  in  1928. 

A.  Reyrolle  and  Co.  Ltd.  announce 
that  Mr  I.  F.  Bird,  m.c,  t.d.,  b.sc., 
M.I.E.E.,  has  been  appointed  the  com- 
pany's overseas  manager.  A  native  of 
Newcastle  upon  Tyne,  Mr  Bird  was 
educated  at  the  Newcastle  Royal  Gram- 
mar School  and  at  Armstrong  College 
where  he  gained  his  B.Sc.  degree  with 
first-class  honours.  He  joined  Reyrolle's 
as  a  student  apprentice  in  1932  and  took 
up  duties  with  the  Technical  and  Re- 
search Department  in  1937.  After  war 
service  with  the  RA,  during  which  he 
reached  the  rank  of  major  and  was 
awarded  the  M.C.  he  relumed  to  the 
company  In  1946  and  took  charge  of 
the  Short-circuit  Testing  Station  until 
1949  when  he  became  engineer-in -charge 
of  testing  and  certification.  He  was  a 
member  of  the  lEE  Council  from  1951-53 
and.  with  Messrs  Christie  and  Leybum. 
was  joint  author  of  a  paper  on  "The 
Testing  of  Large  Circuit- Breakers"  which 


MrJ.F.Bird  Mr  R.  O.  V.  Kol 

was  awarded  an  lEE  premium  i. 
Mr  Bird  joined  the  Overseas  O 
Department  in  1954  and.  in  May 
was  appointed  manager  of  A.  F 
and  Co.  (Rhodesia)  Ltd.,  of  whic 
pany  he  is  also  a  director.  He  w 
up  his  new  appointment  later  thi 

British  Radio  Corporation 
announce '  that  Mr  H.  C.  Gch 
assistant  sales  manager,  MarcoD 
radio  and  television,  has  been  apj 
sales  manager  of  that  Divisio 
Goodman  succeeds  Mr  Frank  Job 
Is  retiring. 

The  Electricity  Council  have  ap| 
Mr  R.  D.  V.  Roberts  as  industrii 
tions  adviser  to  the  Council 
page  46).  Mr  Roberts  entered  th 
iricity  supply  industry  in  1948  as 
welfare  oflicer  to  the  then  Britist 
tricity  Authority,  but  soon  afte 
up  the  post  of  secretary  to  the  N 
Joint  Advisory  Council  of  the  ele 
supply  industry,  the  body  set  up 
the  Electricity  Act  of  1947  to  i 
joint  consultation  in  the  indus 
1953  he  was  additionally  appoit 
deputy  director  of  welfare  to  the 
constituted  Central  Electricity  Au 
On  the  creation  of  the  Electricity 
cil  in  1958  he  was  appointed 
industrial  relations  adviser  and 
that  post,  succeeds  Mr  D.  G.  Di 
his  present  appointment.  Mr  Rol 
well  known  in  the  field  of  im 
relations  and  personnel  managen 
industry  and  needs  no  introduci 
the  many  organisations  with  wh 
has  worked  for  so  many  years.  A 
of  Dolgellau.  North  Wales,  wh 
was  educated  at  the  Dolgellau  Gt 
School,  Mr  Roberts  proceeded 
London  School  of  Economics  wt 
took  the  degree  of  Bachelor  of 
mcrce  of  the  University  of  Londor 
some  eitperience  as  a  joumali 
editor  with  a  number  of  publishin 
Mr  Roberts  was  appointed  In  I 
assistant  secretary  to  the  South 
and  Monmouthshire  Council  of 
Service  in  Cardiff  and  later  h 
appointment  as  regional  officer  ) 
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nal  Couacti  of  Social  Service  in 
I  Wales.  In  1941  he  was  appointed 
;t  officer  for  the  Miners'  Welfare 
nission  in  the  Northumberland  and 
im  coalfields  and  later  became  the 
y  chief  district  ofBcer  of  the  Com- 
)n  in  London,  a  post  he  held  till 

T.  S.  M.  MacLean.  b.sc.,  fh.d., 

LE.,  has  been  appointed  lecturer  in 
tepariment  of  Electrical  Engineer- 
t  Birmingham  Univenity. 
IT  new  appointments  in  their  sales- 
e  organisation  are  announced  by 
er  Ltd.:  Mr  P.  E.  HoslUiu,  fomierly 
ger  of  the  north  west  branch  al 
lool,  has  been  appointed  branch 
;er  of  the  south  east  branch  at 
ord;  Mr  P.  R.  Coodt  has  been 
nicd  branch  manager  of  the  north 
branch  at  Liverpool  in  succession 
'  Hoskins  (Mr  Goode  was  formerly 
:t  manager  at  Oxford);  Mr  R.  J.  E. 
n  becomes  district  manager  at 
d  (he  was  formerly  district  man- 
it  Cheltenham)  and  Mr  H.  R.  Red- 
las  been  appointed  district  manager 
eltenham  (he  was  formerly  stafF  in- 
or  at  the  Bristol  Hoover  sales- 
e  school). 

'feasor  B.  Bleaoey  and  Dr  Jam«s 
have  been  appointed  members  of 
ouncil  for  Scientific  and  Industrial 
rch.  Together  with  a  third  member 
•  be  appointed  they  succeed  Prafes- 
-.  M.  S.  Bbckett,  Sir  Eric  Asbby 
rfr  H.  Douglass,  who  have  retired 
mpleCioQ  of  their  period  of  service. 
J.  E.  L.  AadenoB,  m.sc.,  m.I.e^., 
cCor  of  Associated  Engineering  Ltd. 
currently  chairman  of  the  lEE 
ation  Section,  has  been  appointed 
Ktor  and  chairman  of  that  firm's 
liary,  Aeroplane  and  Motor  Alu- 
m  Castings, 

Hedley  J.  C  Gowcr,  a.m.i.e.e., 
uit  to  the  engineering  director  of 
Ida  TV,  has  been  appointed  chief 
ter  of  Border  Television  Ltd.  He 
up  his  new  duties  on  1  Nov. 
:  a  number  of  years  manager  of  the 
ton  branch  of  W.  T.  Henley's  Tele- 
Works  Co.  Ltd.  (now  pan  of  the 
Woolwich  Group).  Mr  W.  G. 
X  has  retired,  but  is  to  continue  to 
in  a  consultative  capacity  on  the 
side  for  AEI  in  the  Brighton 
1.  To  mark  his  50  years'  service. 
19  recently  presented  with  a  cheque 


ff.  C.  Turner 
!)  nceives  a  £50 

front  Mr  f.  V. 
■Tt,  commercial 
tr.  AEI  Cable 
n.  On  (eft  It 
I.    D.    Partwti, 

monofer.  AEI 
tWeDfvJtJon 


Mr  j.  O  Reed,  formerly  sales  engineer 
of  Birmingham  Aluminium  Casting 
(1903)  Co.  Ltd.,  has  been  appointed  sales 
manager  of  the  company. 

Presentations  have  been  made  to  two 
officials  of  the  No.  2  area  of  the  Durham 
Divisional  Coal  Board  who  retired  at 
the  end  of  September  after  a  combined 
service  of  90  years  in  the  coalmining 
industry.  The  recipients  were  Mr  W.  L. 
Tulip,  chief  engineer  for  the  area,  and 
Mr  Jamci  L.  Baker,  area  electrical  en- 
gineer. Both  officials  were  with  the  old 
Lanbton,  Hetlon  and  loicey  Collieries 
Lid.  before  nationalisation  of  the  mining 
industry. 

Mr  G.  H.  Thompson  has  been 
appointed  president  of  Calgary  Power 
Lid.,  of  Alberta;  Mr  G.  A.  Gafaerty  is 
chairman  of  the  board.  Mr  Thompson 
has  been  with  the  company  since  19Z5 
and  has  held  the  positions  of  chief 
engineer,  general  manager  and  vice- 
president. 

The  Utilities  Committee  of  Winnipeg 
City  Hydro  has  recommended  that  Mr 
D.  C.  Brydea  be  appointed  general 
manager  in  place  of  Mr  T.  E.  Storey, 
who  is  joining  the  Manitoba  Hydro- 
Electric  Board  (not  the  Power  Commis- 
sion as  we  reported  last  week).  Mr 
Bryden,  who  is  now  assistant  general 
manager  of  City  Hydro,  has  been  with 
that  undertaking  for  over  three  years. 

Mr  W.  J.  Thomfls,  managing  director 
of  British  Aluminium  Co.  Ltd.  retires  on 
Oct.  31,  but  will  continue  lo  serve  as 
a  director  of  the  company  and  certain 
subsidiary  and  associated  companies. 
Mr  J.  J.  Boex  has  resigned  as  a  director 
and  an  executive  of  the  company  with 
effect  from  Oct.  31. 

Head  of  the  B.P.  Research  Centre  at 
Sunbury-on-Thames,  Mr  E.  S.  Sellers, 
M.A.,  M.sc.,  M.i.cHEM.E.,  has  accepted  the 
invitation  to  be  president  of  the  Junior 
Institution  of  Engineers  for  1960-61. 

As  part  of  a  general  reorganisation 
of  its  sales  staff,  James  Booth  Aluminium 
Lid.  has  appointed  Mr  Arthur  W.  Wll> 
liams,  B.sc.,  a.i.m.,  as  chief  technical 
representative  in  charge  of  the  company's 
technical  sales  service  department. 

Mr  G.  A.  Onion  and  Mr  P.  L.  Hol- 
Ungs  have  been  appointed  directors  of 
Dowding  and  Mills  Lid.  following  the 
death  of  Mr  A.  E.  Hollings,  managing 
director.  Mr  Onion  is  director  In  charge 
al  the  Birmingham  works,  and  Mr  Hoi- 
lings  at  the  London  works. 


Mr  W.  S.  L«wIb,  CB.E.,  J.P..  COM.t.E.E., 

a.ct.(b'ham.)  has  been  re-appointed 
chairman  of  the  Midlands  Electricity 
Board,  to  serve  up  to  the  end  of  1961. 

Mr  L.  J.  Gooch,  a.m.i.e.e.,  has  been 
appointed  to  the  board  of  Marryat  and 
Place  Ltd.,  the  electrical  coniracting  com- 
pany in  the  Marryat  and  Scoll  Holdings 
group.  Mr  Gooch  was  apprenticed  to  the 
late  Howard  Marryat  in  1914,  became 
a  director  of  Marryat  and  Scott  Ltd.  in 
1942  and  joint  managing  director  in 
19S3.  It  is  also  announced  th^t  Mr  A.  J. 
Brynnl,  f.c.a.,  has  become  secretary  of 
Marryat  and  Scott  Ltd.  on  the  retire- 
ment of  Mr  R.  Walker  who  remains 
secretary  of  Marryat  and  Scott  Holdings. 

Prom  the  London  Electricity  Board 
we  hear  of  five  new  appointments.  Mr 
R.  Thompsfonc,  associate  I.E.E..  for- 
merly manager  of  the  West  Bourne 
district,  has  been  appointed  to  the 
Board's  .  headquarters  as  management 
officer  following  the  retirement,  on 
30  Sept.,  of  Mr  C.  W.  BUkc  Mr  B.  L. 
Wells,  B.sc.(ENO.),  M.I.E.E,,  who  was 
manager  of  the  North  Western  district, 
becomes  manager  of  the  West  Bourne 
district.  Mr  R.  C,  TuHnell,  M.i.e,E., 
manager  of  the  Regency  district,  becomes 
manager  of  the  Central  district  in  succes- 
sion to  Mr  G.  H.  Fowler,  m.i.e.e.,  who 
has  taken  up  engineering  duties  on  the 
chief  engineer's  staS.  Mr  F.  N.  Shci^ 
bamc,  A.M.I.E.E..  now  manager  of  the 
South  Eastern  district,  succeeds  Mr  TuS- 
nell  as  manager  of  the  Regency  district 
The  two  posls  of  manager  of  the  North 
Western  and  South  Eastern  districts  have 
yet  to  be  Blled  ("ESH,  pages  76.  77, 
78,  81). 

Formerly  with  ihe  London  branch 
sales  otfice,  Mr  H.  M.  Shcllard  has  been 
appointed  manager  of  Ihe  Nottingham 
branch  office  of  the  Diclaphone  Co. 

OBITUARY 

Mr  W.  J.  HngicH,  o.b.e..  m.ij>iecm.e., 
A.M.I.E.E..  a  co-founder  of  the  Express 
Lift  Co.  Ltd.,  died  on  5  Oct.,  aged  78. 

Mr  A.  MacArtbuT,  formerly  a  director 
of  ihe  International  General  Electric 
Co.  Ltd.,  died  on  7  Oct. 

Mr  James  Ranldn,  o.b.e.,  deputy  chair- 
man of  the  Merseyside  and  North  Wales 
Electricity  Board  until  bis  retirement  at 
the  end  of  1959,  died  on  9  Oct.,  aged  68. 
Mr  Rankin,  who  was  a  solicitor,  joined 
the  Nonh  Wales  Power  Co.  Lid.  in  1918 
and  became  its  secretary  In  1929.  From 
1940  he  was  a  director  and  general 
manager  of  that  concern  and  Electricity 
Distribution  of  North  Wales  and  District 
Ltd.  and  general,  manager  of  five  asso- 
ciated electricity  supply  companies.  He 
served  on  many  imporlanl  bodies  con- 
nected with  the  Industry  including  the 
former  North  Wales  and  South  Cheshire 
JEA,  the  National  Consultative  Commit- 
tee of  the  CEB  and  had  been  a  member 
of  the  EDA  Council.  He  was  also  a  mem- 
ber of  many  commiitees  concerned  with 
the  industry's  consultative  machinery. 
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U.S.S.R.  WELDING  TECHNIQUES 


EMPHASIS  on  the  introduction  of 
new  and  improved  techniques  to 
industry  was  the  impression  gained  of 
Soviet  welding  research  by  a  delegation 
of  British'  welding  experts  which  visited 
the  USSR.  Because  of  pressure  of 
economic  necessity,  fundamental  welding 
research  was  considered  to  be  of  secon- 
dary importance.  Thus  research  workers 
in  the  Union  were  found  to  have  excel- 
lent facilities  for  constructing  prototype 
production  equipment. 

FrictioD  Welding 

Although  automation  and  mechanisa- 
tion of  processes  is  the  dominant  theme 
in  the  Soviet  welding  research  pro- 
gramme, a  great  deal  of  work  has  been 


done  on  techniques  suitable  for  areas 
where  power  supply  is  limited.  Such 
techniques  include  friction  welding, 
which  is  applicable  to  circular  com- 
ponents rotated  relative  to  one  another 
and  then  brought  together  by  pneumatic 
or  hydraulic  pressure.  The  pressure  and 
the  intense  local  heat  generated  provide 
conditions  favourable  to  w:ld  fomation. 
This  process  is  claimed  to  be  more 
economical  in  electrical  power  than  flash 
welding  using  a  transformer. 

While  welding  research  in  the  Soviet 
Union  is  of  necessity  on  a  much  larger 
scale  than  in  the  United  Kingdom,  in 
certain  spheres  as,  for  instance,  inert  gas 
shield  welding  of  aluminium  alloys,  tech- 
niques are  not  so  advanced  as  in  this 


country.  On  the  other  hand,  there  hive 
been  notable  contributions  to  submeiiged 
arc  welding  of  aluminium,  titanium  asd 
copper  alloys.  Also  of  interest  to  the 
British  Mtffktion  was  woric  being  carried 
out  by  the  Russians  on  diffusion  welding. 
In  this  method,  the  cleaned  surfaces  of 
two  components  are  pressed  together 
and  heated  in  a  vacuum,  diffusion  of 
metal  atoms  at  the  interface  producing 
a  weld  between  the  two  parts. 

The  delegation  from  ^e  British  Weld- 
ing Research  Association  comprised :  the 
director  of  research,  Dr  Richard  Week; 
the  deputy  director,  Mr  H.  F.  Tremlett; 
the  assistant  director,  Dr  A.  A.  Wells, 
and  the  chief  metallurgist,  Mr  P.  T. 
Houldcroft. 


FINANCING  ELECTRICITY   SUPPLY 


SOME  of  the  outstanding  subjects  of  controversy 
arising  from  the  financial  practice  of  the  electricity 
supply  industry  are  discussed  by  an  Electricity 
Council  deputy  chairman,  Dr  R.  S.  Edwards,  in  an  article 
in  Uoyds  Bank  Review,  He  seeks  to  answer  such 
questions  as:  do  the  prices  charged  for  electricity  cover 
the  full  costs;  is  there  a  high  enough  degree  of  sdf- 
financing;  are  budgets  competently  prepared;  can  elec- 
tricity investment  be  adjusted  upwards  and  downwards  to 
help  the  general  economy;  is  the  problem  of  the  peak 
load  being  vigorously  tackled? 

It  is  not  surprising  that  the  answers  to  these  questions 
are  favourable,  and  that  they  repeat  much  that  can  be 
read  in  the  recent  annual  report  of  the  Electricity  Council. 
However,  in  developing  his  case,  Dr  Edwards  has  some 
important  observations  to  make  on  the  background  to 
existing  policy. 

DepreciatioD  and  Borrowing 

Depreciation  provides  a  case  in  point.  He  argues  that 
real  costs  are  covered  by  the  present  method  of  deprecia- 
tion on  an  historical  basis.  This  is  partly  because  there 
are  inbuilt  margins  to  take  care  of  rising  replacement 
costs.  For  example,  entire  cost  is  entirely  written  off  over 
a  conservative  life,  whereas  plant  in  fact  has  a  substantial 
scrap  value,  and  is  sometimes  partly  paid  for  by  con- 
sumer's contributions.  Further,  due  to  technological 
advance,  the  effective  replacement  cost  is  not  always 
rising,  as  is  sometimes  assumed;  for  generation  plant 
overall  it  has  fallen  in  recent  years.  Dr  Edwards  argues 
that  there  is  no  single  ''right"  value  of  depreciation.  What 
is  allowed  at  present  lies  well  within  the  acceptable  range. 
Similarly,  on  borrowing,  he  feels  that  the  industry  pays  a 
sufficiently  high  rate  of  interest  (currently  6J%).  The 
supply  industry  is  strong  enough  to  attract  capital  in  any 
system.  It  could  raise  it  without  Government  guarantee 
and  still  show  a  surplus  on  revenue  working.  (He  excuses 
himself  from  discussing  whether  it  would  be  desiraUe  for 
the  industry  to  go  to  the  r^arket  without  the  present 
Government  guarantee). 

Dr  Edwards  thinks  it  unfortunate  that  the  difference 


between  revenue  and  costs  of  electricity  boards  is  called 
the  ''surplus.**  To  the  extent  that  they  are  not  required 
to  cushion  the  boards, against  short-term  financial  changes, 
surpluses  are  "planned  as  a  small  contribution  from 
consumers  towards  development  of  the  boards*  under- 
takings.** Nothing  is  "left  over**  in  the  cc^loquial  sense. 

Demand  and  Load 

On  estimating  future  demands,  the  argument  is  that  it 
matters  rdatively  little  if  too  much  plant  installation  is 
planned.  Such  over-provision  of  new  plant  could  be 
countered  by  faster  retirement  of  old  plant  and  calcula- 
tions have  shown  that  heavy  replacement  of  old  plant 
would  be  only  marginally  uneconomic.  Under-provision, 
within  limits,  can  be  met  by  retaining  nnore  old  plant. 

In  the  case  of  area  boards,  th'b  situation  is  different. 
Shortage  of  capital  over  the  years  has  left  area  boards 
with  networks  in  many  i^aces  seriously  inadequate  even 
for  present  loads.  Any  unexpected  extra  demand  must  be 
met  by  immediate  capital  investment 

This  question  of  adequacy  c^  distribution  systems  affects 
the  control  of  supply  industry  investment  by  the  Govern- 
ment as  a  method  of  affecting  the  economy  of  the  countiy 
as  a  whole.  If  the  Government  eases  the  availability  of 
capital,  then  the  supply  industry  is  one  of  the  first  to  M 
the  effects  of  the  change  through  demands  for  more 
supplies  by  factories  and  private  dwellings.  It  is  not 
possible  to  cut  back  the  rate  of  capital  investment  for 
distribution  suddenly  in  such  circumstances,  unless  there 
is  "some  fat  on  the  systems  first."  At  present,  Dr  Edwards 
comments,  "The  bones  of  the  distribution  networks  arc 
almost  showing  through  the  skin.** 

Tariffs 

On  load  factor  improvement,  Dr  Edwards  sounds  f 
warning.  Speaking  on  tariff  design,  he  says:  **lt  ^ 
important,  despite  the  enthusiasm  for  low  unit  charges  i^ 
retail  tariffs,  to  ensure  that  they  are  kept  slightly  abov« 
marginal  costs.  It  is  necessary  to  avoid  slipping  into  the 
position  where  increasing  volume  of  business  results  i& 
lower  rather  than  higher  surirfuses." 
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NOTABLE  occasion  for  the  electricity  supply 
industry  in  Scotland  was  celebrated  yesterday  when 
Her  Majesty  The  Queen  opeaed  Kincardine  power 
1.  Estimated  cost  of  the  completed  station,  at  £36i 
n,  ranks  it  as  one  of  the  largest  engineering  projects  in 
nd  in  the  last  15  years,  Kincardine,  with  its  ultimate 
ed  capacity  of  760  MW,  will  provide  about  half  the 
city  requirements  in  Scotland  when  it  is  completed 
S3.  The  station  will  make  a  major  contribution  to 
;EB  programme,  for  its  three  120  MW  sets  represent 
ai  present  installed  system  capacity  and  the  two  200 
sets  under  construction  almost  half  the  total  new 
programme  to  1966. 

cardine  is  more  fortunate  than  most  power  stations' 
siting.  It  has  the  sweep  of  the  River  Forth  in  its 
ound,  while  the  distant  Ochil  Hills  help  to  soften 
yline. 

on  Constructioa 

ight  cladding  of  aluminium  and  glass  with  a  brick 

portion  has  been  used  for  msin  and  ancillary 
ngs.  In  the  turbine  house,  the  first  three  sets  are 
[ed  transversely  but,  because  of  their  length,  the 
!  and  fifth  200  MW  sets  will  be  placed  longitudinally, 
rell-planned  station  interior,  with  its  varied  colour 
es,  gives  an  immediate  impression  of  lightness  and 

while  maintaining  a  compact  plant  construction. 

biMler  house  lies  to  the  east  of  the  turbine  house, 
,ted  from  it  by  an  annexe  containing  feed  pumps, 
itors,  reserve  tanks  and  boiler/turbine  control  rooms. 
ier  and  turbine  controls  for  sets  I  and  2  are  located 
J  room,  with  a  separate  control  room  for  the  third 
sventually,  a  third  control  room  will  house  the 
lis  for  sets  4  and  5. 

]  on  the  east  side  are  the  milling  plant,  precipitators, 
eys  and  ash-handling  plant.  On  the  west  side  of  the 
c  bouse  are  the  switchgear  compounds  and  trans- 
r  annexes  and  overlooking  ihem  the  electrical 
■1  room. 

station  has  three  120  MW  sets  in  operation.  Two  of 
were  commissioned  in  December,  1958,  and  Scptem- 
959,  while  the  third  was  brought  into  service  last 
It.  The  two  200  MW  sets,  with  advanced  steam 
ions,  will  complete  the  station  by  1963. 
:  Station  site  was  reclaimed  from  the  river  in  about 
and  covers  150  acres;  137  acres  are  occupied  by 
ation  and  its  ancillary   buildings,  switchyards  and 


railv^'ay  sidings.  The  site  is  below  high-water  level  and 
an  embankment  provides  protection  against  flooding. 
Additional  protection  is  afforded  by  four  6,000  g.p.m. 
pumps,  which  start  up  automatically  when  the  level  in 
an  underground  surface-water  reservoir  rises  unduly. 

The  site  has  a  good  access  road  linking  with  the  main 
Kincardine- Alloa  road  and  the  fine  river  bridge.  However, 
the  station  is  designed  to  be  supplied  by  rail-borne  coal 
and  its  coal-handling  plant  can  deal  with  375  wagons/day, 
with  an  annual  tonnage  of  2,200,000.  Facilities  include  two 
side -discharge  tipplers  for  24^-ton  wagons  and  three  filler 
pits  for  hopper-bottom  wagons.  The  plant  has  provision 
for  vibrating  the  wagons  to  dislodge  coal  and  equipment 
for  reducing  dust  nuisance.  Duplicate  600  ton/hr  conveyors, 
remotely  controlled,  take  the  coat  to  a  central  point  from 
which  it  may  either  be  distributed  on  the  stock  pile  by 
],200  ton/hr  conveyors  or  screened  and  crushed  before 
being  taken  by  one  of  two  further  600  ton/hr  duplicate 
conveyors  to  the  boiler  bunkers. 

Boiler  Plant 

Three  boilers  supply  the  120  MW  sets,  but  No.  1  differs 
from  Nos.  2  and  3  in  being  of  International  Combustion 
manufacture  and  in  some  different  constructional  features. 

No.  1  boiler  has  five  coal-pulverising  mills  of  the  suction 
type  with  rollers  running  on  a  grinding  ring.  Four  of  the 
mills  wilt  provide  full  load  boiler  capacity.  They  are 
driven  by  200  h.p.  415  V  constant  speed  motors  and 
275/77  h.p.  415  V  Laurence  Scott  variaUe  speed  motors 
drive  the  exhauster  fans  which  deliver  the  fuel  to  the 
boiler. 

Nos.  2  and  3  boilers  have  four  high-speed  horizontal- 
spindle  attrition  pulverisers  consisting  of  a  combined  mill 
and  exhauster.  The  mills  are  driven  by  constant  speed 
600  h.p.  Lancashire  Dynamo  motors,  and  three  mills  are 
capable  of  meeting  full  load. 

All  three  boilers  are  designed  for  full  load  of  860  klb/hr 
with  feed  at  446''F  superheater  outlet  at  1,600  Ib/sq  in. 
I.O!0°F,  and  provide  reheat  to  LOOS-F  for  758  klb/hr 
steam.  The  boilers  are  of  the  natural  circulation,  water- 
tube  type  with  radiant  water-cooled  combustion  chambers 
designed  to  burn  pulverised  coal  with  an  average  calorific 
value  of  9.400  B.Th.U/lb,  and  an  ash  content  of  up  to  20%. 

No.  1  boiler  has  the  fuel  fed  to  four  tilling  burners 
located  at  the  corners  of  the  combustion  chamber  and 
arranged  for  tangential  firing.  Superheater  outlet  tempera- 
ture is  controlled  by  spray-type  desuperh eaters  between  the 
primary  and  secondary  sections  of  the  superheater,  while 
reheat  outlet  temperature  is  controlled  by  adjusting  the 
burner  tilt  angle. 


Electrical  Timei,  13  Octobct,  1960 


Nos.  2  and  3  boilers  were  built  by  John  Brown  Land 
Boilers.  They  differ  from  No.  I  in  having  the  first  section 
of  the  secondary  superheater  in  the  radiant  zone  at  the 
top  of  the  front  wall,  and  in  the  form  of  [riatens  suspended 
from  the  combustion  chamber  roof.  A  further  section, 
in  the  convection  zone,  is  followed  by  the  primary  super- 
heater and  rebeater  arranged  in  parallel  gas  paths  before 
the  economiser.  These  IxMlers  have  16  bia'ners  in  the 
front  wall  of  the  furnace. 

All  boilers  have  Lodge -Co  ttrell  twin  electrosialic 
precipitators  preceded  by  Howden  mechanical  collectors. 
The  precipitators  are  of  the  "catch  pocket,"  horizontal 
flow  type  with  rapping  gear  running  at  different  speeds 
so  that  re-entrainment  of  dust  particles  is  avoided.  The 
precipitators  have  three  banks  of  series  electrodes 
energised  at  SO  kV  d.c.  and  are  designed  to  deal  with  up 
to  394,000  cf.m.  of  gas  at  280''F,  with  a  precipitation 
efficiency  of  99%. 

Gases  from  these  three  boilers  are  exhausted  to  the 
first  of  two  400  ft-high  brick  chimneys  having  an  internal 
diameter  at  the  top  of  24  ft.  A  second  chimney  will  serve 
the  200  MW  units. 

Air  is  delivered  to  No.  1  boiler  by  two  f.d.  fans  through 
two  rotary  regenerative  heaters.  Two  outdoor  induced* 
draught  fans  exhaust  the  gases  from  the  precipitators  to 
the  chimney.  The  f.d.  and  i.d.  fans  are  driven  by  Bruce 
Peebles  induction  motors,  rated  495  h.p.  and  1,017  h.p., 
respectively,  through  hydraulic  couplings.  On  Nos.  2 
and  3  boilers  a  similar  arrangement  is  used.  Both 
f.d.  and  i.d.  fans  are  driven  by  constant  speed 
motors  tbrou^  hydraulic  couplings.  The 
motors,  built  by  AEI  (Manchester),  are  rated 
440  h.p.  for  the  f.d.  and  835  h.p.  for  the  i.d. 
fans,  respectively. 

Feed  and  Circolating  Water 

The  boiler  feed  system  used  for  No,  1 
boiler  again  differs  slightly  from  that  used  on 
Nos.  2  and  3.  Condensate  from  the  main  con- 
densers is  delivered  by  extraction  pumps 
through  two  low-pressure  heaters  to  a  high- 
level  deaerator.  Mather  and  Piatt  booster  feed 
putnps  then  raise  the  condensate  pressure  to 
S50  Ib/sq  in.  before  it  enters  three  high- 
IM'essure  heaters.  Leaving  these  beaters  at 
435°F,  the  feed  pressure  js  further  raised  to 
1,950  Ib/sq  in.  by  the  main  boiler  feed  pumps. 
Mather  and  Plait  suppHed  the  three  50%  duty 
booster  and  h.p.  feed  pumps  and  their  motors. 
These    pumps    are    designed    to    deliver   483 


klb/hr.  The  four-chamber  booster  pumps  are  < 
415  h.p.  6'6  kV  two-pole  double- squiirel-cage  ioc 
motors  and  the  11-chamber  h.p.  pumps,  generating  ah 
of  3,980  ft,  are  driven  by  1.300  h.p.  6-6  kV  solid  sqiw 
cage  rotor  water-cooled  induction  motors. 

Boilers  2  and  3  have  a  sin^e  stage  of  h.p.  feed  p 
positioned  before  the  high-pressure  heaters.  Six  — S0% 
duty,  lO-stage  pumps  and  motors  supplied  for  this  duty  by 
Harland  Engineering  deliver  485  klb/hr  at  260°F  agaiut 
a  pressure  of  2,005  Ib/sq  in.  They  are  driven  by  1,650  iLp. 
6-6  kV  water-cooled  squirrel-cage  motors. 

Circulating  water  for  the  condensers  is  provided  from 
the  River  Forth  by  four  65,000  g.p.m.  vertical-spimSe 
centrifugal  pumps  driven  by  Bruce  Peebles  1,025  h.p. 
6-6  kV  motors.  Because  the  River  Forth  at  this  point  B 
tidal,  cooling  water  is  taken  from  a  headwork  500  ft  <^- 
shore  near  the  river  bed  and  discharged  on  the  surfact 
about  half  a  mile  upstream  fr<Mn  an  outfall  on  the  bank. 

TiirlHDes 

The  three  Parsons  120  MW  turbo-generators  ire 
designed  for  steam  conditions  of  1.500  Ib/sq  in.  1,000°F, 
with  reheat  to  1,000°F  at  365  Ib/sq  in.  between  the  h-p, 
and  i.p.  sections.  The  turbines  have  three  cylinders  anl 
three  exhausts  and  run  at  3,000  r.p.m.  Reaction  blading 
is  used  throughout,  except  for  a  two  row  impulse  wheel  at 
Ihe  h.p.  inlet.  Each  turbine  has  three  sets  of  I.p.  blading, 
achieved  by  incorporating  in  an  extension  of  the  i.p. 
turbine  low-pressure  blading  similar  to  the  I.p.  lurbint. 


L  Fig.  2.     A  general  v 

npound.    The  twitchgee  ..  

120  MW  alurneun  confiiti  of  15  air-blatt  circuit- 
breaktn  rated  3JO0  MVA  132  kV.  A  farHter  ti> 
breakers  for  275  kV  7.500  MVA  will  be  irmalM  in  a> 
adjacent  compound  to  serve  tfie  two  200  MW  leti  wAen 
they  are  completed 


4   fig.  3.    The  five  pulveriser  mills  for  No.  I  boiStr  »1 
^  of  thelopu(<  —  .       ..(V 


motors.     Four  miffs 


type  and  are  driver\  by  200  h.p..  <'*  J^ 
"s  ore  capable  of  meeting  Iwler  p\ 
load  requirements 


e  shell  conslruction  is  used  for  the  h.p.  and  l.p. 
es  and  the  h.p.  cylinder  is  reversed  to  minimise  thrust. 

allow  for  stored  energy  in  the  reheat  system, 
ency  control  is  supplemented  by  an  auxiliary 
lor,  independent  of  the  main  governor  and  by 
;pt  and  release  valves.  The  intercept  valves,  normally 

close  under  control  of  the  auxiliary  governor  at  a 
'erspced.  Steam  from  the  reheat  system  and  h.p. 
er  is  then  passed  by  the  release  valves  to  atmosphere, 
aust  steam,  for  heating  feed  water  to  43S°F,  is 
1  from  the  machines  at  six  points.  Each  turbine  has 

shell  condenser  producing  a  vacuum  of  289  in  Hg 
aving  a  total  surface  area  of  70,000  sq  ft  designed 
cooling  water  circulation  of  60,000  g.p.m.  One  shell 
»  two-thirds  of  the  steam  derived  from  the  i.p.  and 
haust,  while  the  other  shell  is  coui^ed  to  a  second 
St  on  the  l.p.  cylinder.  Cathodic  protection  is  used. 

fators,  Unit  Transformers  and  Switchgear 

generators  are  rated  120  MW  at  0-85  p.f.  13'8  kV. 
i-part  construction  has  been  adopted  for  tbe  stator 
ilitate  transport.  An  inner  part,  consisting  of  core 
'indings,  is  housed  in  a  separate  outer  casing  con- 
{  ducts  for  the  hydrogen  cooling  system  and  the 
hydrogen  coolers  which  are  mounted  on  the  top 
if  the  casing.  Rotors  are  of  the  direct  gas-cooled 
vith  fans  to  circulate  the  hydrogen  which  is  main- 

at  a  pressure  of  15  tb/sq  in. 

h  generator  has  a  main  and  pilot  exciter  driven 
the  roior  shaft  through  reduction  gearing  at  1,000 

with  excitation  control  <  by  the  AEI  amplidyne 
I.  The  exciters  are  cooled  by  a  filtered  air  circuit. 
bars  in  tninking  link  the  three  generators  to  their 
ir  generator  transformers.  These  transformers  were 
ly  Bruce  Peebles  and  arc  rated  144  MVA  1 3-2/145 
hey  are  of  the  OFW  type  and  have  14  steps  of  on- 
ap  changing  giving  a  range  of  ±10?;^. 

generator  transformers  are  linked  to  the  132  kV 
yard  through  oil-filled  cables.  The  switchgear  for 
st  three  sets  comprises  [5 — 132  kV  air-blast  circuit- 
;rs  built  by  AEI  (Manchester)  and  rated  3.500  MVA. 

main  plant  auxiliaries  are  supplied  by  3 — 1 1  MVA 

kV  unit  transformers  made  by  Bonar  Long.  Other 

ries  are  energised  from  two  15  MVA  132/7  kV  AEI 

transformera  and   two   20   MVA   starting  trans- 


formers each  having  high  speed  resistor  transition  on  load 
lap  changers  with  14-143%  steps 

The  main  auxiliary  switchgear  is  of  the  English  Electric 
6-6  kV  air  break  type  and  is  located  with  Whipp  and 
Bourne  415  V  switchboards  in  two  annexes  running  the 
length  of  the  turbine  house 

The  main  electrical  control  room  is  located  centrally 
in  the  turbine  house  annexe  and  houses  controls  and 
indication  for  all  132  kV  circuit-breakers  and  ti'6  kV 
auxiliary  feeders. 

The  consulting  engineers  for  the  station  were  Messrs 
Kennedy  and  Donkin  in  association  with  the  civil  engineers, 
Jas  Williamson  and  Ptnrs.  The  architects  were  Robert 
Matthews  and  Johnson- Marshal. 
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Lvznry  cooker  at  popular  price 

THOUGH  inexpensive  in  comparison 
wilh  "luxury"  cookers,  GEC's  new 
'Treasure,"  at  only  £48,  embodies  a 
number  of  features  usually  associated 
witb  bigher-priced  models.  It  bas  an 
eye-level  grill  controlled  by  a  three-heat 
rotary  switch,  an  inner  glass  door  on 
the  oven  and  a  separately  healed  plate- 
warming  drawer.  Two  of  the  three 
plates  are  7  in.  "Supcrspeed"  radiant 
rings  of  2,100  W  loading,  each  controlled 
by  simmer  switches,  Ihe  other  a  new 
solid  cast  iron  1,000  W  boiling  plale  of 
Si  in.  with  three-heat  control. 

All  five  element  control  switches  are 
placed  in  a  line  above  the  oven,  on  a 
neat  panel  which  also  carries  the  neon 
oven  pilot  light.  This  model  is  available 
with  s  time  control  for  the  2,600  W 
oven,  in  which  case  the  selecting  dial 
is  placed  on  the  top  right-hand  comer 
of  Ihe  splash  plale.  Finished  in  white  or 
honeysuckle  vitreous  enamel,  'Treasure" 
measures  36  in.  in  height  to  the  hob  and 
54i  in.  to  Ihe  splash  plate.  It  is  211  in. 
wide  and  221  in.  deep.  Total  loading. 
lO^S  W;  D763.  £4«;  time-controUed 
model,  D76S,  £52.  General  Electric  Co.. 
Magnet  Hse,  Kingstvay,  W.C.2. 

BX:.  faoMen  for  bi-pin  fittii^ 

IN  order  to  ease  the  changeover 
lo  bi-pin  fluorescent  fittings  where 
men  still  hold  stocks  of  b.c.  lamps, 
manufacturers  of  'Taskmaster"  and 
Titemaster"  bi-pin  fluorescent  fittings 
have  evolved  a  special  b.c.  lamp  holder 


which  fits  Ihe  existing  channel.  The 
problem  was  to  produce  a  holder  for 
b.c.  connection  within  the  same  overall 
dimensions  as  the  bi-pio.  It  has  been 
solved  by  the  use  of  a  pedestal-type 
holder  in  which  plunger  contacts  are  in- 
corporated into  a  piston  mounting.  Tbii 
piston  sinks  into  the  pedestal  to  allow 
for  tolerances  in  lamp  length  as  well 
as  for  insertion  of  the  cap,  whilst  its 
springs  exert  the  pressure  necessary  to 
grip  the  lamp  in  position.  Catches  on 
the  lamp  arc  accommodated  by  entry 
slots,  one  of  which  embodies  the  cap- 
earthing  contact.  Lamps  can  be  removed 
from  these  holders  from  one  end-  For 
double -lamp  fittings,  two  holders  are 
employed  at  each  end,  mounted  on 
angled  supports.  List  prices  are  8s  single 
holder  and  18s  double.  The  Benjamin 
Electric.  Branlwood  Rd,  Tottenham.  N.f?. 

Antt-btMt  p^  pntoctor 

A  SMALL  heating  unit  is  available  for 
preventing  indoor  water  pipes  from 
freezing.  Known  as  "Negra,"  it  com- 
prises a  60  W  heating  unit  housed  in 
a  black  plastics  case,  flex  connection  and 
two-pin  plug.  It  is  intended  for  fixing 
to  a  vertical  indoor  water  pipe  and  is 
said  to  protect  25  'ft  of  pipe  whilst  out- 
side temperatures  are  anything  down  to 
-10"C  or  -12''C.  "Negra"  is  produced 
by  the  German  manufacturers  Graf  and 
l^visini.  Distributors :  Barward  Equip- 
ment Co..  S  New  Quebec  St.  W.I. 

Stflidi  new  iroQ 

ELEGANCE  is  the  keynote  of  Met- 
way's  new  electric  iron,  "Ritzway." 
It  is  sllmly  fashioned,  following  the 
current  trend,  and  has  a  newly  designed 
handle.  The  iron  embodies  several  inter- 
esting features,  notably  the  solepUle  of 
stainless  steel.  The  earlier  "Dualway" 
travelling  iron  also  had  a  soleplate  of 


this  material  and  the  manufacturen  have 
claimed  on  both  occasions  that  it  b  a 
feature  exclusive  to  their  range.  A 
thoughtful  detail  is  in  the  flex  conncc- 
tioa;  here  a  ^oit  rigid  sleeve  holds  the 
cable  horizontal  to  tbe  table,  but  mij 
be  fixed  to  point  in  any  diredioD  lo 
suit  right-handed  or  left-handed  uscn. 
An  indentation  in  the  toe  enables  ibc 
user  to  iron  under  buttons  without  tear- 
ing them  off.  "Ritzway"  has  a  dm>iniuin 
plated  top,  the  usual  pilot  light  on  the 
handle  and  is  thermostatically  controlled 
by  a  fabric  selection  wheel.  It  is  said  la 
be  completely  stable  when  rested  baci: 
on  its  heel.  Embedded  type  element  hu 
a  600  W  rating.  Price,  £3  ISs  lOd,  Oi 
paid.  Melway  Electrical  Industries.  Ma- 
way  Wks.  Canning  St.  Brighton  7. 


TBADE  PITBLICATIONS 

ZlKCONllE. — Leaflet  on  machinable  refnc- 
lory  for  1,700'C  plus  from  W.  sod  C. 
Spicer  Ltd.,  The  Grange,  Klngbsm,  Oum. 

ClBA.— Technical  Notes  213  for  SqH., 
I960,  on  Radio-frequency  Heating,  Pari  I. 
From  the  Technical  Service  Depl.,  CiBA 
(A.R.L.)  Ltd.,  Duxford.  Cambridge. 

Vehitys. — Leaflet  on  Orfnt,  Junior,  Mill- 
bar  and  Karachi  fans  from  Veritys  (Fans) 
Lid.,  64  Essex  Rd.  N.I. 

Real. — Abridged  price  list  and  calatofic 
of  lighting  equipment.  Rowlands  Elcctnoi 
Accessories  Ltd.,  REAL  Wks.  Hockley  HE 
Birntioghani. 

TeavLENB. — Industrial  buyer's  guide.  Fin 
6,  Elearical  and  Miscellaneous  ProdtKO. 
I.CJ.  Ltd..  Fibres  t>ivision,  Hookitooe  Rd. 
Harrogate,  Yorks. 

Edmundsons. — New  lines  supplement  and 
revised  price  list  oF  electrical  apptiiiKts 
catalogue  for  1960  by  Edmundsons  Elecnical 
Who  less  leis  Ltd. 

Unity.  —  28-pBge  brochure  oa  beatiDi 
units  and  central  heating  under  Floor- 
warmth  trade  mark.  Unity  HeaUng  Ui~ 
Chilworlh  Manor.  Southampton. 

Beulah. — Eight-page   technical   leafict  e 


NiMONic.  —  "Developments  in  Nimomc 
Heat-resisting  Sheet  Alloys,"  a  four-pate 
leaflet.  Henry  Wiggin  and  Co.,  WiniD  St. 
Birmingham  16. 

CiacoMATlc— IS-paae  illustrated  brocbure 
on  the  new  seam-welding  machine  gitini 
details  of  welding  for  storage  tank  coo- 
struclion,  also  speciflcation  of  machine,  by 
Rockweld  from  Commercial  Editorial  Ser- 
vices, Creed  La.  E.C.4. 

Emidec  1100.— Large  technical  brochure 
illustrating  applications  of  electronic  com- 
puters for  commerce  and  industry.  E.M.I. 
Electronics.  Hayes,  Middx. 
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c^mchy  iring  and  aocket 

<STANT  low  contact  resistance  is 
aimed  for  a  new  type  of  plug  and 
now  available  in  this  couotry. 
rinciplc  employed  is  that  the  plug 
ue  made  up  of  a  bundle  of 
ly  manufactured  spring  strips 
ed  cylindrically.  The  total  contact 
;  thus  theoretically  the  sum  of  the 
presented  by  the  individual  strips, 
ns  being  effectively  spring-loaded. 
«  even  distribution  of  contact  area 
thus  be  achieved  than  with  a 
machined  solid  pin  with  a  conse- 

elimi nation  of  hot  spots.  It  is 
d  that  although  the  plug-in  force 
:d  is  negligible,  the  design  ensures 
nt  security  against  vibration.  These 
make  up  the  "ODO"  range  manu- 
■,d  in  Gennany  and  cover  a  wide 
'  of  types  up  to  a  maximum  cur- 
irrying  capacity  of  30  A.  Arthur 

Matthews   Ltd.,   36    Victoria   Si. 


Met  tnuuistor  valve  vottmeler 

)RPORATING  a  compactly  housed 
r-stage  transistorised  amplifier  and 
rectifier,  the  "ADVAC"  VM77 
'alve  voltmeter  is  suitable  for 
ier  and  general  voltage  measure- 
Readings  can  be  made  from 
iV  to  300  V  a.c.  in  12  ranges 
ig  frequencies  10  c/s  to  5  Mc/s. 
in.  anti-parallax  scale  is  calibrated 
Is  r^n.s.  and  dB,  support  bipods 
provided  to  facilitate  viewing, 
key  of  measurement  claimed  for 
islrument  is  ±3%  f.s.d.  between 
and  2  Mc/s  and  ±2  dB  from 
I  to  4-5  Mc/s,  readings  being  close 
i.s.  even  with  an  input  having 
high  harmonic  content.  Advance 
ynentj  Ltd.,  Roebuck  Rd.  HainauU, 


tSattx  bridge  tbermometer 

HERMISTOR  bridge  circuit 
led  in  the  construction  of  an 
i)  thermometer  capable  of  giving 
and  accurate  temperature  readings. 
Igh  the  standard  probe  is  designed 
rface  temperature  measurement  it 
so  be  immersed  for  the  tempera- 
measurement  of  many  liquids, 
ative  probes  are  available  for  gas 
rature  measurement.  The  instru- 
is  the  "MIP  Thermeter"  of  which 
are  two  types,  one  being  for  a 
■ature  range  -40*C  to  10*C,  the 
for  lO'C  lo  1 10*C.  An  anti-parallax 
s  incorporated  and  the  time  taken 
Le  a  reading  is  approximately  15  sec. 


Powered  by  a  Reubens/Mallory  cell,  the 
compact,  lightweight  and  rugged  con- 
struction of  this  instrument  should  make 
it  suitable  for  a  wide  range  of  applica- 
tions, particularly  in  metal-rolling  mills, 
air-conditioning  systems  aiid  branches  of 
the  chemical  industry.  Measuring  Instru- 
ments (Pullin)  Ltd.,  Elecrrin  ii'ks.  Win- 
chester Si,  Acton.  WJ. 

Miniature  mains  plog  and  nckct 

A3-P1N  I  A  miniature  mains  plug, 
type  L.1436/P.  has  been  introduced 
having  overall  dimensions  1-031  in.  by 
0-703  in,  by  0-875  in.  The  virtually  un- 
breakable body  is  of  black  nylon  with 
shrouded  silver-plated  pins,  a  notable 
feature  being  the  transparent  nylon  cover 
facilitating  terminal  inspection.  Cable 
sizes  of  up  to  i  in.  dia  can  be  accom- 
modated by  the  grip  and  the  plug  is 
designed  to  disengage  without  damage 
should  the  cable  lead  be  accidentally 
jerked.  Supplied  with  the  plug  is  a  1  A 
socket-outlet.  L.t436/S.  This  is  for  panel 
mounting  by  means  of  a  single  lock-nut 
and  bas  a  fully  shrouded  phenolic  body, 
the  sockets  being  of  silver-plated  beryl-; 
lium  copper.  Belling  &  Lee,  Great  Cam- 
bridge Rd.  Enfield,  Middx. 

Shaded-pole  nnall  motor  range 

SUITABLE  for  powering  light  equip- 
ment such  as  fan  heaters,  office 
machines  and  cine-projectors,  a  range  of 
shaded-pole  molon  has  been  announced 
comprising  12  models.  These  give  output 
torques  from    1-24  oz  in.  to  7-2  oz  in. 


Red-Rod    immenron    heater  ^ 
w/thquartziheothederemeni  ~ 
for  corroijve  liquid* 


continuous  or  intermittent  rating,  for 
supply  voltages  up  to  250  V  and  fre- 
quencies 50  or  60  c/s.  Known  as  "P" 
type  motors,  skeleton  frame  construc- 
tion is  employed  and  dimensions  are 
standardised  to  the  extent  that  four 
armature  core  lengths  and  two  shaft 
diameters  cover  the  entire  range.  Umii 
Engineering  Group  Ltd.,  64  Essex  Rd, 
Islingion.  N.L 

Conorive  liquid  immernon  heater 

A  CONVENIENT  method  of  elec- 
trically heating  corrosive  or  semi- 
corrosive  chemical  solutions  is  provided 
by  the  "Red-Rod"  immersion  heater. 
This  has  its  heating  element  sheathed  in 
quartz  which  is  immune  from  attack 
from  most  liquids  liable  to  be  encoun- 
tered with  the  exception  of  concentrated 
caustic  alkali,  hydrofluoric  and  phos- 
phoric acids.  The  quartz  sheath  will 
withstand  violent  thermal  shock  and  will 
thus  remain  undamaged  even  if  plunged 
at  red  heat  into  cold  water.  The  heater 
lUiit  is  available  in  two  diameters  (}  in. 
average),  lengths  varying  from  10  in. 
to  14  in.  at  ratings  300,  400  and  500  W. 
Standard  voltages  are  100  to  120  V, 
200  to  220  V  and  230  to  250  V.  The 
device  should  be  particularly  useful  for 
chemical  laboratory  work.  Electrothermal 
Engineering  Ltd..  270  Neville  Rd.  E.7. 


Unit  coBitioctioo  multi-pole  m^b'i 

CONSISTING  of  double-  and  triple- 
pole  units,  a  range  of  miniature  cir- 
cuit-breakers is  available  for  currents 
from  5  A  to  60  A  at  440  V  a.c.  and 
250  V  d.c.  These  extend  and,  in  fact,  are 
built  up  from  the  original  "Midget" 
range  of  single  pole  units.  Tripping 
mechanisms  are  linked  internally  and 
simultaneous  tripping  is  ensured  by  utilis- 
ing a  specially  shaped  contact  arm.  The 
operating  mechanisms  are  linked  ex- 
ternally. These  units  should  find  applica- 
tion in  the  protection  of  wiring  instal- 
lations in  shops,  offices  and  factories. 
The  M.C.B.  Co.  (Manchester)  Ud., 
Lupus  Wks.  Oxford  Rd,  Altrincbam, 
Cheshire. 


I   shoded   pole   i 
ncM     range    deve/oped    by 
il  Engineering  for  small  fan 
and  similar  ttrivet 
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Low-priced  test  meter 

A  MULTI-RANGE  test  meter  claimed 
to  have  good  accuracy,  high-quality 
construction  and  durability  is  available 
in  two  models  with  the  more  sensitive 
version  priced  at  £6  10s.  This  meter 
has  seven  d.c.  and  four  a.c.  voltage 
ranges  from  0-5  V  to  1  kV,  four  resis- 
tance ranges  up  to  20  megohm  and  four 
d.c.  ranges  from  01  to  250  m A.  Accuracy 
on  the  sljc.  ranges  is  claimed  as  ±3% 
and  ±2%  on  the  d.c.  ranges.  The  meter 
measures  5J  in.  by  31  in.  by  2i  in.  and  is 
of  foreign  manufacture.  The  less  sensitive 
model  is  slightly  smaller,  has  five  a.c. 
and  d.c.  voltage  ranges,  two  resistance 
ranges  and  three  d.c.  ranges  up  to  250  mA. 
Sensitivity  is  claimed  as  2,000  ohms  per 
volt.  Household  Electrix  Ltd.,  47  High 
St,  Kingston-on-Thames,  Surrey. 

Polythene  tape 

IN  the  note  on  Rotunda  tape,  which 
was  published  in  "Equipment  for 
Industry"  in  the  Electrical  Times  of 
11  Aug.,  some  confusion  occurred 
regarding  the  properties  of  the  various 
tapes  described.  Polythene-based  self- 
amalgamating  tape,  with  which  our  note 
was  mainly  concerned,  is  a  mixture  of 
polythene  and  self-amalgamating  rubber. 
It  is  claimed  to  have  excellent  electrical 
properties,  and  to  be  resistant  to  ozone, 
as  well  as  being  extensible.  The  tape  has 
good  resistance  to  water  vapoiu*,  corro- 
sive atmospheres,  dilute  acids  and  alkalis, 
but  is  attacked  and  softened  by  oils, 
greases,  fats  and  certain  solvents. 

No  special  claims  are  made  for  the 
mechanical  strength  of  this  tape,  and  the 
manufacturers  recommend  that  in  use  as 
an  electrical  insulating  tape  it  should 
be  finished  with  an  outer  wrapping  of 
p.v.c.  plastic  adhesive  tape.  This  gives 
the  desired  mechanical  strength  and  some 
measure  of  protection  against  attack  by 
acids,  oils  and  solvents.  The  general 
properties  of  the  polythene-based  self- 
amalgamating  tape  are  given  in  the 
earlier  part  of  our  August  note. 
Rotunda  Ltd,  Denton,  Manchester. 

Motor  timer  unit 

INTRODUCED  for  the  control  of 
industrial  processes,  space  heating 
and  domestic  appliances,  the  HR  timer 
unit  incorporates  a  single-phase  syn- 
chronous motor  which  drives  the  switch- 
ing contacts.  The  timer  can  open  or  close 
as  many  as  12  external  electrical  cir- 
cuits in  timed  sequence,  the  particular 
sequence  being  specified  in  advance  and 
set  by  the  makers.  A  knob  on  the  dial 
is  turned  until  a  pointer  indicates  the 
total  timing  period  required.  The  pointer 
returns  to  zero  during  the  timing  period 
and  the  motor  is  then  cut  out.  The 
standard  model  of  this  unit  is  fitted  with 
two  changeover  snap-action  switches 
having  a  capacity  of  5  A  at  230  V  a.c. 
for  supply  voltages  400  V  to  440  V 
or  200  V  to  250  V  at  50  c/s.  Timing 
ranges  between  0-30  sec  and  0-7  days 
can  be  provided  as  required.  The 
timer  body  is  3i  in.  diameter  and  is 
for   panel   mounting.   Electrical   Remote 


Control   Co.   Ltd.,    The   Fairway,   Bush 
Fair,  Harlow,  Essex. 

Clieaper  time  keeping 

PARAMOUNT  claims  for  the  recently 
announced  "Minipulsc"  clock  system 
are  the  compactness  of  the  master  and 
slave  units  and  their  relatively  low  cost. 
The  low  price  of  the  units  is  expected 
to  make  them  competitive  with  foreign 
built  time  keeping  systems  without 
sacrifice  either  of  quality  or  performance. 
The  system  uses  a  movement  which  is 
claimed  to  be  unique,  operating  on  a 
pulse  system.  One  pulse  per  minute  is 
transmitted  to  each  of  the  slave  clocks 
which  may  number  up  to  50  with  the 
basic  circuitry.  If,  however,  additional 
operating  relays  are  included  the  number 


of  dials  may  be  increased.  The  small 
movement  required  for  the  slave  units 
has  two  advantages,  it  is  sufficiently 
small  to  be  mounted  behind  the  clock 
bezel  without  the  need  to  cut  recesses 
in  the  mounting  wall,  and  use  of  what 
is  termed  a  "reverse  polarity"  control 
eliminates  ratchets  and  pawls,  so  en- 
suring inaudible  operation. 

The  master  clock  is  relatively  small, 
and  is  compensated  for  temperature 
variations.  A  wide  selection  of  slave 
dials  are  available  and  special  clocks  for 
executives*  rooms  and  other  important 
locations  are  custom  built.  In  con- 
junction with  the  "Minipulse"  system,  a 
programme  unit  can  be  used  to  operate 
bells  and  other  warning  or  timing 
signals.  Minipulse  Clocks  Ltd.,  Clutha 
Hse,  10  Storeys  Gate,  S.W.J. 


TIME  AND  INSULATION 

Nir  C.  G.  Gorton's  Address 


MUCH  more  is  demanded  of  insula- 
tion in  many  electronic  applica- 
tions than  was  required  in  earlier  uses 
for  electrical  power  equipment.  This  is 
so  especially  with  regard  to  temperature 
and  reliability.  This  theme  was  developed 
by  the  chairman  of  the  lEE  Measure- 
ment and  Control  section,  Mr  C.  G. 
Garton,  m.i.e.e.  (ERA),  in  his  inaugural 
address  delivered  on  Tuesday. 

New  requirements  for  working  tempe- 
rature varying  from  the  extreme  cold 
that  may  be  experienced  in  a  satellite 
to  the  high  temperature  of  nuclear 
reactors.  In  the  latter  field,  pump  motors 
have  already  been  required  to  operate 
with  windings  immersed  in  a  liquid  at 
450X,  while  temperatures  of  USOOX  are 
envisaged. 

Another  relevant  factor  in  considering 
insulation  today  is  the  extreme  com- 
plexity of  some  electronic  apparatus. 
The  number  of  components  in  a  large 
computer  may  be  of  the  order  of  a 
million,  so  if  the  probability  of  failure 
in  any  given  component  were  as  great 
as  once  in  20  years,  and  failures  occurred 
at  random  over  this  period,  operation  of 
the  computer  would  be  interrupted 
every  few  minutes. 

To  meet  this  situation,  the  insulation 
engineer  cannot  rely  on  conventional 
tests  and  knowledge  of  insulation  be- 
haviour which  have  served  for  less 
stringent  requirements.  It  is  important 
that  he  should  develop  ways  of  thinking 
about  insulation  which  give  an  intuitive 
feeling  for  the  behaviour  of  matter  at 
temperatures  and  over  long  periods 
which  are  outside  the  range  of  direct 
human  experience.  For  example,  the  h.v. 
capacitors  in  submarine  telephone  cable 
equipment  require  an  average  life  of 
about  10,000  years  in  order  that  no 
single  one  shall  fail  within  the  30  years* 
life  of  the  cable.  On  the  other  hand,  a 
process  of  deterioration  which  may  take 
thousands  of  years  to  completd  at  the 
temperature  of  sea  water  may  take  place 


in  a  few  seconds  if  the  temperature  is 
raised  to  400'C. 

Rate  Processes 

Mr  Garton  suggests  that  there  is  a 
unifying  concept  which  makes  it  easy  to 
understand  the  great  dependence  of  insu- 
lation properties  on  temperature.  This  is 
the  concept  of  the  "rate  process.*'  He 
approaches  it  by  considering  why 
chemical  or  physical  processes,  which  it 
is  known  will  reach  completion  after  a 
longer  or  shorter  time,  do  not  go  to 
completion  instantly.  The  reason  is  that 
atoms  or  molecules  in  any  system  which 
is  not  in  an  extremely  rapid  state  of 
change,  occupy  the  position  which  they 
do  because  they  have  found  at  least 
temporary  positions  of  minimum  energy 
in  the  structure. 

The  atoms  or  molecules  cannot  leave 
these  positions  until  by  some  means  they 
acquire  sufiicient  energy  to  pass  over  an 
energy  barrier  to  a  new  position  of 
lower  energy  than  the  first  one.  Since 
most  external  causes  of  energy  change 
such  as  an  electric  field  or  moderate 
mechanical  stress  cannot  supply  any- 
thing like  this  amount  of  energy  to  an 
individual  molecule,  the  only  occasion 
on  which  the  molecule  can  make  the 
transition  described  above  is  when  it 
receives  by  chance  an  altogether 
exceptional  proportion  of  the  random 
thermal  agitation  which  is  distributed 
throughout  the  system. 

This  idea  can  be  expressed  mathe- 
matically by  saying  that  the  rate  of 
change  in  a  simple  rate  process  is 
governed  by  a  characteristic  time. 

To=ro  exp(W/kp 
where  to  is  constant,  W  is  the  energy 
required  to  enable  a  molecule  to  make 
a  transition,  and  kT  is  the  thermal 
energy  which  at  room  temperature  is 
about  0-025  eV.  This  simple  equation 
underlies  nearly  all  the  changes, 
electrical,  mechanical  and  .chemical  to 
which  insulation  is  subject. 
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rate  i$  not  prejudiced  by  that  section  of 
the  agreement,  is  altered  by  having 
words  added  that  make  it  clear  that  such 
payment  **is  at  the  sole  discretion  of  the 
employer." 

This  agreement,  of  course,  applies  to 
the  42-hour  week  to  be  worked  in  the 
electrical  contracting  industry  from  1 
Nov.  next.  That  agreement  pledged  both 
NFEA  and  ETU  to  co-operate  in  secur- 
ing full  utilisation  of  hours  of  work 
and  achievement  of  maximum  output  and 
elimination  of  time  wasting. 


MAJOR  WAGE  RATE  CHANGES; 

FOR  ELECTRICIANS 

ONE  shilling  per  hour  extra  for  journeymen  electricians  applicable  from  1  Jan.  next, 
revised  overtime  rates,  and  a  standstill  agreement  on  wage  rates  for  2i  years 
dependent  on  not  more  than  five  points  movement  in  the  cost  Of  living  index,  are 
outstanding  features  of  a  new  agreement  between  the  NFEA  and  the  ETU  announced 
on  Tuesday. 

Under  the  new  agreement,  the  wage 
rates  for  journeymen  electricians  in  the 
contracting  industry  will  be:  London, 
6s  6id/hr;  Provinces,  6s  2d/hr;  Mersey 
area,  6s  5d/hr.  There  are  to  be  corres- 
ponding adjustments  for  other  classes  of 
employee.  These  will  be  the  new  in- 
clusive hourly  rates  of  pay. 

The  NFEA  and  the  ETU  have  agreed 
that  the  rates  specified  are  to  remain  In 
operation  for  a  period  of  2^  years,  ex- 
cept tiiat  if  the  cost  of  living  figure 
dianges  more  than  five  points  from  its 
▼aloe  at  Dec^  I960,  the  NFEA  may 
apply  for  a  change  in  rates  if  the  figure 
goes  down,  or  the  ETU  may  apply  if 
die  figure  goes  up. 

As  from  1  Jan.,  1961,  all  payments 
made  on  any  job  throughout  the  country 
under  clause  12  of  the  National  Agree- 
ment (**work  under  abnormal  condi- 
tions") or  through  NJIC  or  area  JIC 
awards,  or  through  site  agreements,  will 
cease  to  operate,  with  only  two  excep- 
tions: the  provisions  of  clause  12  relat- 
ing to  collieries  and  stationary  accumu- 
lators. 

Overtime  rates  as  from  1  Jan.,  1961, 
are  to  be  changed  to  the  following:  For 
the  first  two  hours  in  excess  of  normal, 
time-and-one-third.  For  any  subsequent 
overtime  time-and-a-half.  After  four 
hours  the  rate  for  the  next  two  hours 
will  be  time-and-two-thirds.  Thereafter 
and  until  the  beginning  of  the  following 
day  shift,  double-time. 

Overtime  for  Saturday  work  in  respect 
of  5i-day  operatives  will  be:  the  first 
two  hours  after  normal  morning  work, 
time-and-one-third;  thereafter  until  mid- 
night, time-and-a-half.  In  respect  of 
five-day  operatives,  the  first  two  hours 
of  Saturday  work,  time-and-one-third; 
and  thereafter  time-and-a-half  until  mid- 
night The  part  of  Clause  8  of  the 
National  Working  Rules  which  states 
that  payment  of  more  than  the  standard 


Sout/i  Scotland  Board^s 
new  charges 

DETAILS  of  cuts  in  their  off-peak  tariffs 
(to  which  we  referred  on  22  Sept.)  have 
now  been  given  by  the  South  of  Scot- 
land Electricity  Board.  For  medium 
voltage  supplies  the  reduction  is  of 
0*05d  p.u.,  making  each  of  the  three 
rates  0'75d,  0-8d  and  0'85d.  For  h.v. 
supplies  a  reduction  of  0O4d  p.u.  brings 
the  rates  to  0'73d,  0*78d  and  0'83d,  res- 
pectively. The  afternoon  restricted  hours 
are  also  amended  for  tariffs  1  and  2. 

These  changes  apply  from  15  Nov.  as 
do  increases  in  the  m.d.  tariffs  just 
announced  by  the  Board.  Under  these, 
each  step  of  the  m.d.  charge  is  raised 
3s  and  for  h.v.  supplies  the  unit  charges 
are  increased  to  0'9d,  0'8d  and  0'7d; 
and  for  m.v.  supplies,  0'92d,  0'82d  and 
0*72d,  respectively,  but  the  fuel  adjust- 
ment rate  goes  to  90s  and,  in  effect,  will 
reduce  the  charges  (see  page  546). 


Kenwood  in  Midlands 

NEW  premises  have  just  been  com- 
pleted for  the  Kenwood  group  of  com- 
panies at  Berry  HiU,  Droit wich.  It 
comprises  a  3,600  sq  ft  office  block,  a 
6,000  sq  ft  warehouse  and  service  work- 
shop and  includes  a  demonstration 
theatre  for  staff  training  and  a  permanent 
showroom.  The  warehouse  will  be  the 
national  distribution  centre  for  Ken- 
wood products. 


RECEIVER  FOR  VACTRIC 


A  RECEIVER  and  manager  has  been 
appointed  for  Vaptric  Ltd. — less  than 
three  weeks  after  the  company  revealed 
a  net  loss  of  over  £122,(X)0  and  serious 
financial  difficulties.  Under  a  power 
contained  in  a  mortgage  debenture  the 
finn*s  bankers  have  appointed  Mr  J.  W. 
Margetts,  of  Peat,  Marwick,  Mitchell 
and  Co.  as  receiver  and  manager.  The 
latter  understands  that  two  subsidiaries, 
Vactric  (Control  Equipment)  Ltd.  and 
Vactric  (Precision  Tools)  Ltd.,  which  are 
not  directly  concerned  with  the  home- 


B.E.P.C.  1962 

THE  1962  British  Electrical  Power  Con- 
vention will  be  held  at  Brighton  in  the 
week  commencing  Monday,  4  June,  it 
was  decided  at  last  week's  meeting. 


appliance    trade,    are    operating    on    a 
profitable  basis  and  it  is  anticipated  that 
they  will  continue  to  trade  normally. 
Vactrle     Ltd.,     as     maimfactiirera    of 
vacaam  deanen  and  washiag  machinest 
Is  probably  the  largest  finn  opcratiDc  a 
direct-4ales  orsanlsaaoB  for  such  gooids. 
Tlds  side  of  the  bnslacss  was  responsible 
for  the  loss  sustained  In  the  year  ended 
31  March  last — before  the  hnpodtlon  of 
iLp.    restrictions.    Since    that    time    the 
sHnatkm  has  worsened,  witfa  sobstantlal 
stocks    accumnlating    and    the    groop*s 
financial  resources  strained  to  the  Umlf, 
we  revealed  on  22  Sept 
Capital  of  Vactric  consists  of  £300,000 
in       Cumulative      Preference       shares, 
£300,000  in  Ordinary,  and  £200,000  in 
non-voting  shares.  It  is  understood  that 
Mr  W.  C.  Pegley,  chairman  and  manag- 
ing  director,   holds   over   50%    of  the 
Ordinary  voting  shares.  A  year  ago  he 
rejected  a  takeover  bid  of  55s  a  share 
from  Arusha  Industries  Ltd. 


New  Retailers'  Organbation  to  Quiz  Manufacturers 

FIRST  action  by  a  new  organisation  of  electrical  retailers  will  be  to  ask  manufac- 
turers for  clear-cut  statements  on  their  individual  price  maintenance  policies.  The 
group,  known  as  the  Electrical  Retailers*  Organisation,  is  in  favour  of  price  main- 
tenance and  takes  the  view  that  the  effectiveness  of  fixed  prices  is  destroyed  by 
offering  gifts  with  each  sale. 

Initiated  four  months  ago  at  the 
request  of  a  number  of  retailers  through- 
out the  country,  the  organisation  intends 
to  build  up  membership  as  quickly  as 
possible  to  a  point  where  registration 
as  a  national  association  will  be  allowed. 

Active  in  the  promotion  of  ERO  is 
Mr  H.  A.  Curtis,  secretary  of  the 
organisation  and  a  member  of  its 
council,   who   was   associated   with   the 


formation  of  the  Radio  and  Television 
Retailers*  Association  some  years  ago. 
Other  members  of  the  council  are 
Messrs  C.  R.  Spouge,  of  Lincoln  (chair- 
man); R.  C.  Gilbert,  High  Wycombe; 
G.  Michelson,  Sunderland;  D.  Sonley, 
Sunderland;  W.  ,R.  .^Stone,  Hoddesdon; 
and  S.  Fishloipk,  Rugby.  The  number 
of  retailers  in  ERb  is  not  revealed. 
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"Which?"  questions  Electric  Blanket  Safety 

DETAILED  research  into  the  causes  of  accidents  with  electric  blankets  is  called 
for  in  the  October  issue  of  Which? — magazine  of  Consumers  Association  Ltd.  Teats 
by  the  Association  on  I]  popular  single-bed  models  of  well-known  brands  showed 
that  only  seven  models  compUed  with  the  BS.  although  some  of  those  that  failed 
tests  were  kite-marked. 

If  recent  recommendations  of  the  New 
Zealand  authorities  for  safely  in  electric 
blankets  had  been  used  as  criteria,  or 
the  existing  USA  regulations,  none  of 
the  blankets  tested  would  hav;:  been 
passed  as  safe. 

"WbkAT"  criticlies  thai  "Tbe  whole 
attaaHon  b  nnsatlrfactoiy  becaiue  wc 
have  too  Ultlc  infonnatlon.  Too  Uttle 
sMnii  to  be  knowD  about  tte  predae 
cansea  of  fires  from  electric  Uanketa  ia 
tUs  coumry." 

One  general  remark  in  the  survey  is 
that  the  safely  of  an  electric  blanket 
depends  much  on  the  way  in  which  it 
is  used.  Clear  instructions,  it  is  sug- 
gested, should  be  given  by  the  manu- 
facturer, and  followed  exactly  by  ibe 
user.  Such  instructions  should  include 
warnings  not  to  switch  on  if  Ihe  blanket 
is  wet.  not  to  use  Ihe  blanket  folded 
and  to  examine  it  frequently  for  signs 
of  wear.  (Some  of  these  points  are 
covered  by  BS  requirements  for  instruc- 
tions with  blankets.) 

tCAJcA.' -estimates  that  there  are  over 
200  models  of  electric  blankets  to  choose 
from  made  by  over  40  manufacturers. 
For  this  reason  it  does  not  suggest  a 
best  buy  or  Ihe  like  on  the  basis  of  its 


tests.  It  reports  testing  two  makes  of 
blankets  which  failed  certain  electrical 
safety  tests;  but  these  models  have  been 
withdrawn  so  they  are  not  reported  on 
in  full. 

Which?  publishes  an  electrical  glos- 
sary as  part  of  its  blankets  report,  de- 
fining Ibe  common  units  and  saying 
briefly  what  a  thermostat  is.  It  is  notice- 
able that  the  glossary  seems  to  ignore 
the  existence  of  the  13  amp  fused  plug, 
saying  that  for  a  4  amp  load  a  5  amp 
plug  would  be  used. 

Commenting  on  the  Which?  survey, 
BEAMA  says  that  the  UK  is  one  of 
the  "very  few"  in  the  world  which  has 
a  standard  relating  to  electric  blankets. 
They  note  that  the  Molony  Committee 
said  the  existing  BS  represented  as  much 
protection  in  design  as  a  technically 
difficult  situation  permitted.  The  standard 
is  under  review  at  present,  but  in  its 
existing  form  it  is  stringent. 


OFFICIAL  PUBLICATIONS 

Advisoi7  Council  on  ScientiRc  Affairs, 
Report  of.  HMSO.  Is  9d  (see  page 
S74). 

NCB  Specification  195:  30  A  medium 
voltage  flameproof  air-break  elec- 
trically operated  gate-end  box.  2s. 

Factories  (Cleanliness  of  Walls  and 
Ceilings)  Order,  1960.  SI  1794. 
HMSO.  3d  (see  page   575). 

Probletns  of  Progress  in  Industry, 
No.  9.  Automation  and  Skill.  DSIR 
Report.  HMSO.  3s  6d. 

BS  495.  Lamp  Caps  and  Lampholders 
for   double-capped    tubular    lamps. 


Pressed  Steel  expansion 

A  MAJOR  production  plant  for  Pressed 
Steel  Co.  Ltd.,  at  Stratlon  St.  Margaret, 
n;ar  Swindon,  is  to  be  built  by  Holland 
&  Hannen  and  Cubitts  (Great  Britain) 
Ltd.  under  a  £31  million  contract  signed 
last  week.  To  be  completed  in  12  months, 
the  plant  marks  the  third  stage  of 
development  on  the  site.  Th;  Pressed 
Steel  Co.  also  announced  last  Friday 
that  the  capital  of  Auster  Aircraft  had 
been  acquired  and  the  firm  is  to  make  a 
new  range  of  executive  and  light  air- 
craft for  home  and  export. 


G.E.C.  cuts  t.v.  productioD 

LATEST  firm  to  cut  television  set  pro- 
duction is  the  General  Electric  Co.  Over 
200  employees  at  Coventry  have  been 
taken  off  the  production  lines  and  as 
many  as  possible  transferred  to  other 
work,  but  the  GEC  fears  that  a  con- 
siderable proportion,  of  redundancy  is 
inevitable.  The  step  has  been  taken'after 
full  consultation  with  the  trade  umODi 
concerned.  GEC  state  that  this  cut  in 
production  is  necessary  because  of  the 
effect  of  the  credit  squeeze  on  TV  sales. 


House  with  heat  pump 

A  SURPRISING  claim  is  made  for  a 
new  "package"  house  equipped  with  a 
heat  pump,  being  erected  at  Canterbury. 
Tbe  heat  pump  cools  a  larder  and  sup- 
plies space  heating  and  hot  water  for, 
it  is  said,  I4«  a  week.  Warm  air  punaped 
from  the  larder  and  a  supplementary 
3  kW  element  provide  the  heaL  De- 
signets  of  the  house  are  Jonmil  Buildiiif 
Developments  Ltd.  Price  of  a  1.200  sq  ft 
house,  without  land-~£3,350. 


Liters  indnstrial 
refrigeratiim  here 

JOHN  THOMPSON  (Wolverhampton) 
Ltd.,  already  established  in  industrial  re- 
frigeration  in  South  Africa,  is  entering 
this  field  in  the  UK.  Directors  have 
decided  to  form  a  refrigeration  division 
based  on  the  main  groi^  of  factories 
at  Wolverhampton. 

Specialised  refrigeration  equipment  of 
all  kinds,  other  than  domestic  and  retail 
trade  equipment,  will  be  designed  and 
manufactured  by  the  new  division.  Large 
scale  industrial  air-conditioning  is  in- 
cluded in  the  division's  scope.  Refrigera- 
tion projects  for  the  chemical,  oil,  food 
storage  and  transport  and  ice-making 
industries  will  also  be  undertaken. 


Canada  puts  15%  duty  on  steam  generating  sets 


CANADA  has  now  imposed  an  import 
duty  on  steam  turbo-generators.  Such 
imports  from  Britain  and  the  Common- 
wealth will  carry  a  15%  duly— for 
certain   equipment   in    the   sets   a    10% 


duty  will  apply.  Formerly  they  were 
imported  duty-free.  The  new  tariff  rate 
applying  to  certain  other  countries,  in- 
cluding the  USA,  is  raised  to  22^%. 
The  latter  figure  applies  to  such  imports 
from  Switzerland^Bri tain's  chief  com- 
petitor there — so  thai  the  change,  in 
effect,  reduces  the  margin  of  preference 
between  tbe  two  countries  from  20%  (the 
old   tariff  rate)  to  7i%. 

These  changes  result  from  a  new 
ruling  by  the  Revenue  Depart :nent~whicfi 
maintains  thai  they  are  "of  a  class  or 
kind  made  in  Canada."  But  the  change 
does  not  affect  Canadian  orders  for  such 
plant  placed  before  27  Sept.  last.  Dntil 
recently  there  were  no  large  manufac- 
turers of  steam  turbo-generaton  in 
Canada,  but  in  the  past  few  years  such 
firms  as  English  Electric.  Catiadtan 
General  Electric  and  Canadian  Westing- 
house  have  established  plants  there  to 
undertake  manufacturing  work  and  the 
size  of  sets  is  increasing. 
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Hydro-electric  scheme  for  Glen  Nevis 

A  £4-2  million  scheme  for  utilising  the  water  power  resources  of  Glen  Nevis,  to 
provide  an  annual  output  of  82  million  units,  is  proposed  by  the  North  of  Scotland 
Hydro-Electric  Board  in  its  construction  scheme.  No.  37,  published  last  Friday. 
Apart  from  extending  the  present  public  road,  there  would  be  no  works  in  the  main 
and  best  known  part  of  Glen  Nevis  under  the  plan,  which  represents  the  result  of 
careful  investigation  and  of  discussion 
with  individuals  and  bodies  interested. 
The  present  access  to  the  Ben  Nevis 
peak  would  not  be  affected  in  any  way. 
In  the  upper  and  remoter  part  of  the 

Glen    an    anh   type    dam,   240   ft    high, 

would  be  bnUt  across  the  head  of  a  gorges 

some  2i  mOes  above  Pdldubh,  to  form 

a  new  loch  If  miles  long.  From  this  loch 

water  would  be  led  Inr  tunnel  to  an  under- 
ground   power    station,    capacity    about 

25    MW,   dose    to    the   shore    of   Loeh 

Leven   and   which   would   discharge  Into 

the  loch  some  two  miles  west  of  Kinloeh- 

levca.  The  plant  would  opemte  under  a 

maziraum  head   of   940   rt — one   of   the 

highest  In  the  country. 

Water  would  also  be  collected  for  use 
in  the  scheme  by  piped  aqueducts  and 
tunnels  from  some  streams  on  the  south 
and  north  sides  of  Glen  Nevis,  on  the 
north  side  of  Loch  Leven  and  from  the 
upper  tributaries  of  the  River  Kiachnish 
which  flows  to  Loch  Linnhe.  After  pas- 
sing through  a  small  generating  set,  com- 
pensation water  would  be  released  at 
the  end  of  the  gorge  below  the  dam. 

Electricity  generated  at  the  under- 
ground power  station  on  Loch  Levenside 
would  be  fed  into  the  Highland  grid  by 
a  short  transmission  line  to  an  existing 
substation  behind  Fort  William.  Empha- 
sising that  Ben  Nevis  would  not  be 
affected  by  the  scheme,  the  Board  state 
that  the  flow  down  the  waterfall  at 
Polldubh  would  be  greater  than  the 
natural  flow  there  during  the  summer, 
but  the  height  of  the  Falls  of  Steall,  in 
upper  Nevis  valley,  would  be  halved 
when  the  reservoir  is  full. 

Although  the  National  Trust  for  Scot- 
land has  stated  that  they  do  not  feel 
the  published  version  of  this  project 
gives  sufficient  information  for  a  bal- 
anced judgment  of  its  merits,  Mr  Gerald 


Nabarro,  m.p.,  has  already  given  notice 
that  he  will  object  to  it.  He  considers 
the  cost  of  the  scheme — £168/kW— "is 
unusually  expensive  and  extravagant.*' 


Reappraisal  suggested  for 
N.  Scotland 

A  COMPLETE  inquiry  and  reappraisal 

of  the  functions  of  the  North  of  Scot- 
land Hydro-Electric  Board  in  the  light 
of  the  radical  changes  in  the  national 
fuel  situation,  brought  about  by  the 
surplus  of  coal  and  oil,  is  being  sought 
by  the  executive  committee  of  the  Scot- 
tish Landowners*  Federation.  At  their 
meeting  last  week  the  committee  decided 
to  recommend  that  until  there  had  been 
such  a  review,  all  schemes  stiU  under 
survey  should  be  suspended — including, 
the  Glen  Nevis  scheme  (see  this  p^ge). 
The  committee  said  they  recognised 
the  achievements  of  the  Hydro-Elect|ic 
Board  in  circumstances  not  originally 
envisaged  and  they  believed  the.  Board 
had  completed  its  task.  They  suggest  that 
as  an  alternative  the  further  power  sup- 
plies for  the  South  of  Scotland  area 
should  be  generated  in  that  region  itself, 
with  the  Hydro  Board  concentrating  on 
completing  the  connection  of  outlying 
districts  to  its  system.  If  necessary, 
supplies  be  imported  from  the  south,  or 
small  plants  established. 


Floods — but  no  breakdowns 

ALTHOUGH  some  parts  of  southern 
England  had  their  worst  floods  last  week- 
end since  the  1953  east  coast  havoc,  the 
electricity  boards  supplying  the  areas 
have  come  out  of  the  troubles  relatively 
unscathed.  In  Lincolnshire,  one  of  the 
worst  affected  areas,  for  instance,  there 
were  no  interruptions  on  the  h.v.  system 
of  the  East  Midlands  Electricity  Board 
and  the  staff  of  the  Lincolnshire  sub- 
area  have  been  able  to  cope  without 
seeking  outside  help.  At  Homcastle  it 
was  necessary  to  change  cut-outs  and 
meter  linkage  in  about  150  premises. 

In  Devon,  the  South  Western  Elec- 
tricity Board  also  maintained  supplies 
and  in  Exmouth  between  700  and  800 
premises  were  dealt  with  over  the  week- 
end, with  the  aid  of  additional  workmen 
drafted  in  from  outside  the  district. 
Again,  it  was  a  question  of  putting  the 
installations  in  order  after  water  had 
been  pumped  out,  a  situation  which 
applied  in    nany  other  trouble  spots. 


project  will  use  about  250,000  tons  of 
slurry  a  year — almost  all  the  output  of 
slurry  from  the  area — and  have  a 
capacity  of  60  MW,"  Mr  Hutton  stated. 


1200   MW  station  planned  in    S.  Scotland 

A  NEW  1,200  MW  steam  power  station  "somewhere  in  the  Lothians"  is  being 
planned  by  the  South  of  Scotland  Electrieity  Board.  Further  news  on  the  plans — 
already  referred  to  in  these  pages — was  given  last  week  by  Mr  William  Hutton, 
deputy  chairman  of  the  Board.  Nineteen  possible  sites  are  now  under  consideration, 
but  it  was  intended  that  the  station 
should  draw  its  coal  from  the  developing 
Lothians  coalflelds  and  would  be  situated 
as  near  the  pits  as  possible.  Ultimate 
capacity  of  the  station  would  depend 
upon  the  amount  of  coal  which  the 
National  Coal  Board  could  make  avail- 
able. 

The  S.  Scotland  Board  are  also  nego- 
tiating with  the  NCB  for  the  acquisition 
of  the  latter*s  generating  stations.  As 
part  of  the  replacement  policy  which 
would  follow  this  takeover,  the  S.  Scot- 
land Board  are  now  exploring  the  possi- 
bility of  a  slurry-burning  station  in 
Fife,  as  part  of  the  post- 1966  pro- 
gramme.. "We  are  encouraged  in  it  by 
the  striking  success  of  the  Barony  slurry- 
burning  station   in   Ayrshire.   The   Fife 


G.E.C. — Simon-Carves 

A  PRIVATE  company  with  the  title 
GEC — Simon-Carves  Atomic  Energy 
Co.  Ltd.  has  just  been  formed  to  take 
over  and  give  formal  standing  to  the 
GEC — Simon-Carves  Atomic  Energy 
Group  which  has  been  a  loosely  knit 
organisation.  The  new  company  has  an 
initial  capital  of  £50,000  in  30.000  "A" 
Ordinary  and  20,000  *"B"  Ordinary  £1 
shares. 


LARGE  CONTRACTS 


JOHNSON  AND  PHILLIPS  are  to 
supply  two  13 -panel  and  two  11 -panel 
250  MVA.  6-6  kV  compound-filled 
metalclad  switchboards  for  Richborough 
power  stations.  They  are  for  control  of 
the  auxiliaries  and  will  be  equipped  with 
the  new  J  and  P  type  PDB  oil  arc-^control 
circuit-breakers.  All  feeder  c.b's  will  be 
provided  with  d.c.  solenoid  mechanisms 
arranged  for  remote  control. 

BOWATERS  Engineering  and  Develop- 
ment Inc.,  of  Calhoun.  Tennessee,  has 
ordered  from  AEI  (Canada)  Ltd.  seven 
single-reduction  gearboxes  and  spares 
worth  £70,000,  for  use  in  a  wood-pulp 
mill  in  New  2^aland.  The  gearboxes, 
each  of  which  will  transmit  6,325  h.p.. 


will  be  manufactured  at  Rugby  by  AEI 
Heavy  Plant  Division.  Six  boxes  will 
have  a  speed  reduction  of  1,000/250 
r.p.m.  and  the  seventh,  1,000/300  r.p.m. 
The  reductions  of  the  replacement  rota- 
ting parts  will  be  from  1,000  to  375, 
333  and  250  r.p.m.,  respectively.  The 
equipment  has  been  ordered  on  behalf 
of  the  Tasman  Pulp  and  Paper  Co.  Ltd^ 
Kawerau,  NZ. 

A  CONTRACT  worth  £153,000  for  the 
construction  of  two  reinforced  concrete 
brick-lined  chimneys  at  Blyth  "B"  power 
station  has  been  awarded  to  Mitchell 
Construction  Co.  Ltd.  The  chimneys  will 
each  be  550  ft  high,  one  of  27  ft  internal 
dia  and  the  other  30  ft  at  the  top. 
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RURAL   ELECTRIFICATION  AIMS 

Eastern  BoartM  mveka  cotnptotinn  in  S  g/marm 

COMPLETE  electrification  of  the  rural  areas  of  the  Eastern  Electricity  Board 
is  the  aim  of  "Operation  Round-up,"  a  five-year  scheme  launched  last  week 
by  Board  chairman  Mr.  H,  V.  Pugh.  The  remaining  15%  of  farms,  together 
with  other  rural  premises,  he  hopes  to  get  connected  within  the  next  five  years  at 
DO  higher  capital  cost  to  the  new  consumers  than  their  predecessors  have  paid. 
Because  the  premises  remaining  to  be 


connected  are  very  scattered  and  remote, 
Mr  Pugh  estimates  that  ihc  cost  of  bring- 
ing electricity  lo  them  will  be  two  or 
three  times  as  much  as  for  consumers 
connected  during  the  five  years  past.  In 
that  period  the  number  of  farms  con- 
nected by  the  Eastern  EB  has  risen  from 
18,330  (Mareh,  1955)  to  26,110  (March, 
1960).  At  the  end  of  August  it  was 
estimated  by  the  Board  that  about  5,000 
farms  remained  to  be  connected.  Mr 
Pugh  thinks  that  all  buildings  except 
those  with  only  a  short  life  remaining 
and  isolated  week-end  cottages  will  be 
provided  with  a  supply. 

Despite  the  increasing  remoteness  of 
the  premises  to  be  connected,  the  stan- 
dard connection  charges  introduced  by 
the  EEB  in  1958  will  be  applied.  Con- 
sumers in  small  domestic  premises  will 
pay  about  £1  Is/quarter  for  seven  years 
as  a  capital  contribution  and  those 
charges   eitlend    up    to    £13    15s/quarter 


Appeal  on  "know-how" 
tax  case 

THE  High  Court  ruling  allowing  appeals 
by  Rolls-Royce  Ltd.  against  tax  assess- 
ments arising  from  the  sale  of  technical 
knowledge  (reported  in  our  2  June  issue) 
is  to  be  challenged  by  the  Inland 
Revenue.  Rolls-Royce  have  maintained 
that  they  carried  out  considerable  re- 
search and  development  work  on  aircraft 
engines  and,  subsequently,  made  a  series 
of  agreements  with  many  countries  under 
which  the  firm  received  lump  sum  pay- 
ments for  providing  the  countries  with 
the  necessary  drawings  and  information 
to  make  their  own  engines.  The  action 
concerned  assessments  in  the  firm's 
profits  amounting  to  over  £15  million 
for  the  years  1948-55.  The  company  con- 
tended that  their  store  of  technical 
"know-how"  was  a  fixed  capital  asset 
which  was  disposed  of  to  the  countries. 
Mr  Justice  Pennycuick  upheld  that 
appeal,  but  the  Inland  Revenue  are  to 
ask  the  Court  of  Appeal  to  reverse  that 
decision. 


Purchasing  in  Europe 

THAT  is  the  title  of  a  108-pagc  publi- 
cation just  issued  by  the  European 
Federation  of  Purchasing  which  contains 
all  the  papers  given  at  the  Federation's 
second  conference  in  Holland  last  April. 
The  papers  arc  given  in  three  languages, 
English,  French  and  German,  being  in 
full  in  their  original  language,  with 
summaries  lo  the  other  two.  Copies  are 
available  from  the  Federation,  1 46a 
Queen  Victoria  St,  E.C.4,  price  5s. 


for  the  same  period  for  connection  of 
a  500-acre  farm.  These  charges  were 
fixed  on  the  basis  of  the  rural  connection 
programme  for  the  three  years  1958  to 
1951,  which  took  the  EEB  from  74-2% 
of  farms  to  85%.  Estimated  costs  were 
pooled  and  standard  connection  charges 
fixed  to  give  Che  overall  return  required. 
EKtensioii  of  thcM  Maadard  charges  to 


_  _        a  sBVtlj  bj  » 

b*r  of  a  groop.  the  idiane  for  the  wbale 

gronp  mar  be  scrapped. 

The  Board's  managers  have  instruc- 
tions to  "plan  and  construct  the  lines  in 
a  way  which  will  keep  the  ultimate 
capital  cost  to  the  minimum  and  at  the 
same  time  ensure  that  in  each  year  the 
maximum  number  of  consumers  is  con- 
nected out  of  available  capital." 

An  important  element  m  decidmg 
success  or  failure  of  the  sdieme  will  be 
readiness  of  landowners  and  farmers  to 
grant  wayleaves  for  lines  over  their  land. 
"The  community  as  a  whole  is  trying  to 
do  its  best  for  the  outlying  country 
folk,"  said  Mr  Pugh.  "They  are  entitled 
to  look  for  the  support  which  will  enable 
the  work  to  go  forward  at  least  cost." 


Socialist  Veivn  on 
Nationalised  Industries 

CONNECTIONS  between  oationahsed 
industries  and  the  "private  sector"  of 
industry  are  discussed  in  a  new  publica- 
tion of  the  Fabian  Society,  Nationaihed 
Industries  in  a  Mixed  Economy,  by  Mr 
J.  Hughes.  The  author  considers  a  wide 
range  of  topics,  including  Government 
intervention  in  price  policy  and  what 
he  considers  the  theoretically  mistaken 
(though  possibly  politically  acceptable) 
practice  of  pricing  to  break  even  on 
revenue  account,  rather  than  achieve  a 
substantial  suiplus.  The  author  is 
strongly  critical  of  nationalised  industry 
generating  capital  gains  for  private 
shareholders,  as  he  puts  it.  He  quotes 
orders  from  the  CEGB  to  the  electrical 
plant  manufacturing  industry  as  an  ex- 
ample of  this.  The  pamphlet  is  published 
by  the  Fabian  Society,  price  4s. 


New  Redditch  H.Q. 

NEW  headquarters  and  depot  for  the 
Redditch  and  Bromsgrove  district  of 
the  Midlands  Electricity  Board  were 
inaugurated  last  week.  The  new  preoiisei, 
in  Windsor  Rd,  Redditch,  include  a  two- 
siorey  office  block,  stores  and  workshop 
block,  and  garage,  all  with  electric  fhtoT' 
warming,  with  a  total  heating  load  of 
500  kW.  A  66/11  kV  substation  is  under 
construction.  At  Feckenham.  nearby,  the 
CEGB  are  establishing  a  new  grid  point 
OD  the  lupergrid,  and  the  MEB  are 
building  a  £300,000  substation.  In  the 
Redditch  and  Bromsgrove  district  the 
percentage  of  farms  connected  is  now 
96-5%— a  high  figure. 


GOVERNMENT  SCIENTIFIC  POLICY 


WHETHER  the  scientific  research  effort 
in  the  UK  is  spread  over  the  various 
branches  of  science  in  the  most  reward- 
ing way  is  discussed  at  length  in  the 
annual  report  of  the  Government's 
Advisory  Council  on  Scientific  Policy. 
No  simple  answer  is  put  forward,  but 
the  Council  warn  (bat  it  is  becoming 
increasingly  clear  that  the  "growing 
points"  of  science  are  found  most  fre- 
quently in  areas  lying  between  the  tradi- 
tional subjects.  In  universities,  tbis  situa- 
tion needs  to  be  met  by  a  greater  wil- 
lingness of  established  departments  to 
accept  studies  which  he  partly  outside 
Iheir  traditional  field. 

Looking  at  research  and  development 
effort  overall,  the  Council  estimates  that 
Govemmeni  provides  66 '9%  of  the 
finance,  but  that  most  of  this  (49%  of 
all  expenditure)  comes  from  the  defence 
departments.  Private  industry  contributes 
most  of  the  balance,  no  less  than 
285%  of  the  whole.  On  a  basis  of 
proportion  of  gross  national  product 
spent,  the  UK  is  now  almost  up  with 
the  USA.  America  spent  £3,971  million 
on  research  and  development  In  1958, 
2-74  "i  of  the  gross  national  product; 
while  the  UK  spending,  at  £478  million, 
represented    2-35%     of    gross    national 


product  It  is  reckoned  that  the  prt^Mr- 
lion  of  spending  attributable  to  defence 
was  somewhat  greater  on  the  part  of  the 
USA. 

The  report  records  that  during  1959, 
universities  awarded  357  hoooun  degrees 
in  electrical  engineering,  13  more  than  in 
the  previous  year.  These  figures  do  not 
include  diplomas  and  pass  degrees. 


Mr  D.  H.  Kendon  (second  left), 
MANWEB  chairman,  discusses  a  rele- 
vant point  with  Mr  D.  G.  Dodds  (left) 
in  from  of  a  Simplex  lighting  fillings 
exhibit  at  the  display  of  industrial 
products  staged  by  Tl  Electrical  Division 
in  co-operation  with  MANWEB  at 
their  Industries  Centre,  Liverpool 
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Restricted  Home  Market  Unprofitable 

— tay*  Mr.  Stanley  of  Pye 

TRANSFER  of  export  production  from  Cambridse  to  Italy  if  existing  reilrictions 
in  the  UK  continue,  that  is  the  proposal  being  considered — it  is  almost  a  threat — 
by  Mr  C.  O.  Stanley,  chairman  of  Pye  Ltd.  Main  trouble  is  the  television  industry 


where  present  slocks 
output  severely.  Mr  Stanley  has  just 
returned  from  Italy  where  Pye  have 
bought  a  factory  at  Inverigo,  near  Milan, 
■Ditially  to  gain  a  foothold  in  the 
Common  Market.  Bui  the  directon  are 
now  looking  at  this  venture  as  a  wider 
opportunity  to  sell  in  other  countries 
using  the  62S-line  system. 

"If  the  Chancellor  of  the  Exchequer 
really  wants  to  make  our  UK  market 
disappear,  it  might  be  much  belter  not 
only  to  make  TV  sets  in  Italy  for  local 
sale  in  an  expanding  market,  but  v/ilh 
that  basis  to  serve  export  buyers  from 
Italy  instead  of  from  Cambridge,"  Mr 
Stanley  has  slated.  He  considered  the 
present  UK  home  market  now  so  much 
restricted  as  to  be  unprofitable.  "We  will 
have  to  cut  overheads  and  distribution 
costs,  do  a  small  business  here  of  Cam- 
bridge-made sets,  close  the  Northern 
Ireland  factory  and  halve  production  at 
one  of  our  other  factories."  he  said. 
Although  less  than  half  the  group's 
profits  came  from  TV  and  radio,  in  his 
view  it  would  be  far  better  to  trade 
bom  Eire  or  Italy  rather  than  face  losses 
bere. 

"We  intend  to  make  in  Italy  all  the 
tliingi  we  sell  in  Britain  under  the  Pye 
trade-mark,  including  specialist  in- 
struments, communications  equipment, 
specialist  radio  and  telephone  gear  and 
t4Hne  domestic  elecliical  appliances,  but 
not  refrigerators,"  he  added. 

B.S.I.  needs  funds 

THE  Government  having  pegged  its 
'  staol  to  the  British  Standards  Institution 
for  the  next  three  years  at  a  level  only 
slightly  above  last  year's  rate.  ESI  needs 
greater  financial  support  from  industry 
if  it  is  to  carry  out  its  job  effectively. 
This  view  was  emphasised  by  BSI 
leaden  at  the  annual  meetiog  recently. 
An  approach  to  all  subscribing  members 
to  change  some  conditions  of  member- 
ship as  a  step  to  increasing  revenue  had 
inet  with  satisfactory  initial  response,  the 
meeting  was  told. 

Evidence  of  BSFs  effectiveness  is 
shown  in  a  rise  in  sales  of  publications 
of  British  Standards  from  890,000  copies 
in  1958-59  to  a  record  1,097,000  in  the 
past  year.  Sales  of  overseas  standards 
have  almost  doubled  in  four  years. 

Pointing  out  the  UK's  support  for 
tntemational  standards.  Sir  Herbert 
Manzoni,  a  deputy  president  of  BSI, 
told  the  meeting  that  there  were  British 
Standards  corresponding  to  over  three- 
quarters  of  the  recommendations 
approved  by  the  International  Standards 
Orsaoisation. 

Sir  Herbert  recalled  that  agreement  had 
been  reached  at  ZUricb  a  few  months 
ago  on  steps  for  the  co-ordination  of 
the  standards  of  countries  in  the  "Six" 
and  the  "Seven." 


million  sets  and  manufacturers  are  cutting 

Earlier  this  week  the  Radio  and  Tele- 
vision Industry  sent  a  telegram  to  the 
Prime  Minister  urging  government  action 
to  alleviate  the  effects  on  the  industry  of 
the  present  credit  squeeze. 


Electrical  oatpnt  high 

ELECTRICAL  engineering  -  production 
was  10%  highei  in  the  first  half  of  this 
year  than  in  the  corresponding  period 
of  1939,  but  the  advance  slackened  pace 
in  the  second  quarter.  The  index  com- 
piled by  the  Board  of  Trade  fell  from 
149  in  the  first  quarter  to  a  provisional 
142  for  the  three  months  to  June. 

New  orders  received  by  the  engineer- 
ing and  electrical  goods  industries  de- 
clined by  13  p.c.  in  the  second  quarter 
from  the  particularly  high  level  of  the 
first  three  months,  but  recovered  quite 
sharply  in  July. 


OPINIONS  ON  CLEAN  AIR 


HOW  the  Clean  Air  Act  is  working, 
and  what  research  b  going  on  to  help 
forward  the  drive  to  keep  down  atmos- 
pheric pollution,  were  important  topics 
at  last  week's  annual  conference  of  the 
National  Society  for  Clean  Air,  held  at 
Harrogate  under  the  chairmanship  of  Sir 
Hugh  Beaver.  In  a  report  on  a  special 
investigation  carried  out  by  the  Society 
it  was  staled  that  up  to  March,  I960, 
only  125  smoke  control  areas  had  been 


Factory  walls  must  be 
washable 

FACTORY  wall  interiors  must  now  be 
repainted  as  often  as  necessary  to  main- 
tain a  continuous  film  capable  of  being 
washed  to  the  satisfaction  of  the  factory 
inspector,  under  amendments  to  the 
Factories  Acl.  The  minimum  interval 
of  seven  years  between  repainting  has 
been  retained,  but  the  whole  or  part  of 
a  factory  may  be  exempted.  Greater 
flexibility  in  the  choice  of  materials  is 
introduced  by  allowing  the  use  of  "suit- 
able" paint,  instead  of  specifically  "oil" 
paint.  This  brings  the  regulations  into 
line  with  developments  in  the  paint  in- 
dustry, such  as  plastics  paints. 


created,  by  67  local  authorities.  How- 
ever, there  were  signs  that  such  activity 
was  gaining  in  momentum.  Smoke 
control  areas  are  in  the  main  involving 
groups  of  about  JOO  premises,  although 
up  to  5,000  have  been  included. 

Disappointment  with  the  rate  of  pro- 
gress under  the  Act  was  voiced  by  Sir 
Hugh  Beaver  in  his  presidential  address, 
but  he  praised  industry  for  the  effort  it 
was  making  to  reduce  air  pollution.  He 
mentioned  specially  new  power  stations, 
"all  virtually  smokeless,  with  very  high 
performance  grit  arresting  plants  and 
chimneys  up  to  600  ft  high." 

As  usual,  an  exhibition  was  held  in 
connection  with  the  conference.  AEI 
showed  their  electrostatic  method  of 
measuring  dust  in  furnace  effluent 
Berry's  showed  fires  quailing  for  grant 
under  the  Clean  Air  Act,  while  GEC  also 
had  electrical  healing  equipment  on  dis- 
play, including  block-storage  heatera. 
L.  G.  Hawkins  were  another  firm  with 
exhibits  in  this  field,  while  Thermoduct 
Ltd.  showed  withdrawable  floor- wanning 
equi|Hnent.  The  electrostatic  precipitator 
firms  were  well  represented,  including 
W.  C.  Holmes,  Lodge-Cottrell,  Simon- 
Carves  and  Sturtevant.  The  CEGB  and 
EDA  were  amongst  other  stand  holders. 


E.W.F.  MEET  IN  SCOTLAND 

Our  photograph  below  was  taken  at  the  recent  meeting  of  members  of  the  Scottish 
Section  of  the  Electrical  Wholesaler^  Federation  and  the  Council  of  the  EWF, 
Iteld  at  Troon.  Il  shows,  baclc  row  (left  to  right):  A.  Baillie,  i.  A.  Cartwrigkt, 
J.  Aikman,  G.  Mclver,  D.  Boyle  and  A.  Heggie;  fourth  row:  L.  B.  Bum,  T.  S. 
Weston.  H.  D.  Denman,  G.  W.  Hamilton  and  A.  McNeilage:  third  row:  J.  W.  E. 
Rutherford,  W.  Mcintosh,  F.  J.  Blackwell,  R.  Melvin  and  E.  H.  Stein:  second 
row:  J.  H.  Hirst  and  C.  H.  Blackburn:  front  row:  P.  B.  Elherid^  (director),  J.  M. 
Milne,  G.  Conradi  (president),  J.  Kerr  (chairman,  Scottish  Section),  H.  Riley  and 
J.  Aikman,  Jnr.  (secretary,  Scottish  Section) 
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E.D.A.  aids  floor-warming 

TWO  new  publications  on  floor-warming 
have  been  issued  by  EDA.  One  is  an 
18-page  booklet,  mainly  for  the  use  of 
architects.  Notes  on  the  Construction 
and  Finish  of  Floors  that  are  to  be 
Electrically  Warmed;  and  the  other  an 
eight-page  illustrated  folder  for  salesmen. 
Electrical  Floor  Warming,  Questions  and 
Answers. 

Two  main  methods  of  floor  construc- 
tion are  considered  in  the  booklet, 
monolithic  and  layered.  In  the  first 
method  the  heating  cables  may  be  laid 
on  the  sub-floor  while  it  is  still  plastic 
(if  concrete)  and  covered  with  a  screed; 
or  within  the  concrete  floor  slab  while 
it  is  being  laid.  Layered  construction  is 
the  method  employed  for  construction 
of  suspended  floors  and  where  floors 
in  contact  with  the  ground  have  already 
hardened  before  heating  cables  and 
screed  are  laid.  The  booklet  also  dis- 
cusses floor  finishes  and  contains  brief 
notes  on  electrical  testing  and  system 
control. 

Copies  of  the  booklet  (EDA  1927) 
and  of  the  folder  (EDA  1934)  can  be 
obtained  from  electricity  service  centres 
or  direct  from  EDA,  2  Savoy  Hill, 
W.C.2.  

Faster  computer  system 

A  NEW  medium-to-large  general  purpose 
digital  computer  system — the  KDF9 — is 
being  introduced  by  English  Electric 
Co.  Among  its  features  is  a  very  high 
speed  of  operation  (with  a  main  core 
store  of  six  microsec  cycle  time  and 
multiplication  in  14  microsec  or  less). 
Costing  from  £125,000  upwards,  the  first 
production  model  is  scheduled  for 
operation  in  1962  and  the  company 
claim  it  will  be  many  times  faster 
in  operation  than  any  machine  now  in 
use  in  this  country,  without  a  com- 
parable increase  in  costs. 


OF  THE  WEEK 


"//  electricity  supply  is  to  play  a  part 
in  counter-cyclical  operations,  some  fat 
must  be  put  on  the  systems  first.  At 
present  the  bones  of  the  distribution 
networks  are  almost  showing  throdgh 
the  skin."  .  .  .  Mr  R.  S.  Edwards, 
Electricity  Council  deputy  chairman, 
writing  on  the  ability  of  the  supply 
industry  to  cope  with  ups  and  downs  in 
the  national  economy. 

**Any  further  talk  of  legislation  to 
control  office  conditions  or  fire  risks  in 
offices  or  public  buildings  is  simply  wish- 
ful thinking  unless  such  legislation  is 
backed  by  workable  powers  of  enforce- 
ment— and,  most  important,  by  a  deter- 
mination to  enforce  it.'*  ...  J.  Crabtree, 
writing  to  The  Guardian. 

"Basic  advances  in  science  depend 
upon  the  creative  individual.  This  process 
cannot  be  controlled;  the  theories  that 
such  progress  can  be  produced  merely 
by  pouring  in  money  and  resources  are 
without  foundation."  .  .  .  Annual  report 
of  the  Advisory  Council  on  Scientific 
Policy. 
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Soviet  Engineering's  High  Proportion  of  Women 


THAT  as  many  as  35%  of  qualified 
Russian  engineers  are  women  was  re- 
vealed by  a  delegation  recently  returned 
from  a  visit  to  the  USSR,  organised  by 
the  Caroline  Haslett  Memorial  Trust. 
Members  of  the  delegation  were  Miss  L. 
Souter  and  Miss  R.  Winslade,  both  prac- 
tising electrical  engineers,  who  discussed 
their  experiences  at  a  conference  organ- 
ised by  the  Electrical  Association  for 
Women.  Employment  of  women  on 
equal  terms  with  men  in  all  professions 
i^  the  accepted  norm  in  the  Soviet  Union 
today.  Cases  were  quoted  of  women 
acting  as  supervising  engineers  over  men 
in  factories  and  even  on  heavy  construc- 
tion sites.  Particular  branches  of  profes- 
sional engineering  chosen  appear  to  be 
evenly  divided  among  Russian  women 
engineers  with  a  slight  preference  for 
engineering  economics.  Marriage  is  re- 
garded as  being  complementary  to  a 
professional  career. 

These  facts  contrast  sharply  with  the 
position  of  women  engineers  in  the 
United  Kingdom,  shown  by  a  recent 
Ministry  of  Labour  survey,  where  the 
proportion  of  women  in  engineering  is 


L.C.C.  to  try  oil  hot-air  heating 

EXPERIMENTS  with  hot-air  space 
heating  for  isolated  tall  blocks  of  flats, 
using  a  roof-mounted  oil-fired  boiler, 
are  planned  by  the  LCC  Housing  Com- 
mittee. Location  of  the  oil-fired  boiler 
on  the  roof  avoids  the  need  to  provide 
a  flue  the  full  height  of  the  block.  Warm 
air  units  will  have  outlets  into  the  hall, 
kitchen  and  living  room  of  the  indi- 
vidual flats. 

The  system  is  designed  to  give  con- 
tinuous background  heating  throughout 
the  flat  to  about  10** F  above  the  outside 
temperature  and  the  tenant  will  be  able 
to  increase  output  of  the  heating  unit 
to  5  kW. 

Installed  in  a  17-storey  block  of  flats 
in  place  of  electric  floor-wanning,  the  hot- 
air  heating  installation  is  calculated  to 
inTolve  an  additional  capital  cost  of 
£6,565,  or  about  £98/dwellin8. 

Electricity  will  be  left  with  the  water 

heating   load   when  this   hot-air  method 

of  heating  is  installed. 


only  about  0*1%.  The  opinion  wide- 
spread among  British  employers  is  that 
professional  engineering  is  not,  on  the 
whole,  a  suitable  occupation  for  women. 


Electrify  and  Revive 

"ELECTRIC  rail  services  arc  economical 
and  reliable  and,  as  we  have  found  from 
the  Kent  Coast  scheme,  there  is  enor- 
mous traffic  potential,"  Sir  Philip  Walker, 
chairman,  BTC  Southern  area  board, 
stated  on  Monday.  "At  Folkestone, 
which  was  a  dead  town  five  years  ago, 
every  inch  of  building  land  is  now 
bought  at  a  high  price,"  he  went  on. 
British  Railways  plan  to  electrify  train 
services  from  London  to  Bournemouth, 
Weymouth  and  Salisbury  in  the  next 
four  years. 


News  in  Brief 

Demand  for  tickets  for  the  EIBA  ball 
at  Grosvenor  Hse  on  11  Nov.  is  exceed- 
ing the  number  of  guests  that  can  be 
accommodated,  we  are  told. 

Taylor  Electrical  Industries — a  mem- 
ber of  the  Metal  Industries  Group — sold 
all  the  equipment  they  exhibited  at  the 
recent  Bruno  Fair,  Czechoslovakia,  and 
took  orders  worth  a  further  £1,000. 

A  22-year-old  trolley-bus  presented  by 
London  Transport  to  the  Association 
pour  le  Mus^e  des  Transports  Urbains, 
Interurbains  et  Ruraux  for  its  Paris 
museum  was  taken  across  the  Channel 
last  week-end.  It  has  a  Leyland  chassis. 

Evershed  and  Vignoles  Ltd.  recently 
held  their  first  apprentice  "open  day** 
which  parents,  education  officers,  youth 
employment  officers  and  teachers  atten- 
ded. 

Mr  L.  Rotherham,  Member  for 
Research,  CEGB,  will  lecture  on  "The 
Contribution  of  Metallurgy  to  Electric 
Power  Generation'*  in  London  on 
29  Nov.  as  the  Hatfield  Memorial  Lec- 
ture for  the  Iron  and  Steel  Institute. 

The  net  surplus  of  the  Belfast  elec- 
tricity undertaking  for  the  year  ended 
31  March  last  is  £198,432— not  n91,094 
as  we  incorrectly  stated  on  25  Aug. 
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News  from  Wall  Street  is  no 
d  Ibe  latest  bire-purchase  figures 
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he  market  by  a  new  issue  of 
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the   engineering   and  electrical 


industries  is  slowing  down.  Gains  tended 
10  be  modest  and  seldom  exceeded  Is 
with  the  exception,  that  is,  of  Crabtree 
Electrical  which  jumped  5s  in  two  days. 
The  company's  results  are  expected  out 
later  this  month  and  it  looks  as  if  the 
"bulls"  are  moving  in  for  a  short-term 
profit  on  hopes  that  the  final  dividend 
forecast  of  "not  less  than"  7|%  will  be 
exceeded.  Scarcity  of  stock  might 
account  for  the  speed  of  the  rise  in  the 
price  though  of  course  for  a  company  of 
medium  size  like  Crabtree  a  take-over 
situation  cannol  be  completely  ruled  out. 

Another  name  that  stood  out  was 
Vactric  where  a  veritable  see-saw  took 
the  shares  down  to  9s  7id  prior  to  the 
announcement  last  week-end  that  the 
bankers  have  appointed  a  receiver  and 
manager  (see  page  571). 

A  bigger  row  is  blowing  up  over  Ada 
(Halifax),  the  washing  machine  aod 
machine  tool  manufacturers,  which  last 
year  also  started  making  domestic 
refrigerators.  The  Philips  Electrical  giant 
has  stated  that  its  offer  for  Ada  has  been 
effectively  accepted  in  respect  of  approxi- 
mately 70%  of  the  Ordinary  shares  it 
does  not  already  hold.  But  at  the 
eleventh  hour  the  shareholders'  com- 
mittee, which  was  formed  to  oppose  the 
bid,  is  considering  applying  to  the  Board 
of  Trade  for  an  investigation  into  the 
company's  affairs. 

The  other  takeover  in  the  electrical 
industry  is  proceeding  more  smoothly, 
EMI  has  announced  the  receipt  of 
acceptances  in  respect  of  over  98-^%  of 
the  Morphy-Richards  Ordinary  slock.  In 
due  course  action  will  be  taken  to 
acquire  the  outstanding  balance. 

The  shares  of  Relay  Exchanges 
jumped  Is  6d  on  the  favourable  half- 
time  report.  The  directors  have  stated 
that  business  continues  to  expand  and 
pass  the  benefit  on  to  shareholders  with 
an  interim  dividend  maintained  at  8% 
on  a  capital  increased  lo  £4,526,069  by 
rights  and  scrip  issues.  The  1959  interim 
is  equivalent  to  Slli  on  the  present 
equity.— from  our  City  Correspondent. 


■Itfax)  Ltd. 

nber  of  shareholders  who  are 
d  with  Philips'  takeover  offer 
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idated    trading    profit    for    the 
led    31    July    last 


£5.133.651.  and  there  is  a  final  dividend 
of  8%  making  a  total  of  12%.  For  the 
previous  seven  months,  trading  profit  was 
£2,004,418  with  a  single  payment  of  5%. 

Copeland  and  Jenldiu  (Holdii^) 

It  is  proposed  to  increase  the  capital 
to  £1  million  by  the  formation  of 
400,000  unclassitied  £1  shares.  The  direc- 
tors say  that  this  increase  will  enable 
them  lo  deal  with  any  opportunity 
which  may  occur,  although  they  are  not 
aware  of  any  at  the  moment. 

Electrical  Apparatus  Co. 


31  July  last,  subject  to  audit,  is  £143,000 
i£l44.46iy  Final  dividend  is  raised  4% 
to  14%,  making  the  total  20%  (i^%). 

Kenwood  Mannfacturing  Co. 

There  was  little  encouraging  news  for 
shareholders  at  last  Thursday's  adjourned 
annual  meeting  and  Mr  J.  H.  Senior,  the 
chairman,  explained  that  with  the  physi- 
cal stocktakings  and  consolidation  of  the 
figures  for  the  first  joint  year  including 
overseas  subsidiaries,  it  was  impossible 
to  produce  accounts  yet  or  even  to  quote 
figures,  as  these  had  not  been  completed. 
The  full  accounts  should  be  available 
in  December,  by  which  time  he  hoped 
that  results  from  August  onwards  would 
have  helped  considerably  lo  restore  the 
effects  of  thE  setback.  Sales  of  the  new 
"Kenwood  Chef  in  August  and  Sep- 
tember were  50%  above  the  highest  level 
ever  reached  by  its  predecessor  and 
demand  is  still  well  in  excess  of  supply, 
he  added. 

Ridiard  Johnson,  Clqpham  and 
Monis 

A  final  dividend  of  1 5  %  makes  a 
total  of  20%  for  the  year  ended  30  June 
last  on  old  capita]  (same),  and  3i% 
is  to  be  paid  on  the  new  rights  shares, 
as  forecast.  Trading  profit  is  £64J)17 
{£57229)  before  tt 


Perak  Rivw  Hydfo-Eledik  Pown- 
Co. 

There  is  better  news  on  operations 
for  the  year  ended  31  July  last.  In 
addition  to  a  final  dividend  of  6%. 
making  the  total  ID%,  there  is  a  special 
dividend  of  5%  which  is  recommended 
in  view  of  the  lower  return  on  share- 
holders' investments  during  the  period 
of  tin  restriction.  In  the  previous  year 
only  5%  was  paid.  Net  profit'  for  the 
year  just  ended  rose  to  £532.686 
(£146,161)  after  charging  depreciation 
at  £320.000  {£300j000),  but  before  lax 
of  £237.,i35  {£76000)- 

Pilco  Holdings 

Turnover  for  the  first  four  months 
of  the  current  financial  year  has  been 
maintained  and  the  order  book  is  satis- 
factory. Mr  A.  D,  Webber,  the  chairman, 
reports.  He  considers  the  reimposition  of 
hire-purchase  restrictions  could  even  be 
beneficial  to  the  company,  for  the  earlier 
removal  did  not  bring  any  benefit, 
retailers  preferring  to  promote  the  sale 
of  major  housihold  appliances.  The 
amount  due  lo  the  vendors  of  shares 
in  the  subsidiary  company.  Pifco  Ltd., 
has  been  reduced  by  £20,452— and  at  the 
end  of  April  amounted  to  £489,548.  It 
is  the  intention  of  the  board  to  pay  off 
a  substantial  part  of  the  balance  during 
the  present  year  and  it  is  hop^d  lo  dis- 
charge the  remainder  as  soon  as  possible. 

Intended  Dividends 

Barton  and  Sons.  Interim  7i%  (5%). 
The  increase  being  to  reduce  disparity 
between  interim  and  final  payments. 

Relay  Exchanges.  Interim  8%  on  in- 
creased capital  (against  equivalent  of 
5i%). 
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Contracts  'Open  at  Home 


Dates   given   are   the  final  for   receipt    of 
tenders  unless  otherwise  stated. 

13  Oct. — Storaoway  Pier  and  Harbour  Com- 
misrioii.  Electrical  work  in  erection  of 
Customs  Hse/Govemment  offices/ two  dwell- 
ings in  South  Beach/Quay  St.--See  6  Oct 
issue. 

14  Oct — Hitehin  UJ>.C  Erection  and  com- 
missioning of  30  Class  "A**  and  65  Qass 
"B"  lij^ting  units  in  various  areas. — Sec 
6  Oct.  issue. 

14  Oct—Maidstone  B.C  Scheme  PW9,  elec- 
trical installations  in  24  flats  in  four  blocks 
on '  Parkwood  Housing  estate. — See  6  Oct. 
issue. 

14  Oct.— North  Ridfaig  C.C.  Installation  of 
passenger  lift  and  alterations  to  19  Royal 
Crcs,  Whitby.  Applications  to  County  Archi- 
tect, County  Hall,  Northallerton,  by  above 
date. 

14  Oct— Ross  and  Cromarty  C.C.  (g)  Elec- 
trical work  in  erection  of  two  blocks  of 
two  four-apartment  houses  at  Tore,  Black 
Isle.— See  6  Oct.  issue. 
17  Oct.— Chelmsford  RJ).C  Provision  and 
erection  of  64  Group  "A  25  ft  concrete 
columns/brackets  and  140  W  side  entry 
sodium  lanterns/ lamps/gear  along  A12  at 
Mountnessing. — See  6  Oct.  issue. 

17  Oct — ^Ecdes  B.C.  Electrical  installation 
including  underfloor  heating  in  proposed 
Peel  Green  Branch  Library.  Engineer  and 
Surveyor,  Town  Hall  Annexe,  Irwell  PL 
17  Oct. — ^Knaresboroogh  U.D.C.  Supply  and 
erection  of  50  Group  A"  concrete  columns 
with  sodium  discharge  lamps/control  gear 
ior  Bond  End/Boroughbrioge  Rd  street 
lighting. — See  6  Oct.  issue. 
17  Oct— Nortfaants  C.C.  (b)  Electrical  instal- 
lations in  Corby  Beanneld  new  infants' 
school  and  Roade  Modern  School  extension. 
Applications  to  Cpunty  Architect,  County 
Hall,  Northampton,  by  above  date. 
17  Oct— Poole  B.C.  (Item  b5).  Electrical 
installation'  in  erection  of  10,755  so  ft  six- 
classroom  Hillbourne  Primary  School.  Appli- 
cations to  Borough  Architect,  by  above  date. 

17  Oct.— Wallasey  CB.  Electrical  installa- 
tion in  Moreton  Secondary  Modem  School 
extensions. — Advertised  29  Sept.  issue. 

18  Oct— Beverley  R.D.C  (e)  Electrical  in- 
stallation additions  to  39  houses  at  Newbald, 
Wawne,  Lund,  Cherry  Burton,  Woodmansey, 
Little  weighton,  Skidley  and  Swanland. — 
See  29  Sept.  issue. 

18  Octi-14ttieliampton  U.D.C  (Cbntract 
24).  Electrical  installations  in  six  houses, 
Helyer's  Gn,  Wickbourne  estate. — ^See  6  Oct. 
issue. 

18  Oct.— Liverpool  C.C.  Supply  of  (a)  1  kW 
transformers;  (b)  fluorescent  fittings;  (c) 
fluorescent  tubes.  General  Manager,  City 
Markets  Dept.,  Stanley  Abattoir,  Prescot 
Rd,  Liverpool  13. 

18  Oct— Manchester  C.C.  Supply  of  2,000 
time  switches  during  1961.  City  Surveyor, 
Town  Hall. 

18  Oct— Newton  Abbot  R.D.C.  (1)  Supply 
of  ten  Group  **B"  fluted  steel  columns/ 
brackets/lanterns/time  switches;  (2)  supply, 
erection  and  commissioning  of  61  Group 
'*A'*  columns/lanterns  at  Kmgskerswell.  En- 
gineer and  Surveyor,  Council  Offices,  King- 
steignton  Rd.  Deposit  £2  2s  each  contract. 

19  Oct — ^Durham  C.C.  Electrical  installation 
renewal  at  Houghton-le-Spring  R.C.  (Aided) 
School  and  Shotley  Bridge  E.  F.  Peile 
Convalescent  Home.  Applications  to  County 
Architect,  G.  W.  Gelson,  South  St,  Durham, 
by  above  date. 

19  Oct— Kirkbortnn  U.D.C  Supply  and 
installation  of  88  200  W  sodium  discharge 
lamps  on  35  ft  steel  columns  for  A629 
Penistone  Rd  (second  part)  lighting. — See  29 
Sept.  issue. 

19    Oct— Sunderland    T.C.    Cable    laying, 


2,000  vd  of  2-,  3-  and  4-core  p.i.l.c.s.t.a. 
cable  for  street  lighting. — See  29  Sept.  issue. 

20  Oct— Louth  R.D.C.  Contract  29:  Supply 
and  erection  of  18,750  g.p.h.  duplicate  hori- 
zontal centrifugal  booster  pumps  together 
with  motors,  starters  and  accessories  for 
Kenwick  Reservoir. — See  6  Oct.  issue. 

20  Oct— Penvbont  R.D.C.  (d)  Lighting 
scheme  for  Llangynwyd  comprising  140  W 
sodium  lamps  on  25  ft  columns.  Engineer 
and  Surveyor,  Greenmeadow,  Coity  Rd, 
Bridgend.  Deposit  £3  3s. 

21  Oct— Bristol  C.C  Supply  of  lamps, 
batteries,  transformers,  capacitors^  sundries, 
cables,  etc.,  for  year. — Advertised  6  Oct. 
issue. 

21  Oct — Cork.  Electrical  services  installation 
at  Cork  Airport.— See  6  Oct.  issue. 

22  Oct— Bezhlll  B.C  Supply,  erection  and 
putting  into  service  of  52  140  W  sodium 
lamps  on  25  ft  reinforced  concrete  columns. 
— See  29  Sept.  issue. 

21  Oct.— New  Windsor  B.C.  Street  lighting 
installation  scheme,  1961:  (a)  26  400  W 
colour-corrected  mercury  lamps  on  wajl 
brackets  for  Thames  St/High  St  area;  (b) 
17  80-125  W  mercury  on  brackets;  (c)  six 
80-125  W  mercury  in  special  lanterns; 
(d)  removal  of  existing  Group  "A"  steel 
columns.  Borough  Engineer,  Kipling  Bldg, 
Alma  Rd. 

22  Oct— Lichfield  C.C.  Supply,  erection 
and  installation  of  15  Group  "A"  steel 
columns,  sodium  lanterns  and  ancillary 
equipment  for  Sandford  St  lighting.  City 
Engineer  and  Surveyor,  D.  Oglesby,  Mere- 
dith Hsc,  62  Wade  St.  Deposit  £2  2s.— 
Advertised  in  this  issue. 

22  Oct— Seaton  VaO^  U.D.C  Supply  and 
erection  of  329  units  and  supply  only  of 
132  units  for  street  lighting  scheme.— See  6 
Oct.  issue. 

24  Oct— AdUngton  U.D.C.  Supply,  erection 
and. wiring  of  16  60  W  sodium  lamps  re- 
placing   tungsten    at    Railway    Rd.    B6227. 
Surveyor,    N.    R.    Bolton,    Council    Office, 
Railway  Rd,  AdUngton,  Chorley. 
24  Oct— Beveriey  R.D.C.  Supply  and  erec- 
tion of:  Contract  2.  two  180  g.p.m.  sewage 
pumps  and  two  100  g.p.m.  sludge  pumps;  ' 
Contract  3,  four  40  g.p.m.  and  two  30  g.p.m. 
sewage    ejectors    for    Leven    and    Tickton 
Sewerage  Schemes.— See  29  Sept.  issue. 
24  Oct— ^Ifingham  U.D.C.  (Contract  LI.) 
Supply:    15    concrete   columns,   A19;    (L2) 
supply:  69  steel  columns,  A19;  (L3)  supply: 
140   W    sodium    lantems/lamps/gear;    (M) 
aipplyj    400   W   m.v.    lantems/lamps/gear; 
(L5)   provision   and    laying   of  cables,   ser- 


viciti^  of  columns  and  lanterns;  (L6) 
erection:  84  columns/lanterns,  A19;  0.7) 
provision  and  laying  cables^  New  Rd; 
(L8)  erection:   33  columns,  New  Rd;  (L9) 

grovision  and  laying  cables,  Haverton  Hill 
.d;  (LIO)  erection:  59  columns/lanterns, 
Haverton  Hill  Rd;  (Lll)  sup^y:  92  con- 
crete columns,  New  and  Haverton  Hill  Rds. 
— Sec  6  Oct.  issue. 

24  Oct— E.B.  for  N.  Ireland.  Supplv  and 
erection  of  lighting  and  heating  for  No.  3 
set  at  Coolkeeragh  Power  Station. — Sec  29 
Sept  issue. 

24  Oct— EUcsmere  Port  B.C  Provision  and 
erection  of  34  Group  '*A*'  concrete  columns/ 
lamps  complete,  contract  No.  298,  for  A41 
Chester/Birkenhead  Trunk  Rd.  Borough 
Engineer  and  Surveyor,  Queen  St. 

24  Oct. — ^Kln^oo  o|>on  Thames.  Roof  re- 
newal, electncal  ancillary  works,  etc.,  at 
Corpn.  Depot.— See  29  Sept.  issue. 

24  Oct— Pdton  P.C  Erection  of  30  60  W 
sodium  lamps  on  concrete  columns.^-See 
6  Oct.  issue. 

24  Oct— S.  Devon  Water  Board.  Supply  of 
1,800  g.p.h.  at  a  286  ft  head  dupfacate 
mimps  and  ancillary  equipment  for  Sheldon 
Pumping  Station. — See  6  Oct.  issue. 

25  Oct.— Ealing  B.C  (a)  Supply  of  88 
140  W  sodium  lantems/lamps/gear;  (b> 
supply  and  erection  of  85  25  ft  steel 
columns. — ^Advertised  15  Sept.  issue. 

26  Oct— Cardiff  CC.  Complete  £38,000 
electrical  installation,  by  contractors  on 
N.1.C.E.LC.  roll,  in  proposed  Teachers** 
Training  College,  Cyncode. — See  29  Sept 
issue. 

26  Oct— Efare  CLE.  Form  137.  Supply  of 
lamps  for  premises  and  automobiles.  Pur- 
chasing Officer,  Inchicore,  Dublin. 

26  Oct— Manchester  CC  (a)  Electrical  in- 
stallation and  (b)  supply  and  erection  of 
passenger/goods  lift  in  new  hostel  block, 
Didsbury  Training  College.  City  Architect, 
P.O.  Box  488,  Town  Hall. 

26  Oct — ^Newbury  B.C  Supply  and  erection 
at  London  Rd  Pumping  Station  of  two 
v.s.  (each  186,000  ^.P.h.T  and  three  (e^ 
75,(X)0  g.p.h.)  centnfugal  pumps  for  un- 
screened sewage.  Details  irom  consultii^^ 
engineers:  Howard  Humphreys  and  Sons, 
West  St,  Epsom.  Deposit  £5  5s,  made  pay- 
able to  B.C. 

26  Oct— WUtcfanrch  U.D.C  Phase  1. 
Supply,  erection  and  wiring  of  45  ISO  W 
sodium  lamps  on  25  ft  concrete  columns  and 
59  85  W  sodium  on  15  ft  colunms. — Adver- 
tised 29  Sept.  issue. 


Your  Queries  Answered 

Readers  art  invited  to  malie  u$e  of  our  free  enquiry  department  which  posseetet 
wide  retources,  including  an  index  of  trade  information  with  over  lOOjOOO  entrioi 

A  Selection  from  the  109  queries  answered  this  wemk 

'*OiTefors^  glass  lighting  fittings- 
agents  for?  E.H.M.— J.  Wuidart  and 
Co.  Ltd.,  15  Rathbone  PI,  W.l. 

Seif-iUnnilnated  flower  vases — makers 
of?  E.E.B.— Miller  Kent  Decoratives 
Ltd.,  106  George  St,  W.l. 

"Desilax'*  horns— makers  of?  A.W.  and 
D. — Desilux  Electrical  Equipments,  143 
Whitfield  St,  W.l. 

'Thermotnbe"  tobnlar  beaten— makers 

of?  L.E.B.— E.  K.  Cole  Ltd.,  Ekco  Wks. 
Southend-on-Sea,  Essex. 

••Cheeto"  food  mixers — suooliers  of? 
E.E. — ^Edmundsons  Electrical  Wholesalers 
Ltd.,  240-250  Ferndale  Rd,  S.W.9. 


'*Kanthal*'  resistance  wire — address 
for?  T.E.— Hall  and  Pickles  Ltd..  64 
Port  St,  Manchester  1. 

^^Exirandet**  PVC  screw  aachorinfi— 

makers    of?    A.W.C.— Expanded    Plugs 
Ltd.,  9  College  Hill,  E.C.4. 

"Maytag**  wasliing  machines — repairers 
of?  E.E.W.— A.'E.L-Hotpoint  Ltd.,  11 
Avon  Trading  Estate,  Av(Mimore  Rd, 
W.14. 

ANSWERS  WANTED 

United  States  Electrical  Tool  Co., 
Cincinnati— agents  for?  G.  and  H.— 

"Super- Vac**  vacuom  deanera— address 
for?  S.W.B.— 
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«.— Hcstoo  and  Ueworth   B.C.    Re- 

,  supply  and  fixing  of  power  outlets 
xitract  1,  92  houses ;  Contract  2,  102 
;  and  Contract  3,  105  houses  on 
B  estate,  Isleworth.  Housing  Oflficer 
fanager.  Housing  Dept.,  Treaty  Rd, 
low. — ^Advertised  in  this  issue. 


L—f  Brighton  Bazzard  U J>.C  Erection 
Group  "A"  Stanton  colunms  com- 
ith  lantems/i^r  along  A4012 ;  resiting 
ing  the  provision  of  new  lanterns  oi 
oup  **B  columns  and  the  erection 
additional  Stanton  columns/lanterns 
Stanbridge  Rd^  C238.  Ensiiieer  and 
or,  Council  Offices,  North  St.  Deposit 

i«— OMham  C3.  Conversion  of  15 
oical  public  clocks  to  electric  drive 
:tric  wmd. — ^Advertised  29  Sept  issue. 

. — Down  C.C.  All-electric  lighting  and 
S  installation  in  Child  Health  and 
ie  Clinic,  Knocknee  Ave,  Kilkeel. 
i  from  consulting  engineers,  Barrett 
tgnew,  420  Ravenhill  Rd,  Belfast  6. 
it  £3. 

v<— New  Windsor  B.C  Suj)ply  of 
15)  lamps  and  (Item. 21)  fittmgs  and 
tor  year  to  31  Dec.,  1%1.— Sec  6  Oct. 

>v. — ^Ncw   Windsor.   Electrical   instal- 

in  two  maisonnettes  at  Clewer  New 

Borough    Engineer,    Kipling    Bldg, 

Rd. 

V. — ^N.A.T.O.  Infrartfuciufc.  Provision 
roving  of  a  very  low-frequencv  radio- 
ph  transmitting  station  in  North  of 
id.  Applications  to  The  Director,  Post 
Contracts  Dept.  (A25),  Telephone 
Temple  Ave,  E.C.4,  by  above  aate. — 
Lised  in  this  issue. 

:. — ^Matloclc  U.D.C.  Supply  and  instal- 
complete  of  nine  sewage  pumps  at 
pumping   stations   in    Darley   Vale. — 
Oct.  issue. 

»v. — Fylde  Water  Board.  Supply  of 
ecorder  panel  and  hydraulic  measuring 


equipment.  Engineer,  Sefton  St,  Blackpool. 
— ^Advertised  in  this  issue. 

No  date  itatMi--4iaddington  BX.  Gtem  6). 
Electrical  installation  in  office  reconstruction 
scheme  at  Caryle  Rooms,  Lodge  St;  and 
(Item  7)  electrical  work  in  22  houses  in 
seven  blocks  on  Abercroft  site.  Details  from 
Surveyor:  R.  T.  B.  Gih^y,  60  Casde  St, 
Edinburgh. 

No    date   stated— N.    of    Scotland    H.E.B. 

60  MVA  transformer  for  Persley  substation, 
Aberdeen.  Chief  Electrical  and  Mechanical 
Engineer,  16  Rothesay  Terr,  Edinburgh  3. — 
Advertised  in  this  issue. 

No  date  stated— St  Faith's  and  Aylsham 
R.D.C.  Supply  of  columns,  lanterns,  lamps 
and  auxihary  equipment.  Council  Clerk, 
Tudor  Hall,  Rose  La,  Norwich. 

. . .  and  Overseas 

Details  of  items  marlced  ^  may  l>e  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  W,CA,  quoting 

reference, 

18  Oet— Burma.  Batteries  (four  items)  up 
to  12  V  100  A  in  quantities  up  to  1,500. 
7/-029  and  7/-036  single-core  weatherproof 
cable.  Two  30  h.p.  motors  and  two  starters 
for  20  h.p.  motors.  Director-General,  Union 
of  Burma  Purchase  Board,  St.  John's  Rd, 
Rangoon.  B.o.T.  (ESB/26078/9  and  80/60).^ 

20  Oet — Jordan.  Cables,  boxes,  cleats,  bitu- 
minous compound  and  soldering  compound. 
Jordan  Phosphate  Mines  Co.  S.A.,  P.O.  Box 
30,  Amman.  B.o.T.  (ESB/26027/60/DLtO.^ 

21  Oet— New  Zealand.  5,720  vd  pilot  cable, 
joint  boxes,  jointing  compound  and  material. 
9,240  yd  of  0-3  0-35  so  m.  22  kV  "H"  type 
cable.  Chairman,  Auckland  Electric  Power 
Board,  Queen  St,  Auckland,  C.l.  B.o.T. 
(ESB/24671  and  2/60).* 

23  Oct.— Kuwait  2,000  window  type  air- 
conditioning  units.  Department  of  Elec- 
tricity. Kuwait.  B.o.T.  (ESB/24181/60).» 


CONTRACTS  PLACED 


[port  B.C.  North  Allington  Group  "B" 
lighting  installation,  A.E.L  Lamp  and 
ng  Co.  Ltd.,  £2,236.  Recommended. 

dMstcr  B.C.  Installation  of  28  Group 
columns  and  removal  of  redundant 
nent  along  Weymouth  Ave  and  Trinity 
54,  Abacus  Municipal  Ltd. 


C.C  Electrical  work  in  schools: 
Lambton  County  School,  R.  Robson, 
;  Egglescliffe  new  modem  school,  Cox- 
rs  Ltd.,  £6.384 :  Neville's  Cross  Train- 
allege  and  Easington  Technical  College, 
of  England  Engineering  and  Electrical 
£9,316  and  £17,648.  respectively; 
;path  Nursery  School,  Bishop  Auck- 
Sarrington  C.E.  School  and  Spenny- 
new  dental  clinic,  James  Paterson  and 
£421,  £957  and  £440,  respectively; 
»  Uene  Hse  Modem  School,  T. 
slson  (Electrical)  Ltd^  £7,914:  Wash- 
Grammar  Technical  School,  Devereux 
ie  and  Co.  Ltd.,  £420.  Recommended. 

don  CC  Electrical  installation  im- 
nent  and  renewal  at  Harwood  County 
ry  Sdiool,  L.   Power  and  Son  Ltd., 

2s. 

ihmnberland  CC  Electrical  installa- 
I  Whitley  Bay  Fire  Station  £30,000  ex- 
1,  Robson  and  Coleman  Ltd. 

ley  U.D.C  Supply,  erection  and  wiring 
)up  "A"  columns  along  B6347,  Belper 
[idland  Lighting  and  Bldg  Ltd.,  £1,129. 
imended. 

Auunpioa  B.C  Electrical  installation 
il  at  Soringhill  R.C.  School,  G. 
ti,  £955.  Recommended. 

Hi  Siiields  T.C  Rewiring  of  St.  Bede*s 
Primary  School,  A.  J.  Wares  Ltd., 
;  electrical  work  in  further  instal- 
>f  South  Shields  Marine  and  Technical 
e,  C.  Ramsay  and  Son.  £29,310. 
imended. 


Stockton-on-Tees  T.C  Electrical  installa- 
tion in  new  Fairfield  Infants*  School,  Cox- 
Walkers  Ltd.,  £1,866.  Recommended. 

Waltiianiitow  B.C.  Electrical  installation 
in  16-18  Prospect  Hill,  Woodford  Electrical 
Co.,  £1,625.  Recommended. 

Wlthcrnaca  U.D.C.  Supplv  and  erection  of 
65  60  W  sodium  lamps/lanteras/gear  on 
15  ft  concrete  columns.  A.E.L  Lamp  and 
Lighting  Co.  Ltd.,  £1.504. 


24  Oet— India.  Ten  items,  transformers, 
switches,  lightning  arresters  and  fuses  for 
33  kV  substations.  Chief  Engineer..  Elec- 
tricity, Mysore  State  E.B.,  Post  Bag  15, 
Bangalore  1.  B.O.T.  (ESB/2601 1/60).* 

26  Oct— TiiaBand.  Three  1  MW  generating 
sets.  Thailand  Tobacco  Monopoly,  184 
Sukumvit  Rd,  South  Nana  La.  Bangkok. 
B.o.T.  (ESB/24685/60).* 

27  Oct— America.  Two  autotransformers 
and  one  3-ph  69  kV  shunt  capacitor.  Dept. 
of  Interior,  Bureau  of  Reclamation,  Bldg 
53,  Denver  Federal  Center,  Denver  25, 
Colorado.  B.o.T.  (ESB/25981  and  2/60).* 

M  Oct— New  Zealand.  Four  items,  resistors 
from  680  to  10,000  ohms  fixed  and  adjust- 
able in  quantities  of  50  and  100.  Director- 
General  (Stores  Division),  G.P.O.,  Welling- 
ton. B.O.T.  (ESB/24675/60).* 

1  Nov.— New  74!aiand,  Six  moving-coil  45- 
55  V  d.c.  9  in.  diameter  volt  meters. 
Director-General  (Stores  Division),  G.P.O., 
Wellington.  B.o.T.  (ESB/24676/60).» 

2  Nov.— India.  One  20  ton  o/h  travelling 
crane  with  6  ton  auxiliary  hoist.  Director- 
General  of  Supplies  and  E)isposals,  Shahjahan 
Rd,  New  Delhi.  B.o.T.  (ESB/26012/60).* 

7  Nov.— Australia.  132  kV  double  circuit 
salvanised  steel  tower  transmission  line  for 
Kuringai  substation  loop.  E.C.  of  N.S.W., 
Kelvin  Hse,  15  Castlereagh  St,  Sydney. 
B.O.T.  (ESB/24674/60).^ 

8  Nov.— Paldstan.  Three  66  kV  substations 
(excluding  power  transformers).  Miner  and 
Miner  International  Inc.,  P.O.  Box  748, 
Greeley,  Colorado,  U.SA.  B.o.T.  (ESB/ 
26156/60/DLF).* 

15  Nov.— Canada.  Three  150,000  h^.  tur- 
bines for  Grand  Rapids.  Mr  D.  M. 
Stephens,  Chairman  and  General  Manager, 
Manitoba  H.E.B.,  P.O.  Box  815,  Winnipeg. 
B.O.T.  (ESB/13924/60).* 

15  Nov.  — India.  97.000  c.f.m.  induced 
draught  fan  for  use  with  three  B.  and  W. 
boilers.  Assistant  En^neer  (Generation), 
Rajastan  State  Electricity  Board,  Jaipur. 
B.o.T.  (ESB/26077/60).* 

16  Nov.— Australia.  Thirteen  22  kV  o.c.b*s. 
Secretary,  Victorian  Railways,  Spencer  St, 
Melbourne  C.l.  B.o.T.  (ESB/25932/60).^ 

17  Nov.— India.  155  tons  of  2i.  3i  and 
5  mil  cable  insulating  paper.  Details,  fee 
10s,  from  C.D.N.  Branch,  India  Store  Dept, 
Bromyard  Ave,  W3.  Reference  1221/60 
(CDN). 

15  Dec.— Malaya.  Two  10  MW  turbo- 
alternators  and  auxiliaries  for  C.E.B.  Johore 
Bahru  Power  Station.  Precis  (documents  fee 
£15),  from  Crown  Agents,  4  Millbank, 
S.W.I.  Reference  E.E.  1737/1. 


TRADE  NOTES 


Change  of  Addresses.  The  north-west 
area  offices  of  the  Electric  Construction  Co. 
Ltd.,  and  E.C.C.  (Moulded  Breakers)  Ltd., 
is  now  at  Bushbury  Hse,  435  Wilmslow  Rd, 
Wichington,  Manchester  20.  Telephone 
Didsbury  8761.  Area  Manager  of  Electric 
Construction  is  Mr  J.  H.  Charaley,  and 
North  of  England  sales  manager  of  E.C.C. 
(Moulded  Breakers)  is  Mr  J.  T.  Jolley. 

As  from  14  Oct.  the  Production,  Inspec- 
tion and  Test  Section  (Newcastle  Region) 
of  the  C.E.G.B.  will  move  to  31  Mosley  St, 
Newcastle  upon  Tyne.  The  telephone  number 
remains  20610. 

New  'Phone  No.  The  telephone  number 
of  Belling  and  Lee  Ltd.  has  been  changed 
to  Enfield  5393. 

E.W.F.  EUistons  (Wclwyn)  Ltd.,  17-21 
Brownfields,  Wclwyn  Garden  City,  have 
been  elected  members  of  the  Electrical 
Wholesalers  Federation. 

Agreements.  Bristol  Aerojet  Ltd.  and 
Permali  Ltd.  have  entered  into  an  agree- 
ment whereby  the  two  companies  will  col- 
laborate in  the  manufacture  and  sale  of 
tubular  stmctures  of  helically  wound  glass- 
fibre  rovings  bonded  with  synthetic  resin. 
Bristol  aerojet  are  io  manufacture,  and 
Permali  will  undertake  sales. 


An  agreement  has  recently  been  signed 
between  Smiths  Industrial  Division  and  the 
ABEM  Co.,  Stockholm,  each  company  hav- 
ing appointed  the  other  as  sole  distributor 
of  their  high  speed  pen  recording  and 
laboratory  equipment  in  specified  areas. 
Smiths  Industrial  Division  will  be  sole  dis- 
tributors of  ABEM  recording  equipment  in 
the  U.K.,  U.S.A.,  the  Commonwealth  and 
certain  territories  in  Europe,  whilst  ABEM 
Co.  will  be  sole  distributor  of  Kelvin 
Hughes  recording  equipment  in  Sweden, 
Norway,  Denmark  and  Finland. 

""^^V^^^^^^^VnHHIMHBHaHiB^HBn^^HHnnniHlHHHn^nBHB^^HHMn^^^^H^Bi^V 

TRADE  MAJRKS 

This    information    is    extracted    from    the 
Official    Journal     by     permission     of     the 

Controller. 

Hipac.  800,650.  Qass  9.  Capacitors  Ltd., 
204-224  Sobo  HiU,  Handsworth,  Birming- 
ham 19. 

Lucifer.  799,590.  Class  9.  Solenoid- 
operated  valves.  Lucifer  S.A.,  14  Route  de 
St.  Julien,  Carouge-Geneva,  Switzerland. 

Vedette  Compact.  805,293.  Class  7.  Wash- 
ing machines,  etc.  Societe  Surmelec,  74  me 
de  Surmelin,  Paris,  France. 
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BUSINESS  PROSPECTS 


Alnwick.  B.  H.  Brown  (EngineenngX  22 
Main  Rd,  Kenton,  Bank  Foot,  Newcastle, 
plan  agricultural  machinery  servicing  depot 
on  industrial  estate. 

Andover.  Wessex  Hospital  Board,  Romsey 
Rd,  Winchester,  plans  out-patients*  dept.  at 
Andover  War  Memorial  Hospital  at  £30,000. 

Ashton-onder-Lyiie.  George  Nixon  and 
Co.,  Good  Hope  Mills,  plan  Brook  St 
works  extensions. 

BeddlDgton  and  WaUlnstdn.  Vincent  Burr 
and  Ptnrs,  84  Gower  St,  W.C.I,  recom- 
mended architects  for  building  on  Grange 
Mansion  site  for  receptions. 

Belfast.  The  Northern  Bank,  Victoria  St, 
plan  £200,000  bank  building  in  High  St. 

Bdford.  Turley  and  Associates,  46  Jes- 
mond  Rd,  Newcastle,  architects  for  R.D.C.^s 
plan  for  council  offices,  Bumside  estate. 

BUIlngham-on-Tecg     U.D.C.     Elder     and 

Lester,  Midland  Bank  Chmbrs.,  Town  Sq, 

Billingham,  architects  for  £i  million  shop- 

,    ping  centre  scheme.— T.C.  Plan  1,293  houses 

on  four  sites  in  district.  Engineer. 

Blaekbom.  Park  Bros.,  Bankfield  Wks, 
plan  Gate  St  factory. 

Bradford  T.C.  Lightine  improvement  in 
overhauling  workshop,  Thornbury  Wks,  at 
£3,000.  —  £68,700  modernisation  of  454 
houses  Odsal  estate  plaimed  involving  pro- 
vision of  light  points  in  toilets  and  five 
power  points  in  each  house. 

Brighton.  Westminster  Construction  Co., 
36  Westminster  Palace  Gdns,  S.W.].  con- 
tractors for  Waterloo  PI  ofiLe  block  planned 
by  C.  and  G.  Finance  Corporation. 

Bristol.  R.  Beccrof t  and  Ptnrs,  1 1  Orchard 
St,  Bristol  1,  architects  for  General  Business 
Services  (Bristol)  Ltd.'s  new  offices. 

l^romsgrove.  Ministry  of  Works  (Archi- 
tects* Dept.,  John  Islip  St,  S.W.I)  plan  Stoke 
Heath  airfield  site  prison. 

Chatham.  Farms  and  Ptnrs,  24  Welbeck 
Way,  W.l,  plan  New  Rd  printing  works. 
-~B.C.  Tender:  25  flatlets,  Wayfield  Rd. 
Engineer  and  Surveyor. 

Chesterfield  T.C.  A61  trunk  road  lifrhting 
scheme  at  £6,476  planned.  Surveyor. — ^£5,459 
conversion  of  gas  street  lighting  to  elec- 
tricity. Engineer. 

Corby.  Old  people's  home  off  Gains- 
borough  Rd   plan   at  £45,000.   Architect. 

Coventry.  Norton  Hill  Estates  Ltd.  plan 
96  flats  in  three-storev  construction  at  Wals- 
grave. — ^J.  Poulton  (Ascot)  Ltd.,  plan  30 
Yewdalc  Cres  houses. 

Croydon.  S.E.E.B.,  10  Queen's  Gdns,  Hove, 
plan  Factory  La  workshops,  stores,  etc. — 
Standard  Printing  Co.,  Purley  Rd,  plan 
printing  works  extensions. — Warner  and  Son, 
Vulcan  Way,  New  Addington,  plan  factory 
extensions. — B.C.  Stage  3  of  improved  light- 
ing scheme  planned  for  29  streets  at  £17,000. 

Deal.  Sir  James  Miller  and  Ptnrs,  7  Suf- 
folk St,  S.W.I,  plan  scheme  for  300  flats, 
supermarket,  etc.,  on  site  of  Walmcr  PI. — 
Jackson  and  Jackson,  149  Sandgate  Rd, 
Folkestone,  architects  for  12  flats  Dover  Rd. 

Deben  (Snflfoik).  Melton  Grange  Property 
Co.  plan  development  of  18-acre  site  rear 
Melton  Grange  Hotel,  Pytchcs  Rd. 

Dewsbury.  Seven-storey  shop  and  office 
block  at  Wakefield  Rd  planned  by  M. 
Harrison  and  Co.,  Farnley,  Leeds. 

Doni^as  I.o.M.  Quiggin  and  Co.  plan 
rebuilding  of  sawmill,  etc.,  at  Lake  Rd. 

Durham.  K.  Dancer,  14  Haeley  Rd, 
Stourbridee,  Worcs,  architect  for  Richmond 
Sausage  Co.*s  planned  additions  to  Giles^ate 
Moor  Bakery.  —  C.C.  New  child  welfare 
centre  at  Winlaton  planned.  Architect.  C.C. 
Tender:  Hich  Coniscliffe  County  Junior 
and  Infant  School,  maternity  and  child  wel- 
fare centre  at  Newton  Aycliffe  and  altera- 
tions at  Frosterlcy  South  County  School. 
Architect. 

Eastbourne.  Trustees  of  the  Chatsworth 
Settlement  plan  new  home  for  aged. 

Edmonton,  N.  Stinehill  Furniture  Co. 
plan  factory  and  offices  at  Angel  Factory 
Colony 


Elstrec  P.C  £1,370  Barnet  La  lighting 
scheme  planned. 

Ennerdale.  John  Laing  and  Son,  Dalston 
Rd,  CarUsle,  contractors  for  113  houses  at 
Whitecroft,  Gosforth;  and  12  bungalows  at 
Egremont. 

Essax  CC.  Tender:  Colchester  Pettygate 
County  Infants'  School  at  £42,000.  Architect. 

Famboroogh.  Daniel  T.  Jackson  Ltd., 
Roebuck  Rd,  Hainault,  Essex,  plan  develop- 
ment of  Cove  Brook  land  for  up  to  1,5()0 
dwellings  and  shopping  centre,  etc. 

Gateshead  E.C.  Tender:  £170,000  exten- 
sion to  Technical  College,  Borough  Engineer. 

Glenrothes  (Fife).  Bechman  Instruments, 
Queensway  Industnal  Estate,  plan  £1(X),000 
addition  to  their  new  town  factory. 

Grimsby  ILD.C.  Class  A  lighting  planned 
along  Louth  Rd  and  Pywwipe  Rd.  Surveyor. 

Gufldford.  C.  Brewer  and  Sons,  Old 
Palace  Rd,  Croydon,  plan  buildings  on 
Woodbridge  Meadows  industrial  estate. 

Hasdnss.  Hallmark  Group,  26  Regency 
Sq,  Brighton  1,  plan  150  dwellings.  Old 
Roar  Farm. — Thorburn  Muirhead  and  Ptnrs, 
St.  Leonards-on-Sea,  plan  22-storey  block 
of  145  flats,  restaurant,  etc.,  on  site  of 
Grand  Hotel.  Architect:  Thomas  Sibthorpe, 
10  Manchester  Sq,  W.l. 

Havant  and  Waterloo  U.D.C.  Tender: 
12  flats  in  two  blocks  and  one  bungalow, 
Fairfield  Rd.  Engineer  and  Surveyor. 

HeAiel  Hempstead.  C.  Miskiq  and  Sons, 
Romelands,  St.  Albans,  Herts,  contractors 
for  £26,0(X)  foundry  extensions  for  Hemel 
Hempstead  Engineering  Co. 

Hyde  B.C.  Tender :  Lilly  St  housing  estate 
to  comprise  32  houses,  20  maisonnettes  a^d 
20  flats.  Surveyor. 

Leeds  T.C.  Tender:  86  bungalows  and 
10  houses  at  Cardigan  La,  Moorside,  Belle 
Isle  and  Gipton.  Architect,  Priestley  Hse, 
Quarry  Hill. 

London.  Llewellyn  Smith  and  Waters,  103 
Old  Brompton  Rd,  S.W.7,  architects  for 
£100,000  modernisation  of  offices  of  Inde 
Coope  and  Allsopp,  Cannon  Brewery,  Fins- 
bury,  E.C.I. — Dawneys  Ltd.  plan  first  stage 
of  three-storey  and  final  stage  of  ten-storey 
administrative  block,  York  Rd,  S.W. — Stock, 
Page  and  Stock,  3  Fanshaw  St,  N.l,  archi- 
tects, plan  new  warehouse  and  office  accom- 
modation in  Goodwood  Rd,  S.E.14. — ^Ellis, 
Clarke  and  Gallannaugh,  37  Soho  Sq,  W.l, 

Rlan  office  block  on  site  of  Hackney  Empire 
lusic  Hall  Mare  St,  E.— R.  Seifert  and 
Ptnrs,  28  Gt.  Ormond  St,  W.C.I,  architects 
for  £800,000  development  on  behalf  of 
Oldham  Estates  for  three  seven-storey 
blocks,  E.C. — L.  C.  Morton,  4  St.  George 
St,  W.l,  architects  for  three-storey  building 

Planned  for  1-4  Hatton  Gdn.  E.C.I.— FL 
itzroy  Robinson,  3  Gray's  Inn  Sq,  W.C.I, 
architects  for  33-storcy  building  on  Esso 
site  at  80-85  Albert  Embankment. — Devereux 
and  Da  vies,  3  Gower  St,  W.C.I,  architects 
for  Landfranc  Holdings*  Westminster  Bridge 
Rd  offices,  S.E.I.— H.  Owen  Luder,  79 
Regency  St,  S.W.I,  architect  for  multi- 
storey block  shops  and  offices,  Catford  Rd, 
Lewisham,  S.E.— F.  J.  D.  Daley,  45  Black- 
friars  Rd,  S.E.I,  architect  for  multi-storey 
block  on  site  217-230  Blackfriars  Rd,  S.E.I. 

Manchester  T.C.  Tender:  Contract  352, 
42  dwellings.  Miles  Platting;  and  354,  229 
dwellings,  Collyhurst.  Director  of  Housing. 
— Home  for  a«»ed  nlanned  in  Goodier  St, 
Harpurhey,  at  £66,964. 

Meltham  U.D.C.  Lighting  scheme  planned 
at  £2,057. 

Middlesbrooffh.  J.  T.  Bell  and  Sons  plan 
development  of  site  of  Old  Merchant  Navy 
Club,  Borough  Rd :  eight-storey  building 
containing   conference   suites,   offices,   etc. 

Newbnry.  Gunton  and  Gunton,  Empire 
Hse,  St.  Manins-le-Grand,  E.C.I,  architects 
for  West  St  office  block  for  Rishton 
Management  Ltd. 

Newcastle.  Corporation  plans  £4  million 
terminal  buildines  extensions  at  Woostington 
Airport.  Engineer. — Also  £U  million  Scots- 
wood  Rd  abattoir. 


New  Samm  T.C.  Tender:  Ten  houses, 
four  flats,  Stratford  Rd,  Salisbury.  Ensinecr. 

Northumberland.  C.C.  plan  wdfare  homes 
at  Berwick  and  Ashington  at  £146,500  and 
Merley  Court,  Morpeth,  £51,000,  Architect, 
Newcastle. 

Oxford.  Architects'  Dept.,  Ministry  of 
Works.  Abell  Hse,  John  IsUp  St,  S.W.1, 
prepared  plans  for  £190,000  radio  station 
planned  at  Leafield. 

Peterborongh     T.C      Electrical     heating 

Slanned  for  roadway  surface  at  junction  of 
iridge  St  and  Embankment  Rd.  EngiDcer. 
Pontgiiiridd.     Pontypridd     and    Rhoodda 
Hospital      Management     Committee     plan 
£600»000  scheme  for  redevelopnient  oi  Graig 
Hospital. 

Redcar  T.C  £100,000  scheme  for  Zedand 
Park  ballroom  planned.  Engineer. 

Rothcriuun.  Pearl  Assurance  Co.,  Hi^ 
Holbom,  W.C.I,  plan  oflke  block  on  Stup 
HiU. 

St  Albans  T.C  Tender :  48  houses,  Jersey 
Farm  estate.  Engineer  and  Surveyor. 

Scontfaorpe  B.C.  Tender:  14-storey  blod 
<rf  79  flats,  Westcliffe  estate.  Cleit. 

Sedgel^.  Bighton  and  Sons,  25  Oakham 
Fields,  Dudley,  Worcs,  plan  engineering 
factory  on  Dormston  trading  estate. 

Sheffield.  Regional  Hospital  Board,  Ful- 
wood  Hse,  Old  Fulwood  Rd,  plans  hospitak 
at  Ashgate,  Chesterfield  and  at  Oakwood 
Hall,  Rotherham. 

Sonthall.  Tooley  and  Foster,  Midland 
Bank  Chmbrs,  Buckhurst  Hill,  Essex,  archi- 
tects for  £130,000  extensions  to  St.  Bernard's 
Hospital. 

Sonthcnd-on-Sea.  Derek  Silverton,  79 
High  St,  Southend,  architect  for  seven-storev 
block  of  130  flats,  Priory  Cres,  Prittlewdl. 
—Talbot  and  White,  34  Clarence  St.  sur- 
veyors, for  15-storey  block  of  95  flats  on 
site  of  Imperial  Hotel,  Westcliffe. 

South  Shields.  Newcastle  Hospital  Board 
tender:  two-storex  corridor  to  link  two 
wards  at  South  Shields  General  Hospital 
George  H.  Gray  and  Ptnrs.,  52  Camden  St, 
North   Shields. 

S.  Wales.  £10  million  chemical  plant 
planned  by  British  Hydrocarbon  Chemicals 
Ltd.  on  site  near  Llandarcy. 

Snnderland  B.C.  Tender:  Major  exten- 
sions to  training  college ;  four-storey  hostel 
block ;  two-storey  teaching  block  and  one- 
.storey  communal  block  and  alterations  to 
existing  premises.  Architect,  Granee  Hse, 
Stockton  Rd.  Tender:  204  dwellings  at 
Hylton  Red  Hse  estate.  Architect. 

Sutton  and  Cheam.  M.  J.  Gleeson,  Lon- 
don Rd,  Cheam,  plans  96  flats  at  Cheam  Rd. 

Thetford.  Corporation  plans  third  blocK. 
of  nine-unit  factories  on  industrial  estate. 

Tottfaigton.  Kirkkes  Ltd.  plan  factory- 
extensions. 

Trowbridge.   McCall  Bros.,  Upper  Mill^ 
Trowbridee,   plan  Cradle  Bridge  Mill  nc 
factory  building. 

Twickenham.  Richardson  and  Houfe, 
Queen  Anne  St,  W.l,  architects  for  science* 
block,    assembly    hall,    etc.,    at   St.    Mary 
College,  Strawberry  Hill. 

Tynemonth.  Fennell  and  Baddile:^,  Bridt 
End  Chmbrs,  Chester-le-Street,  architects  ^f^K 
factory  extensions  at  Pallion  for  Industrie* 
Estates  Corporation  of  England,  TeaS"*^ 
Valley,  Gateshead. 

Wallsend.  T.C.  plans  20  old  people;*^ 
houses  on  village  green  and  four  at  Lo*^ 
Willington  Farm  at  £32,000. 

Wem  U.D.C.  Tender:  Two  three-stor^V 
blocks  of  flnts  of  30  units,  18  hous^j 
Architects:  Bi^eins  and  Assoc.,  RichmoO*^ 
Hse,  123  Boughton,  Chester. 

Weston-snoer-Mare  T.C.  Tender:  T^*J 
factories  with  offices  at  Oldmixon  industi*^* 

estate. 

Whitlev  Bav.  R.  A.  Gofton  and  SoJ»^ 
Front  St,  Monkseaton,  contractors  ^^ 
Stephens  Manufacturers*  factory  extension*  ! 

Wigston  U.D.C.  Conversion  of  ?as  str^^ 
lamps  to  electricity  at  £14.000  planned. 

York.  Leeds  Hospital  Board,  Harro^^^ 
plans  500-bed  hospital  at  Bootham. 
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GAZETTE  ANNOUNCEMENTS 


BANKRUPTCY  ACTS 

ing  Orders 

I.  S.  L.  R.  Suckling,  plumbing 


ectrical  contractor,  carrying  on  busi- 
s  Aquatherma,  at  2  Cheimsley  Grove, 
ro6s,  Birmingham  33.  Receiving  order 
30  Sept. 

gh.  R.  G.  Daniels,  electrical  retailer, 
IS  on  business  as  Hayden  Television, 
53  Oxford  Rd,  Windsor.  Receiving 
iated  4  Oct. 

Aeetings  and  Public  Examinations 

liciid.  Cirex  Appliances,  electrical  dis- 
rrs,  of  3  Westminster  BIdgs,  733 
o  Rd,  Westcliff-on-Sea.  First  meeting : 
on,  13  Oct.,  at  58-61  York  Terr, 
L's  Pk,  N.W.I ;  and  public  examina- 
11  a.m^  22  Nov.,  at  102  London  Rd, 
;nd-on-Sea. 

Dccstcr.  A.  C.  J.  Franklin,  electrical 
er,  of  142  Southgate  St,  Gloucester, 
neeting:  10.30  a.m.,  13  Oct.,  at  Official 
-er's  Office,  26  Baldwin  St,  Bristol; 
ublic  examination:  11  a.m.,  14  Nov., 
re  Hall»  Gloucester. 

■staple.  G.  H.  Cornwell,  electrical  re- 
carrying  on  business  at  21  Rock- 
.  Pitt  La,  Bideford.  Public  examina- 
2.15  p.m.,  6  Dec.,  at  The  Guildhall, 
aple. 


Intended  Dividend 

Bradford.  M.  R.  Dixon,  plumber  and 
electrical  contractor,  formerly  carrying  on 
business  at  792  Leeds  Rd,  Bradford.  Last 
day  for  receiving  proofs  for  intended  divi- 
dend: 18  Oct.,  to  trustee:  G.  E.  Rushton, 
36  North  Parade,  Bradford  1. 

COMPANIES  ACTS 

J.  A.  PhiUips  (Electrical)  Ltd.  Meeting  oi 
creditors  to  be  held  at  W.  H.  Cork,  Gulley 
and  Co.,  19  Eastcheap,  E.C.3,  on  26  Oct., 
at  12  noon. 

Croydon    Electrical    Co.   Ltd.    Mr   J.    J. 

Wrench,  17  Bedford  Row.  W.C.I,  and  Mr 
G.  A.  Wale,   Walter  Hse,  418-422  Strand, 


W.C.2,  appointed  liquidators  on  26  Sept, 
for  the  purpose  of  winding-up. 

Elcctroscrvice  (R.  W.  Taylor)  Ltd.  Petition' 
for  winding-up  to  be  heard  before  the 
Royal  Courts  of  Justice,  Strand,  W.C.2,  on 
17  Oct.  Persons  intending  to  appear  to 
notify  Thornton  Lynne  and  Lawson,  56 
Portland  PI.  W.l,  by  1  p.m..  15  Oct. 

Advance   Domestic   Appliances   Ltd.    Mr 

A.  Strudwick,  75  Agincourt  Rd,  N.W.3, 
appointed  liquidator  at  extraordinary  general 
meeting  on  21  Sept.  for  the  purpose  of 
voluntarily  winding-up. 

Bllckvac  Eng.  Ltd.  Meetings  of  members 
and  creditors  to  be  held  at  28  West  Sunni- 
side,  Sunderland^  on  1  Nov.,  at  2  and 
2.30  p.m.,  respectively. 


MEETINGS  TO  NOTE 


N.   Pilling,   electrical   contractor, 
ig  on  business  at  48  Burv  Rd,  Rad- 
Public  examination:    10.30  a.m.,    14 
at  Court  Hse,  Mawdsley  St,  Bolton. 

by.  K.  King,  electrical  contractor  and 
r,  carrying  on  business  at  71  Mansfield 
ilfreton.  Public  examination:  10  a.m., 
v.,  at  Court  Hse.  20  St.  Peter's  Church 
Derby. 

Ford.  A.  Owen  and  L.  G.  A.  Shaw, 
cal  contractors,  formerly  carrying  on 
ss  as  Owen  and  Shaw,  at  Corner 
Cross  Rds,  Hixon.  First  meeting: 
1.,  18  Oct..  at  Official  Receiver's  Office, 
•nsdale  St,  Stoke-on-Trent ;  and  public 
nation:  2  p.m.,  2  Dec,  at  The  Guild- 
Stafford. 

\e  of  Trustee 

IverhamptoD.  L.  Stanyer,  electrical 
goods  dealer,  etc.,  carrying  on  busi- 
at  552  Dudley  Rd,  Wolverhampton. 
:e:  R.  F.  Bendall,  126  Colmore  Row, 
ogham,  released  as  from  5  Aug. 


THURSDAY,  13  OCT. 

LE.E.  (Utilisation  Section).  Chairman's  address. 
"Developments  in  Electrical  Plant  for  Industry,*' 
J.  M.  Ferguson.  Savoy  PI.  W.C.2.  5.30  p.m. 

I.E.E.  (Southern).  "The  Measarement  of 
Time."  L.  Essen.  S.  Dorset  Technical  College, 
Weymouth.  6.30  p.m. 

I.E.E.  (West  Wales).  Chairman's  address.  J. 
Nelsey.  Conference  Room.  S.  Wales  Electricity 
Board.  Kingsway,  Swansea.  6  p.m. 

I.E.E.  (Southern  Graduates  and  Students). 
Chairman's  address.  "A  Review  of  Modem  (im- 
puting Elements."  R.  E.  Hayes.  The  University, 
Southampton.  6.30  p.m. 

Institution  of  Proi>uctton  Engineers  (S. 
Western).  "Introduction  to  Milwaukee-Matic." 
A.  Tack.  Technical  College,  Brunswick  Rd. 
Gloucester.  7.30  p.m. 

Council  for  Preservation  of  Rural  England. 
National  Conference  for  Preservation  of  the 
Countryside  at  Weymouth  until  IS  Oct. 

First  Electrical  Engineers'  ExHismoN 
Dinner.  Grosvenor  Hse.  London. 

A.S.E.E.  (Bradford  and  District).  "Further 
Discussion  on  the  I.E.E.  Regulations."  J.  L. 
Browell  and  H.  F.  Smith.  Midland  Hotel. 
7.30  p.m. 

A.S.E.E.  (S.W.  London).  "Receni  Develop* 
menu  in  Luminescent  Light  Sources."  Thorn 
Hse,  Upper  St.  Martin's  La,  W.C.2.  8  p.m. 

Society  op  Instrument  Technology  (Tees- 
side).  The  Errors  of  Instnmicnu— Their  Study 
and  Imporunce."  H.  Kenney.  Cleveland  Scientific 
and  Technical  Institute,  Corporation  Rd.  Middles- 
brough. 7.30  p.m. 

Society  of  Instrument  Technology  tLiver- 
pool).  "Any  (Questions."  M.A.N.W.E.B.  Indus- 
trial Development  Centre.  7  p.m. 


NEW  COMPANIES 


':ted  from  the  Register  issued  by  Jordan 
Sons  Ltd,,    116  Chancery  La.   W.C.2. 

mU  Jackson  Ltd»  "Linden,**  Shorter 
Shenfield,  Essex.  To  carry  on  business 
metricians,  dealers  in  electrical  appara- 
ttc.  Nom.  cap.:  £100.  Dirs.:  John  R. 
d  and  James  S.  Jackson. 

tidi    Insulated    Cables    Ltd.,    Norfolk 

Norfolk   St,  W.C.2.  Nom.   cap.:    £2. 

James    P.    Hourston    and    Jesse    J. 

f. 

Q^h  Brnffaers  (Wyhe)  Ltd.,  46  Town- 
)Vyke,  Bradford.  Electrical,  radio  and 
aon  dealers,  etc.  Nom.  can.:  £3,000. 
Walter  P.  Clough,  Mrs  Gwendoline 
"  and  Arthur  V.  Clough. 

aboroe  Electric  Co.  Ltd.,  94  Smith- 
Rd,  Livcpool.  Nom.  cap.:  £600. 
,  George  Easthooe,  Walter  A.  Glass 
'«Orge  H.  Hamblett. 
ktan  Ltd.,  2f>  RayleiRh  Rd,  Thunders- 
-ssex.  Electrical  engineers  and  con- 
's, etc.  Nom.  cap.:  £1,000.  Dirs.: 
W.   Standing  and   Walter   Standing. 

«ral   Elertrodvnamlcs  Co.  (of  Texas) 

>  Gate  St,  W.C.2.  Manufacturers  of 
'c^l*"*^  in  electrical  goods,  etc.  Nom. 
£100  Dirs.:  to  be  appointed  by  sub- 
'^.  Subs.:  Hetty  Lyons  and  Geoffrey 
acs. 
«i  H.   Hayter   Ltd.,   3    Chepstow    St, 


Manchester  1.  Dealers  in  electrical  goods, 
etc.  Nom.  cap.:  £100.  Dirs.:  Alan  H. 
Hayter,  Cecilia  G.  Hayter  and  Herbert  W. 
Hayter. 

S.  A.  Moss  Ltd.,  67  Long  St,  Atherstone, 
Warwicks.  Manufacturers  of  and  dealers  in 
radio,  electrical  and  mechanical  apparatus, 
etc.  Nom.  cap.:  £1«000.  Permanent  dirs.: 
Samuel  A.  Moss  and  Velma  I.  Moss. 

Northern  Electrical  Connections  Ltd.,  31 

Booth  St,  Ashton  under  Lyne,  Lanes. 
Manufacturers  of  and  dealers  in  electrical 
connections  for  the  engineering  industry, 
etc.  Nom.  cap.:  £100  in  £1  shares.  Dirs.: 
Frank  Newton,  Henry  V.  Hird  and  Charles 
S.  Douglas. 

Smith's  Electric  (Enfield)  Ltd^  134  Chase 
Side,  Enfield,  Middx.  Nom.  cap.:  £2.000. 
Dirs. :  Laurence  Smith  and  George  Smith. 

Streeter  and  Sparks  Ltd.,  Fern  Cottage, 
Sandy  La,  West  Hoathly,  Sussex.  Electrical 
engineers,  etc.  Nom.  cap.:  £100.  Dirs.: 
Jesse  J.  Streeter,  Oaude  A.  Sparks  and 
Ronald  J.  Streeter. 

United  Power  Co.  Ltd.  To  design,  develop, 
assemble,  construct,  manufacture  and  supply 
nuclear  re^'-to-s  a^'d  components,  etc.  Nom. 
cap.:  £100,000.  Dirs.:  not  named.  Subs.: 
Russell  F.  Svder,  Magnet  Hse,  Kingsway, 
W.C.2:  and  Walter  L.  Adams,  28  Theobalds 
Rd,  W.C.I. 


Society  of  Insthument  Technology  (Control 
Section).  "Transistor  Switches  in  Monitor  and 
Control  Systems,"  W.  A.  Ross.  Manson  Hse, 
26  Portland  PI,  W.l.  7  p.m. 

I.E.S.  (Manchester).  "Lighting  Journey  Down 
the  Rhine."  E.  J.  Smith.  Demonstration  Theatre 
of  N.W.E.B.,Town  Hall  Extension,  Manchester  2. 
6  p.m. 

FRIDAY,  14  OCT. 

I.E.E.  (N.  Staffs).  Joint  annual  dance.  Crown 
Hotel.  Stone.  8.30  p.m. 

E.P.E.A.  (Meter  Engineers'  Technical  Group). 
"The  Post-War  Organisation  of  the  Electrici» 
Supply  Industry.'*  A.  M.  F.  Palmer.  Caxton  Hall, 
S.W.I.  6.30  p.m. 

Society  of  Instrument  Technology  (Midlands). 
"Fundamentals  of  Temperature  Measurement." 
E.  B.  Jones.  Lecture  Theatre  of  the  Byng 
Kendrick  Suite  at  the  Gosta  Green  College  of 
Technology,    Aston   St.   Birmingham.   7   p.m. 

Junior  Instttution  of  Engineeers.  "Nuclear 
Fuels."  Robin  F.  W.  Guard.  Pepys  Hse.  14 
Rochester  Row,  S.W.I.  7  p.m. 

SATURDAY,  15  OCT. 

A.S.E.E.  (Liverpool  and  District).  Dinner/ 
dance.  Mecca  Restaurant,  Exchange  St  East. 

MONDAY,  17  OCT. 

I.E.E.  (Meraej^  and  N.  Wales).  "Short-circuit 
Ratings  for  Mains  Cables."  G.  S.  Buckingham 
and  A  Basis  for  Short-circuit  Ratings  for  Paper- 
insulated  Cables  up  to  11  kV,"  L.  Gosland  and 
R.   G.  Parr.  Town  Hall.  Chester.   6.30  p.m. 

I.E.E.  (N.E.  Measurement  and  Electronics 
Group).  Chairman's  address,  E.  D.  Taylor. 
Rutherford  College  of  Technology.  Newcastle. 
6.15  p.m. 

I.E.E.  (Scottish  Electronics  and  Measurement 
Group).  Chairman's  address.  J.  Stewart.  Insti- 
tution of  Engineers  and  Shipboildert.  39  Elmbank 
Cres,  Glasgow.  6  p.m. 

I.E.E.  (N.  Staffs).  "The  Shielding  of  o/h  Lines 
Against  Lightning,"  J.  H.  Gridley.  (>}unty  Tech- 
nical College.  Suftord.  6.30  p.m. 

I.E.E.  (W.  Supply  Group).  Chairman's  address. 
Demonstration  Theatre.  Electricity  Hse,  Colston 
Ave.  Bristol  1.  6  p.m. 

I.E.E.  (London  Graduates  and  Studenu). 
Chairman's  address.  Un^t  Cinema.  3  (Tels)  Tmg 
Bn.  R  E.M.E.,  Arborfield.  Berks.  7  p.m. 

I.E.L.  (Reading).  "The  Development  of  m.c.b*s 
for  Circuit  and  Earth  Leakage  Protection."  J.  A. 
Robbins.  George  Hotel,  King  St.  Reading. 
7.15  p.m. 

Birmingham  Electric  Club.  "Electric  Trac- 
tion," J.  A.  Broughall.  Grand  Hotel.  6.1S  p.m. 

A.S.E.E.  (Bristol  and  West).  "The  Story  of 
the  Time  Clock."  J.  Key.  Royal  York  Hotel. 
Bath.  8  p.m. 

TUESDAY,  18  OCT. 

I.E.E.  (N.  Midlands  Utilisation  Group).  "The 
Design  of  Electromagnetic  Pumps  for  Liquid 
McUh,"  D.  A.  Watts.  Leeds  and  County  Con- 
servative Club,  South  Parade.  Leeds  1.  6.30  p.m. 

I.E.E.  (Measurement  and  Control  Group). 
"Development  of  the  Formulae  of  Electro- 
magnetism  »n  the  M.K.S.  System."  P.  V'gourcux. 
Eng'neers*  Club.  Manchester.  6.15  p.m. 

I.E.E.  (S.E.  Scotland).  Sub-centre  chairman's 
address.  I.  S.  Eraser.  Carlton  Hotel,  North 
Bridge,  Edinburgh.  7  p.m. 

Society  of  Relay  Engineers.  "Picture  (^ality 
Control  Equipment  for  Wired  Television  Net- 
works." B.  W.  Osboume.  21  Bloomsbury  St. 
W.C.I.  2.30  p.m. 
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Meetings  to  Note — continued 

Institution  of  Civil  Enoineeks.  *'Zambeii 
H.E.  Develaoment  at  Kariba:  First  Stage,"  Sir 
Duncan  Anderson.  T.  A.  L.  Paton  and  C.  L. 
Blackburn.  Gt.  George  St,  S.W.I.  5.30  p.in. 

A.S.E.E.  (Oxford  and  Districts).  "Indugtrial 
Electrical  Safety,"  F.  Galloway.  Employment 
Exchange.  8  p.m. 

WEDNESDAY,  19  OCT. 

I.E.E.  (SupDly  Section).  Chairman's  address. 
"The  Developmg  Engineer,"  J.  E.  L.  Robinson. 
Savoy  n,  W.C.2.  5.30  p.m. 

I.E.E.  (Sheffield).  Chairman's  address.  "Elec- 
trical Contracting  in  Commerce  and  Industry," 
E.  J.  Lilleker.  Grand  Hotel.  6.30  p.m. 

I.E.E.  (N.  Lanes).  "Some  Considerations  in 
the  Application  of  Power  Rectifiers  and  Con- 
verters,^ J.  P.  McBreen.  N.W.E.B.  Demonstra- 
tion Theatre,   Duke  St,  Barrow.  7.15  p.m. 

I.E.E.  (S.W.  Scotland).  Sub-centre  chairman 
inauguration  and  "A  Basis  for  Short-circuit 
Ratings  for'Paper-insuhkted  Cables  up  to  11  kV." 
L.  Crosland  and  R.  G.  Parr.  Ihstitution  of 
Engineers  and  Shipbuilders.  39  Elmbank  Cxes. 
Glasgow.  6  p.m. 

I.E.E.  (Southern).  "A  Survey  of  Street  Lighting 
and  its  Future,"  W.  R.  Stevens  and  H.  M. 
Ferguson.  Technical  College.  Brighton.  6.30  pjn. 


I.E.E.  (Southern).  "Thermistors— Their  Theory, 
Manufacture  and  AppUcation."  R.  W.  A.  Scarr 
and  R.  A. .  Selterington.  Christcfanrch  6.30  p.m. 

I.E.E.  (S.  Western).  Chairman's  address,  F.  C. 
Isaac.  Plymouth  "B"  Generating  Sution. 
Plymouth.  3  p jn. 

I.E.E.  (Rugby  Graduates  and  Studenu).  'Tran- 
sistor Amplifiers."  M.  W.  Dobson.  Rugby 
College  of  Engineering  Tedmology.  6.30  p.m. 

British  Institution  of  Radio  Engineers  (S. 
Wales).  "The  Use  of  Transistors  in  Pulse  Cir- 
cuitry." A.  R.  Owens.  Welsh  College  of  Advanced 
Technology,  Cardiff.  6.30  p.m. 

Society  of  Instrument  Technolooy  (New- 
castle). "Noble  Meul  Thermocouples."  J.  A. 
Stevenson.  The  Conference  Room.  Roadway  Hse, 
Oxford  St.  7  p.m. 

Society  op  Instriaibnt  Technology  (Bristol). 
"Characteristics  of  Differential  Producers  for 
Flow  Measurement,"  H.  E.  Dall.  University  of 
Bristol.  Dept.  of  Physics.  The  Royal  Fort. 
7.30  p.m. 

A.S.E.E.  (Nottingham).  "Modem  Store  Light- 
ing," J.  R.  Just.  Nottingham  Mechanics'  Insti- 
tution, Trinity  Sq.  7.30  p.m. 

A.S.E.E.  (Wolverhampton  and  District).  "Break- 
down of  Electrical  Equipment — Some  Remedial 
and  Insurance  Aspects."  F.  E.  Noakes.  Chamber 
of  Commerce,  District  Bank  (^hmbrs,  Lichfield  St. 
7.45  p.m. 


STERLING  CABLE  COMPANY    LIMITED 

Severe  Competition  Successfuii/  Met 

Record  Current  Order  Book 

Mr.  James  S.  Clark  on  Need  for  Stable  Home  Market  Conditions 


THE  12th  annual  general  meeting  of 
Sterling  Cable  Company  Limited  was 
held  on  10  Oct.  in  London,  Mr  James  S. 
Clark  (chairman  and  managing  director) 
presiding. 
The  following  is  his  circulated  address: 

I  have  the  pleasure  to  submit  the 
Report  of  the  Directors  and  the  Accounts 
of  the  Company  for  the  year  ended 
31  March*  1960. 

The  Group  profit  before  tax  was 
£53,129  compared  with  £105,344  last 
year.  Income  tax  requires  £24»628.  The 
Group  profit,  after  tax,  is  £28,501,  out 
of  which  we  have  provided  for  Prefer- 
ence Share  Redemption  £5,577  and  for 
the  Preference  dividend,  less  tax,  £6,284. 
The  recommended  Ordinary  dividend  of 
6i%,  less  tax,  will  require  £16,124,  leav- 
ing £516  to  add  to  our  carry  forward, 
which  now  totals  £68,890. 

TRADING   CONDITIONS 

Last  ytSLT  I  told  you  of  the  severe 
competition  which  had  arisen  in  the 
industry.  This  competition  rapidly  intensi- 
fied, to  the  point  where  the  popular  types 
of  distribution  and  consumer  cables  were 
being  offered  at  substantially  b^low 
factory  cost. 

Steps  which  we  had  taken  months 
before  to  combat  this  situation  met  with 
considerable  success.  Increased  endeavour 
in  markets  not  so  badly  affected  enabled 
us  to  operate  on  an  economic  basis  and 
show  a  final  profit.  This  result  reflects 
the  greatest  credit  on  our  staff,  who 
cheeifully  and  energetically  worked  to 
overcome  the  frustrations  and  difficulties 
associated  with  the  rapid  changes  of  pro- 
gramme and  great  flexibility  which  were 
necessary  to  produce  a  reasonable  result 
in  trading  conditions  which  passed  from 
order  to  chaos  in  a  few  months. 

Enough  has  already  been  written  about 
this  undignified  period  in  the  industry's 
history.  I  earnestly  hope  and  believe  that 
the  lessons  learned  will  not  easily  be 
forgotten. 


THE   CURRENT  YEAR 

To  turn  to  the  present — our  order 
book  is  larger  than  ever  before  and  is 
balanced  over  an  exceptionally  wide 
range  of  cables  for  Export  and  Home 
markets.  Prices,  although  not  yet  entirely 
adequate,  are  becoming  more  stable  and 
there  is  every  reason  to  believe  that  this 
year  will. show  a  return  to  the  fair  profit 
margins  hitherto  enjoyed.  The  whole 
experience  of  the  past  year  will  even- 
tually prove  that  the  pnces  charged  by 
yoiu-  Company  have  at  all  times  been 
modest  and  reasonable. 

Once  again  it  is  a  privilege  to  thank 
a  wide  range  of  customers  for  the  splen- 
did support  they  have  given  us  during 
this  most  difficult  year,  iheir  continued 
confidence  gives  us  all  great  encourage- 
ment. 

HOME  AND  EXPORT  MARKETS 

May  I  remind  you  of  another  aspect  of 
unstable  Home  market  conditions?  As 
you  know,  we  have  at  all  times  worked 
extremely  hard  and  effectively  in  the 
Export  market.  Competition  from  Euro- 

?ean  manufacturers  continues  to  increase, 
his  is  not  surprising.  Their  efforts  are 
backed  by  a  well-organised  and  profitable 
Home  market.  This  enables  them  to 
devote  practically  all  their  attention  to 
overseas  sales  promotion. 

Unfortunately  the  exact  opposite 
obtains  in  this  country.  Manufacturers 
are  exhorted  to  devote  the  major  portion 
of  their  attention  to  export  fields  but, 
at  the  same  time,  are  faced  by  legisla- 
tion which  jeopardises  and,  in  fact,  tem- 
porarily destroys  stability  at  home.  The 
kaleidoscopic  pattern  emerging  requires 
day  to  day  concentration,  and  overseas 
effort  and  planning  cannot  receive  its  due 
priority. 

I  am  convinced  that  a  steady  Home 
market  is  the  essential  prerequisite  of  an 
enterprising  export  policy.  I  hope  the 
necessary  stability  may  now,  to  some 
extent,  be  returning. 

The  report  and  accounts  were  adopted. 


THURSDAY,  20  OCT. 

I.E.E.  (N.  MitUands).  *'Tbe  Smelly 
Problems,"     H.     Anderson;     "Tbe 
Problems/'  C.  H.   Nichoboo;    and  ' 
Problems,"   A.   Minty.   Lecture  ThH 
Offices,  Ferensway,  Hull.  6.30  pjn. 

Chelmsford  Enoinebrino  Societt. 
tion  to  Uie  Age  of  Nuclear  Powe 
Busbridge.  Social  Hall,  Cromptoo  Pmx 
p.m. 

Institution  of  Production    Engd 
land).     "Process    Planning     and     Mi 
Control  Systems,"  A.  Tack  and  J.  B 
tion  of  Engineers  and  Shipbuildera, 
Cres,   Glasgow.  7.30  p.m. 

iNSTITUnON        OP         PRODUcncm 
(Southern).     "Equipment     Peripheral 
Computers,"    E.    J.    Petberick.     P0I2 
Southampton.    7.15   p.m. 

I.E.E.  (Cambridge  Electronics  an 
ment  Group).  "Frequency  Variation! 
Oscillators  and  the  Earth's  Rotation 
the  N.P.L.  Caesium  Sundard."  L.  Es: 
Parry  and  J.  McA.  Steele.  Cavendish 
8  p.m. 

SOCICTY    OP   iNSTRiniEKT    TbCHNOLOC 

lands).  '*Instrumenution  at  the  Briti 
Research  Department.  Derby,"  J.  H. 
and  A.  Kettiety.  University,  leioe!<tei 


FRU)AY,  21  OCT. 

I.E.E.  (Southern).  "The  AppUcadof 
tion  in  Industry,"  M.  C.  Crrvwley-Mi 
Showrooms,  hfewport,  I.W.  6.30  pan 

I.E.E.  (W.  Wales).  Annual  dinner/d 
land  Bay  Hotel,  Swansea.    7.30  p.m. 

BiRMiNOHAM  Electric  Club.  Ann 
Grand  Hotel. 

Junior  Institution  op  Emqineci 
Management  in  Small  Plants,"  L. 
Rochester  Row,  S.W.I.  7  pjn. 

A.S.E.E.  (Aldershot  and  Distiicti 
dance.  Victoria  Hotel. 

A.S.E.E.  fUverpool  and  District) 
Power  and  Pro|nxudon,"  R.  V.  Moc 
Theatre.  Chadwick  Physics  Laborator] 
University.  7.30  p.m. 

A.S.E.E.  (Stoke  and  Crewe).  "Si 
Their  Applications  in  the  Electrical 
J.  H.  Davis.  Grand  Hotel,  Hanley.  7 


MONDAY,  24  OCT. 

I.E.E.     (E.     Anglian).    "Electrical 
Practice,*'   E.   J.   Sutton.   Electric    His 
6.30  p.m. 

I.E.E.  (N.  Eastern).  "Safety  in  the  U 
Elearidty,"  S.  J.  Emerson.  Neville 
gate  Rd,  Newcastle.  6.1S  p.m. 

I.E.E.  (N.  Western).  Discussion.  "2 
Students  for  Appropriate  Courses.*'  B 
nical   College.    6.15    p.m. 

I.E.E.  (S.  Midlands  Electronics  an 
ment  Group).  "Automatic  Control  o 
for  Assembling  Bicycle  Parts,"  A.  ^ 
way  and  R.  L.  Dressier.  James  Wat 
Institute,  Birmingham.  6  p.m. 

I.E.E.     (W.     Utilisation     CSroap). 
address,    "Developments  in   Electrica] 
Industry."  J.  M.  Ferguson.  S.  Wales 
Engineers,  Park  PI,  Oirdiff.  6  pjn. 

I.E.E.  (SheflSeld).  Chairman's  Rddi 
trical  Contracting  in  Commerce  and 
E.  J.  Lilleker.  Angel  Hotel,  Brigg.  7 

I.E.E.  (N.W.  Graduates  and  Stndei 
and  D.C.  Variable  Speed  Drives,  E. 
trical   Engineering   Department,   Mane 
versity.  7  p.m. 

I.E.E.     (London     Graduates     and 
Chairman's    address.     "Southern    Rei 
Coast      Electrification      Scheme — Pow 
Apparatus."    Savoy    PI,    W.C.2.   6.30 


TUESDAY,  25  OCT. 

I.E.E.  (Measurement  and  Contrc 
"Rapid  Methods  for  Ascertaining  V 
Activity  of  a  Weak  Radioactive  Samj 
a  Predetermined  Level,"  E.  H.  Cooke- 
and  R.  C.  M.  Barnes.  Savoy  PI,  W.C. 

I.E.E.  (N.  Eastern).  "Safety  in  the 
of  Electricity,"  S.  J.  Emerson.  CarUal 
College.   7  p.m. 

I.E.E.   (N.W.   Supply  Group).   "Pie 

sion  of  Turbo-alternators,"  J.  R.  HiL 
W.  J.  Joyce  and  D.  H.  Tompwtt.  Engij 
Manchester.  6.15  p.m. 

I.E.E.  (S.  Midlands  Graduates  and 
"Stereophonic  Sound,"  K.  N.  Ha« 
Herbert   Hall,  Coventry.   7  p.m, 

I.E.E.  (N.  Staffs  Graduates  and 
Senior  chnirman's  address,  G.  H.  Gl 
Hotel.   Stafford.   7.15  p.m. 
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g|^^  FUSE  LINKS 


have  ALL   the  advantages 


Acroflex  H.B.C.  Fuse-Links  were  first  produced  in  1923. 
They  are  backed  by  the  experience  of  37  years  of  progress. 
Technically  the  performance  of  Aero  flex  Fuse -Links 
transcends  the  requirements  of  the  appropriate  British 
Standard  Specifications. 

The  range  covers  all  requirements  for  fuse  units,  distribution 
boards  and  fuse  boxes,  fuse  switches  and  switch  fuses,  for 
both  industrial  and  flameproof  applications. 
When  blown,  they  arc  not  discarded  but  can  be  returned  to 
our  works  for  rewiring. 

They  are  made  in  sizes  which  are  interchangeable  with  all 
leading  makes. 

Their  high  breaking  capacity  ensures  that  the  severest  faults 
are  disconnected  noiselessly  and  instantaneously. 
The  energy  permitted  to  develop  in  a  faulty  circuit  is  a 
fraction  of  that  which  is  admitted  by  convendooal 
automatic  protection. 
Aeroflex  fuses  protect  electrical  circuits  against  overload!!^. 

THE  CHARACTERISTICS  OF  AEROFLEX  FUSE- 
LINKS  RENDER  IT  UNNECHSSAKV  TO  INSTAL 
GF.AR  MUCH  LARGER  THAN  THE  BATED  CUR- 
RENT REQUIRES.  OVEH-FUSING  IS  UNNECESSARY, 


^  and  now.  the  new  UNILAG  range  of  Fuse-Links 
advances  the  name  o/ AEROFLEX  :— 


in  30  amp  to  400  amp  sizes 

to  B.S.S8  Cat.  440  ACS 

appendix  J  dimensions 

reliable  no  n -explosive  indicators 

rewireability  by  our  prompt  factory  service 

class  P  characteristics  (fusing  factor  not 

exceeding  1.25) 

under  wirings  available  down  to  5  amp 


wdrm  Atrofltx 
agtyptFB3300 
Put  to  tht  fomt 
as  tht  illuiirat- 


Parmiter  Hope  &  Sugden  Ltd 


FLUVENT    ELECTRICAL    WORKS    •    LONGSIGHT 
lomlan:  34  Victoria  Sncct,  S.W.I.      Glasida:  5  Somerset  Place,  C3. 


MANCHESTER 

Birmingham:  39/41  Cans  Lane,  4> 
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Quickest  boiling 


'1 


ELEamCAL    APPLIANCES    &    GROUND    BASE    ALUMINIUM    HOLLOWARE 


Now  lilted  with  a  2,500  watt  clement,  the 
"SIREN"  Whistling  Kettle  boils  quickest  of 
all.  The  "SIREN"  is  but  one  of  the  many  tine 
appliances  in  the  Swan  Brand  range.  Slock 
and  sell  Swan  Brand  NOW,  for  the  quickest 
sales  of  all. 


Big  Space  ADVERTISING 
in  leading  womens  journals  is 
creating  increased  sales  for 
SWAN  BRAND. 
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nSH  WSUUITED  CAIXENDERSCMLES  LIMITED 
BLOOMSSKRJ*  STJtEET  LO.WON  WCi 


today's  stock  orders get  rwbwvs,  u-' 
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it  all 
there's  a 
PAXOLIN' 
base-board 


Mechanically  strong  and  with 
good  electrical  properties,  Paxolin 
helps  to  make  a  sound  job  of  this 
275  h. p.  auto-transformer  starter 
for  the  steering  gear  motors  of  the 

CANBERRA. 

^^Paxolin    synthetic    re^in    bonded 
laminates  consist  of  various  base  ma- 
terials— paper,  cotton  fabricasbesins, 
glass  and  nylon  bonded  with  resins  such 
3s  phenolic,  epoxide,  melamine,  silicone 
or  polyester.  They  are  manufactured  in 
a  tuide  range  of  grades  and  in  thefonn 
of  sheets,  tubes,  cylinders  and  moulded, 
punched  and  machined  parts. 


Ask  us  about  'PAXOLL.  -      — 


the  electrica. 
THE  MICANITE  &  i~ 

EMPIRE  WORKS,  WtL^., 
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stered  as  a  Newspaper  Volume  138  No.  16 
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imentafion    d'un    Systema    da    Cabia    Rafroidi 

i    I'Huila  585 

refroidissement  artificlel  des  cables  dans  la  but 
imenter  leur  randament  effecfif  peut  etre  effec+u6  par 
rculation  forc6e  d'huile  au  centre  du  conduit  d'un 
I  rempli  d'huile.  Au  cours  de  tels  essais,  de  I'huile 
ircui6e  dans  un  conduit  de   12  mm.  dans  le  cas  d'un 

ayant  484  mm^  puis  refroidie  dans  un  ^changeur 
laleur.   il  fut  aiors  d6montr^  qu'un  accroissement  de 

de  la  charge  du  courant  port6  avait  6t^ 
6  par  I'usage  d'un  tel  proc6d6,  compar6  i  la 
sde  normalle  de  refroidissement.  L6  ou  des  cables 
dis  artificieilement  sont  employes,  le  taux  du  court- 
t  peut  devenir  le  coefficient  limitatif  de  I'augmen- 
1   de  la   charge  du  courant. 

apfion   da  Transformataurt  591 

s  questions  d'actualit^s  quant  i  la  conception  de 
ormateurs  sont  en  ce  moment  mises  i  T^tude  par 
ies  gros  fabricants,  et  incluent,  entre  autres  le  bruit, 
)chniques  de  commutation  de  prise  en  charge,  le 
ortement  dans  des  conditions  de  surtension  et  ia 
»ure  application  qui  pourrait  etre  faite  des  appareils 
utateurs   digitaux   au   d^veloppement  de    la    concep- 

dnomiqua  dans  Tlndustria  608 

rgonomique,  science  comparativement  nouvelle. 
snt  I'ouvrier  et  son  milieu  ambient,  fut  tout 
iment  le  sujet  d'une  conference  de  trois  jours. 
ne  la  machine,  le  milieu  peut  etre  ^tabli  sur  un 
congu  d  I'avance;  il  n'en  est  pas  ainsi  pour  Ies 
ints  physiologiques  et  psychologiques  se  rapportant 
dtvidu.  L'Ergonomiste  s'efforce  d'6tudier  Ies  condi- 
humaines  et  de  Ies  interpreter  pour  le  benefice  des 
ieurs  et  des  architectes,  permettant  i  ceux-ci 
aller  un  outillage  et  de  order  une  ambiance  qui 
'  tels  que  la  fatigue.  I'ennui  ou  un  travail  inexact 
•  f>6duits,   donnant  place   h   un   rendement  supdrieur. 


eha  mif  olgakuhlten  Sfarkstromkabain  ...     585 

erhohte  Belastbarkeit  zu  erziejen,  lessen  sich  Kabein 
ch  Icunstlich  kiihlen,  dass  Oel  unter  Druck  durch 
zentrale  Bohrung  des  Kabels  hindurchgeleitet  wird. 
er  Versuchsanordnung  wurde  Oel  im  Kreislauf  durch 

12  mm-Kanal  in  einem  484  mm2-Kabe|  gepumpt  und 
nem  angeschlossenen  Warmaaustauschgefass  ab- 
it.  Es  stellte  sich  dabei  heraus,  dass  die  Belast- 
It    urn    7S%     gegenuber    dem     naturlich    gekuhiten 

erhoht  werden  konnte.  Bel  der  betriebsmassigen 
rung  der  kunstlichan  Kabelkiihlung  diirfte  aber  die 
:hlussleistung  die  erzielbare  Erhohung  der  Belast- 
t   p'aktisch    begrenzen. 

ormatorbau  ...         ...         ...         ...         ...     591 

gegenwartig    von    einer    der    grossten    Firmen    auf 

Gebiete       des      Transformatorbaus       untersuchten 

>me    umfassen    u.A.    Gerauschverminderung,    Stufen- 

hechnik,    Ueberspannungsverhalten    und    die    Anwen- 

von    Digitat-Rechengeraten    beim    Konstruieren    von 

ormatoren. 

omia  in  dar  Industrie      ...         ...         ...         ...     608 

Ergonomie,  eine  verhaltnismassig  neue  Wissen- 
.  befasst  sich  mit  dem  Studium  des  Menschen  in 
'on  seiner  Arbeit  bestlmmten  Umwelt.  Eine  vor 
1  auf  drei  Tage  anberaumte  Konferenz  war  dieser 
nschaft  gewidmet.  Sowohl  die  Maschine  wie  die 
It  lessen  sich  planmassig  bestimmen  und  lenken,  die 
logischen  und  psychologischen  Wesenziige  des 
nenschen  jedoch  nicht.  Der  Ergonomist  trachtet  die 
hichen  Faktoren  zu  ergrunden  und  daraus  praktisch 
tbare    informationen    fiir    Konstrukteure    und    Archi- 

abzuleiten.  die  es  diesen  ermoglichen  sollen,  das 
sgerat  und  die  ausseren  Arbeitsbedingungen  so  zu 
l-en,  dass  eine  Herabsetzung  der  ErmiJdung,  der 
weiie  und  des  ungenauen  Arbeitens  und  dadurch 
irhohung   der  Arbeitsproduktivltat  errelcht  wird. 


SARDINIA    HOUSE,   SARDINIA   STREET,    LONDON,   W.C^ 
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An  Experimental  Oil-cooled  Cable  System  ... 

by  S.  C.  Chu,  b.sc.(eng.),  a.mj.e.e. 
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MOBIL  OIL  COMPANY  LIMITED,  CORYTON  REFINERY 

3  boiler  unit  each  producing  180,000  \bsjhr.  at  6ISp.s.l.  7S0'F. 

International  Combustion  build  boilers  to  suit  the  individual  steam 
raising  requirements  of  every  industry.  Whatever  the  problem,  IC 
steam  generating  equipment  ensures  the  best  use  of  fuel  resources. 

WATERTUBE    BOILERS    FOR    OIL,    GAS    OR   SOLID    FUEL    FIRING 


INTERNATIONAL  HOfflBUSTION  LIMITED 


m 


LONDON  OFRCE:  NINETEEN  WOBURN  PLACE    ■    WCl    ■    TELEPHONE:  TERMINUS  2833    ■    WORKS:  DERBY 
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APPROVAL  GETS  GOING 

The  much-needed  approval  scheme  for  the  safety  of  electrical  appliances  is  being 
launched  this  week,  not  with  a  beating  of  drums,  but  with  a  quiet  invitation  to 
manufacturers  and  importers  to  submit  for  approval  electrical  appliances  in  four 
specified  classes.  On  this  first  group,  the  approvals  board  of  management  has 
committed  itself  to  firm  dates  and  it  is  expected  that  the  approvals  programmes 
for  other  appliances  will  follow  at  reasonably  close  intervals.  The  initial  volume 
of  approval  work  will  be  gready  eased  by  the  many  appliances  that  have  already 
passed  the  required  tests  for  inclusion  in  the  EDA  list  or  Kite  mark  approval, 
and  these  will  automatically  qualify  for  the  new  approval  mark.  What  is  more,  a 
testing  organisation  is  already  in  existence  and  is  being  expanded  to  meet  its 
increased  responsibilities.  Some  delay  may  be  encountered  by  the  lack  of  suitable 
standards  in  certain  cases,  but  the  real  problem  will  arise  when  the  trade  pipe-lines 
are  filled  with  approved  appliances  and  the  new  approval  mark  has  to  be  launched 
on  the  public.  Experience  with  the  familiar  Kite  mark  scheme  has  shown  that 
trouble  can  lurk  in  unlikely  places.  However,  the  public  is  becoming  conditioned 
to  the  acceptance  of  marks,  and  with  an  endorsement  anticipated  from  the  Molony 
committee  when  it  eventually  reports,  the  background  of  success  will  be  there. 
And  succeed  the  scheme  must  if  the  public  is  to  be  shown  that  the  industry  needs 
no  outside  assistance  in  keeping  its  own  house  in  order.  This  will  demand  sufficient 
funds  to  launch  the  new  approvals  mark  on  the  public  at  the  appropriate  time,  and 
it  is  now  that  the  planning  must  be  done. 

CHANGING  PATTERN  IN  TARIFFS 

At  this  time,  when  tariff  revisions  are  so  much  in  the  air,  it  is  opportune  to  study 
how  the  revenue  per  unit  from  different  consumer  classes  has  varied  over  the  past 
few  years.  A  preliminary  study  suggested  the  supply  year  1951-52  as  a  suitable 
starting  point.  This  was  the  first  year  in  which  the  current  form  of  annual  statistics 
was  introduced  and  by  that  year  some  of  the  roughness  of  pre-vesting  prices  had 
been  ironed  out.  By  a  coincidence,  the  estimated  normal  load  factor  for  that  year 
was  the  same  as  for  1959-60,  although  due  to  load  cuts  the  actual  figure  was  some 
4%  higher.  Since  1951-52  the  highest  percentage  increase  in  revenue  per  unit, 
271%,  is  for  energy  sold  to  industrial  consumers,  part  of  which  must  be  attributed 
to  the  fall  in  load  factor.  The  increase  on  domestic  units  has  been  24*7%,  while  the 
lowest  increase  is  that  for  commercial  consumers,  17*2%.  Naturally,  wide 
differences  exist  between  the  individual  area  boards,  but  today,  in  all  consumer 
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classes,  there  is  less  variation  between  area  boards 
in  revenue  per  unit  than  eight  years  ago.  Over  this 
period,  also,  in  actual  units  sold,  domestic  shows  the 
greatest  percentage  increase,  with  commercial  as  a 
poor  third  in  load  growth.  Interesting  as  these  figures 
may  be,  it  is  unwise  to  draw  firm  conclusions  from 
them  as  they  represent  an  isolated  period  in  a  con- 
tinuously changing  pattern  of  prices.  None  the  less, 
it  is  difficult  to  avoid  the  conclusion  that  commercial 
tariffs  have  not  kept  pace  with  those  of  other  con- 
sumer classes.  Indeed,  in  the  case  of  South  Wales, 
the  commercial  revenue  per  unit  was  actually  less 
in  1959-60  than  in  1951-52.  There  seems  litfle  justi- 
fication for  this  falling  behind  of  yield  on  commercial 
units;  it  is  a  factor  that  could  be  kept  in  mind  when 
tariff  changes  are  contemplated. 

LEGISLATION  TO  BOOST  AVAILABILITY 

Development  of  techniques  for  speeding  overhauls,  ' 
and  better  information  about  the  time  for  which 
plant  may  be  left  between  overhauls,  have  done 
much  to  step  up  availability  of  power  station  plant 
when  it  is  most  wanted.  One  of  the  limiting  factors 
in  this  drive  to  increase  availability  of  generating 
plant  during  the  winter  months  of  potential  peak 
demand  is  the  maximum  interval  laid  down  by 
statute  between  inspections  of  boilers.  During  the 
war,  and  since,  power  station  boilers  have  been 
exempt  from  the  Factory  Acts'  hampering  inspection- 
every-year  requirement.  In  the  future,  if  the  Minister 
of  Labour  accepts  the  recommendations  of  an  expert 
committee  which  reported  last  week,  the  period 
between  inspections  will  be  extended  from  the 
present  18  months  under  temporary  arrangements,  to 
a  permanent  26  months;  effectively,  every-altemate- 
year  inspection.  Further,  the  same  provision  is 
recommended  for  the  heat  exchangers  of  the  nuclear 
power  stations  at  present  under  construction  for  the 
generating  boards.  These  decisions  of  the  committee 
will  be  welcomed  by  the  supply  industry  for  the 
flexibility  in  planning  they  bring.  It  is  notable  that 
they  are  occasioned  not  so  much  by  any  inherent 
superiority  in  large  boilers,  but  rather  by  the  con- 
fidence that  the  electricity  boards  and  the  large 
industrial  undertakings,  which  alone  operate  large 
boilers,  pay  the  closest  attention  to  maintenance  and 
operating  techniques  and  to  the  preservation  of  the 
highest  standards  of  water  purity,  points  to  which 
the  committee  attach  particular  importance.  Indeed, 
they  specifically  recommend  training  of  boiler 
operatives  and  note  with  obvious  regret  that  it  is 
only  variations  in  circumstances  from  installation  to 
installation  that  prevent  them  from  making  recom- 
mending regulations  covering  feed  water  purity. 

KEEPING  TRANSFORMERS  QUIET 

There  is  increasing  concern  amongst  the  public  with 
all  aspects  of  noise,  and  the  generally  quiet  electrical 
industry  suffers  from  the  increased  sensitivity  which 
results.    Currently,    there   is   concern    about    trans- 


formers, both  in  the  distribution  networks  and  in 
large  substations.  Use  of  cold-roUed,  grain-oriented 
steel  for  cores,  with  lower  losses  making  possible 
higher  flux  densities,  is  accompanied  by  more 
magnetostriction,  and  increased  noise  is  the  result. 
In  the  fundamental  work  on  the  problem  being 
carried  out  by  one  manufacturer,  whose  works  we 
visited  last  week,  the  outstanding  problem  thrown 
up  is  the  variability  of  batches  of  steel  strip  all  of 
the  same  nominal  grade.  The  subject  is  complicated, 
as  dim  memories  of  physics  experiments  remind  us, 
by  the  variation  in  sensitivity  of  the  human  ear  to 
sounds  of  different  frequencies.  Transformer  core 
vibrations  at  harmonic  frequencies  can  be  far  louder 
for  a  given  energy  or  sound  pressure  level  than  those 
at  the  fundamental.  Until  transformer  steel  makers 
find  some  means  of  making  the  cold-rolled  product 
homogeneous  in  its  magnetic  properties,  or  at  least 
of  controlling  variations,  the  more  elegant  approaches 
to  noise  suppression  are  not  available  to  the  trans- 
former manufacturer.  However,  despite  the  unfor- 
tunate effectiveness  of  oil  as  a  noise  transmitter, 
there  are  some  useful  ideas  coming  into  service  for 
economical  enclosures  and  the  avoidance  of  for- 
tuitous amplification  of  noise  due  to  particular 
forms  of  mechanical  construction.  These  should  keep 
noise  nuisance  down  at  reasonable  economy  and 
avoid  the  position  where  the  public  imagine  every 
transformer  is  noisy  because  of  what  they  have  beard 
of  a  few  isolated,  well-justified  complaints. 

NATIONAL  PRODUCTION  FOR  GAS 

The  1959-60  annual  report  of  the  Gas  Council  is 
not  so  ebullient  as  those  of  a  few  years  ago.  Two 
years  of  deficits  can  have  a  damping  effect,  particu- 
larly   when    most    percentage   growth    figures  are 
negative.  None  the  less,  the  industry  is  planniog 
ahead  and  the  most  significant  factor  is  the  setting 
up  of  a  production  policy  committee  responsible  for 
planning  gas  production  on  a  national  basis.  This 
follows  from  the  new  methods  of  production  that 
are  being  developed  by  the  Council  as  well  as  ne^ 
sources  of  gas,  which  will  require  a  scale  of  operation 
beyond  the  needs  of  individual  gas  boards.  Sucb 
techniques  will  clearly  demand  the  building  of  th^ 
long-discussed  gas  grid.  One  of  the  factors  is  tb^ 
direct  import  of  methane  which  has  been  prov^ 
possible  technically.  Studies  of  the  economics  af« 
now  being  made  and  these  appear  sufficiently  goo^ 
to  capture  the  interest  of  the  Royal  Dutch-Shell  cy^ 
group.  On  the  selling  side,  the  increasing  use  of  g*^ 
in  industry  is  the  main  bright  spot  of  the  report,  bv^^ 
great  things  are  hoped  from  ducted  heating  system^' 
which  are  the  gas  industry's  reply  to  electric  floo-:^' 
warming.  Operating  experience  on  trial  installatior^^ 
is   reported   satisfactory   and   some   2,000   flats   i^ 
course  of  construction  will  be  provided  vrith  thi^ 
method   of   heating.   So  the   gas 
industry  still  shows  the  commercial 
resilience  that  should  keep  elec- 
tricity on  its  toes. 


This  week*s  quick  summary  of  electrical  news  faces  advertisement  page  20 
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An  experimentai 
oil'cooied  cable  system 

by  S.   C.   Chu,*  B.Sc.  (Eng.),  A.M.I.E.E. 


RTIFICIAL  cooling  has  beea  applied  to  many  types 
of  electrical  machinery,  and  it  is  quite  common 
for  alternators  and  transformers  to  achieve  very 
ratings  coupled  with  high  efficiency  in  the  use  of 
ials  by  this  means.  Owing  to  the  continuous  increase 
jwer  demand,  cable  engineers  have  been  devoting 
attention  to  the  use  of  forced  cooling  of  power 
i  in  order  to  overcome  tbe  difficulties  due  to  limited 
and  similar  factors;  that  is,  to  permit  transmission 
3re  energy  with  a  given  cable  size, 
power  stations  and  substations,  where  very  large 
nts  have  to  be  considered,  it  is  often  necessary  to 
1  large  groups  of  cables  within  confined  spaces, 
pulation  of  large  copper  sections,  together  with  the 
;  of  numerous  terminations,  and  supports,  can  be 
ious  problem.  In  securing  a  solution,  safety  margins 
be  reduced  through  severe  bends,  high  ambient  tem- 
ures,  mutual  heating,  and  increased  risk  of  damage 
ig  maintenance,  etc.  Where  several  buried  cables 
erge  on  to  a  station,  costs  are  increased  considerably 
he  allowances  which  have  to  be  made  in  copper 
.  sections,  because  of  mutual  heating.  In  extreme 
i,  up  to  three  times  the  normal  conductor  cross  section 
be  required. 

undergroiud  cable  systems,  load  capacity  of  tbe 
9  can  be  increased  during  peak  periods  or  the  number 
tbies  be  reduced  with  artificial  cooling.  Also,  where 
is  large  variation  in  soil  thermal  resistivity  along 
sble  route,  the  possibility  of  "hot  spot"  temperatures 
ot  be  entirely  overlooked.  Artificial  cooling  can 
ate  this  problem. 

Variety  of  cooling  methods  have  been  experimented 
Id  applied  to  power  cables. 

ie  Cooling  Techniques 

tificial  cooling  of  cables  has  been  considered  more 
by  a  number  of  investigators  since  1951,  Their 
ads  can  generally  be  divided  according  to  whether 
Molant  is  introduced  externally  to,  or  internally 
3,  the  dielectric  (Fig.  I). 

r  the  external  cooling,  Burrel,  Falcone  and  Roberts' 
studied  forced-air  cooling  of  station  cables  in  ducts, 
a  few  practical  applications  have  resulted  in  the 
to  overcome  rating  limitations  in  existing  cable 
lations. 

Iler^  has  developed  a  nLimber  of  practical  formulae 
graphs  for  calculating  the  temperature  at  any  point 
.  a  cable  route  using  different  methods  of  cooling 
ipe  cables  or  cables  in  ducts  or  in  tunnels, 
tro'  introduced  the  term  "thermal  efficiency"  to  assess 
elative  merijs  of  different  cable  installations  by  air 
ig.  In  his  recent  paper*  mathematical  and  cxperi- 
il  investigations  were  given  on  temperature  rise  of 

>   and 


cables  of  1  to  15  kV  installed  in  large  gallery  cooled 
by  forced  ventilation. 

Gillette*  has  found  that  by  circubtion  of  oil  in  a  200  yd 
length  of  69  kV  pipe-type  cable  and  through  an  air-cooled 
heat  exchanger,  the  number  of  cables  can  be  reduced 
from  three  to  two. 

Brodicky^  has  described  two  installations  of  12  kV  and 
66  kV,  respectively,  in  which  water  was  forced  through 
the  ducts  in  which  the  cables  were  installed,  and  no 
adverse  effect  on  tbe  cable  sheaths  was  found. 


I  *RriFici*i  cooLiNO  <ff  caBUS  | 


Co  COM  direct  pi>*-coW»  Intunntf         11™™-^.^.-/ 

Fig.  I.  Sucgetted  nchniquei  for  artificial  eonling  of  fxnver  paper  cobles 

Several  attempts  have  been  made  successfully  to  reduce 
the  "hot  spot"  temperatures  owing  to  variations  in  soil 
thermal  resistivity  along  the  cable  route.  Fink  has  studied 
the  use  of  backfill  in  place  of  soil  known  to  have  poor 
thermal  properties.'  Lowering  of  thermal  resistance  by 
continuous  moistening  of  the  surrounding  dry  soil  can 
obtain  a  reduction  of  10°  to  I5''C  of  the  cable.*  Auto- 
matic oscillation  of  oil  back  and  forth  over  a  200  yd 
138  kV  pipe  cable  by  differential  pressure  system  using 
float  switches  is  also  found  practicable  in  lowering  "hot 
spot"  temperature.'  For  pipe- type  compression  cable, 
circulation  of  gas  has  been  applied  recently  in  Canada 
to  eliminate  the  "hot  spot  temperature."  In  this  case  the 
conductor  temperatures  along  the  entire  route  of  about 
i  mile  can  be  evened  out  to  within  5''C,  as  indicated  by 
a  temperature  telemetering  system. 

Circulation  of  water  through  polythene  pipes  laid 
alongside  115  kV  oil-filled  cables  laid  direct  in  the  ground 
has  been  applied  recently  in  Canada,  thus  increasing  the 
current  rating  of  the  cable  by  50%."'=  Similar  order  of 
rating  improvement  is  also  possible  on  275  kV  pipe-line 
cable  greater  than  t  km  length  cooled  by  water,  as  dis- 
cussed in  a  recent  paper  by  Sutton  and  Morgan." 

In  this  country,  small  p.v.c.  tubes  of  segmental  shape 
laid  over  the  reinforced  tapes  of  132  kV  oil-filled  cable 
have   been   used   for  passing  through  cooling   water  in 
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order  to  increase  the  rating  of  the  cable.^^  It  is  claimed 
that  50%  increase  above  the  normal  load  can  be  obtained. 

In  the  systems  described  above,  the  major  heat  source 
is  separated  from  the  cooling  medium  by  the  relatively 
high  thermal  resistance  of  the  cable  insulation. 

The  media  considered  for  such  methods  of  cooling  are 
air,  water  or  oil.  For  cables  in  ducts,  water  cooling  is 
a  more  effective  cooling  medium  than  air.  The  disadvan- 
tage is  that  it  is  likely  to  be  costly  and  difficult  to  install, 
and  may  eventually  cause  corrosion  or  even  erosion 
troubles. 

Circulation  and  cooling  of  the  pressure  medium  in  a 
pipe-type  cable  is  more  effective  with  oil  as  heat  transfer 
medium  than  with  high-pressure  gas. 

It  is  evident  that,  for  relatively  short  cable  lengths,  the 
most  effective  method  of  cooling  should  be  to  remove 
the  heat  directly  from  its  main  source  of  generation,  i.e., 
by  circulating  coolant  internally  directly  onto  the  con- 
ductor. For  oil-filled  cables,  this  can  conveniently  be 
achieved  by  circulating  cooling  oil  through  the  central 
duct.  Experiment  on  an  internally-circulated-oil-cooled  cable 
system  was  first  pioneered  in  1951-52  in  this  country, 
based  on  a  11  kV  typical  power  station  installation.  The 
basic  experiment  and  the  practical  design  of  a  proposed 
installation"  described  later  will  form  the  principal 
theme  in  the  present  article. 

Since  then  the  application  of  similar  technique  was 
extended  to  extra  high  voltage  oil-filled  cables  up  to 
500  kV.^^'^^  With  the  circulating  oil  degasified,  the  cable 
dielectric  strength  can  be  improved  by  eliminating  any 
gas  evolved. 

Internal  water  circulation  in  plastic  cables  with  a  hollow 
core  conductor  for  loading  heavy  currents  from  generators 
to  generator/transformers  and  for  carrying  large  currents 
associated  with  nuclear  apparatus  has  also  been  investi- 
gated recently.^*  Owing  to  lower  dielectric  strength  of  the 
plastic  insulation,  the  thickness  will  be  greater  than  that 
of  impregnated  paper  for  the  same  working  voltage. 

Preliminary  Considerations  for  Internal  Cooling 

Initially,  the  conductor  size  of  an  internally-circulated- 
oil-cooled  cable  should  be  chosen  with  reference  to  elec- 
trical, mechanical  and  economic  considerations. 

Electrical  design  will  usually  limit  the  maximum  working 
conductor  temperature  to  85 ''C  and  the  maximum  tem- 
perature during  a  short-circuit  to  120°C.  Since  such  cables 
will  usually  be  installed  close  to  alternators,  the  short- 
circuit  rating  may  often  be  the  determining  factor;  in 
such  cases  it  may  be  preferable  sometimes  to  reduce  the 
maximum  conductor  working  temperature  to  a  value 
below  85  "^C.  Fig.  3  shows  the  variations  in  short-circuit 
rating  for  a  typical  cable  at  different  maximum  conductor 
working  temperatures. 

It  is  to  be  noted  that  any  reduction  in  copper  cross 
section  will  increase  the  losses  which,  together  with  the 
power  consumed  in  the  cooling  system,  will  result  in 
higher  operating  costs. 

Mechanical  considerations  will  dictate  the  choice  of 
cooling  duct  size  to  ensure  a  reasonable  pressure  drop 
along  the  cable  length.  The  maximum  cable  internal  pres- 
sure is  usually  limited  to  15  Ib/sq  in.  for  a  cable  without 
reinforcing  over  its  sheath,  and  to  about  75  Ib/sq  in. 
for  an  ordinary  reinforced  cable.  A  lower  pressure  drop, 
i.e.,  a  lower  fluid  resistance  of  the  duct  is  to  be  preferred, 
since  it  permits  the  use  of  a  simple  centrifugal  pump  in 
the  cooling  system. 

It  is  now  necessary  to  calculate  the  quantity  of  oil  flow 
required  through  the  central  duct  at  any  load  for  a  given 


conductor  section,  length  of  cable  and  pre-determined 
inlet  and  outlet  oil  temperatures  at  any  ambient  tempera- 
ture. The  theoretical  cooling  equation  can  be  derived  by 
equating  the  heat  generated  in  the  cable  with  the  heat 
dissipated  radially  to  air  through  the  dielectric  and  the 
heat  removed  by  oil  flowing  axially  through  the  duct 
Thus: 

q=  L/[hG  log.{(-G+T.-T.)y  ^^^^^_^Jj 

where  q=Quantity  of  oil  flow,  litre/sec. 
L=Length  of  cable,  cm. 

h= Specific  thermal  capacity  of  oil,  watt/sec/litre/''C 
G=Total  thermal  resistance,  internal  and  extamal 

to  cable,  **C  watt/cm. 
w=Average  total  loss  of  cable,  watts/cm. 
Tft=Ambient  temperature,  "^C. 
Ti= Inlet  oil  temperature,  °C. 
and  To=Outlet  oil  temperature,  **C. 

Pioneer  Experiment 

An  experiment  was  made  to  confirm  the  method  and 
calculations  based  on  an  installation  in  an  actual  power 
station  to  which  the  system  seemed  economically  suited. 
There  were  24  1*25  sq  in.  11  kV  single-core  solid-type 
cables  serving  a  double  alternator  set  The  full  load  cuntDt 
of  each  alternator  was  1,445  amp.  The  arrangement  was 
two  cables  in  parallel  for  each  phase,  and  phase  to  neutral 
As  the  space  was  congested  it  was  diflScult  to  employ 
satisfactory  cable  terminations.  Oil-cooled  cables  of  anall 
cross  section  were  suggested  as  a  replacement  in  order 
to  reduce  the  number  of  cables  required  by  half,  It, 
one  oil-cooled  cable  to  replace  the  two  solid-type  cables. 
By  using  cables  of  the  oil-filled  type,  a  much  higher  elec- 
trical factor  of  safety  would  also  result  The  ambient 
temperature  was  35''C 

Initial  calculations  indicated  that  12  single-core  0-75  sq 
in.  internal-circulated-oil-cooled  cables  would  be  suitable. 
With  copper  conductors  such  cables  would  carry  about 
60%  of  ibe  full-load  current  without  artificial  coolhig.  The 
normal  0*2  second  short-circuit  rating  of  this  cable  is 
81,000  amp  based  on  a  maximum  conductor  working 
temperature  of  85**C,  and  maximum  conductor  tempera- 
ture under  short-circuit  of  120**C. 

A  basic  experiment  was  carried  out  on  the  0-75  sq  in. 
cable  with  a  12  mm  central  oil  duct,  and  with  about 
the  same  length  as  the  actual  cables  required.  The  cables 
were  installed  in  trefoil  formation  in  a  high  ambient  tem- 
perature, similar  to  that  obtaining  on  site.  The  ends  were 
suitably  terminated  to  permit  an  oil  feed  into  the  hollo^^ 
conductors. 

The  hot  oil  leaving  one  end  of  the  cable  was  passed 
through  a  heat  exchanger  and  an  oil  filter,  and  returned 
to  the  other  end  via  flow-measuring  meters.  A  pressure 
tank  was  used  to  accommodate  the  expansion  of  oil  ic 
the  system  and  to  provide  a  basic  pressure  which,  during 
the  test,  was  10  Ib/sq  in.  In  the  experiment,  cooliaSr 
water  was  supplied  direct  to  the  heat  exchangei^  frond 
the  town  main,  but  alternative  means  of  supply  could,  o^ 
course,  be  used  in  the  actual  application,  such  as  tappi^^ 
from  an  existing  condenser  circulating  water  supply. 

The  tests  were  made  with  the  oil  inlet  and  outlet  teiH' 
peratures  maintained  as  nearly  as  possible  to  50®C  9P^ 
85°C,   respectively;    the   latter   was   fixed   by   the   usu^^ 
maximum  conductor  working  temperature  for  this  tyP^ 
of  cable,  and  a  35**C  drop  seemed  a  reasonable  one  *^ 
expect  from  a  heat  exchanger.  The  loads  were  vaH^^ 
between  1,200  and  1,600  amp  and  the  rate  of  oil  flow  »^ 
water  flow  in  the  heat  exchanger  adjusted  to  obtain  tt^^ 
above  oil  temperatures. 
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It  was  found  that  the  actual  values  of  oil  flow  required 
agreed  fairly  closely  with  the  calculated  values  as  shown 
io  Fig.  2.  Owing  to  the  limitation  of  the  pump  used,  the 
maximum  oil  flow  obtainable'  was  2*8  litres/min/cable 
which  corresponds  to  a  current  loading  of  1,690  amp. 
It  should  be  noted  that  the  limit  of  streamline  flow  (i.e., 
that  the  Reynolds  number  is  less  than  2,000)  is  about 
5  litres/min/cable.  Had  this  flow  been  applied  and  the 
cable  loaded  to  1,445  amp  as  required  under  the  actual 
operating  conditions,  the  maximum  conductor  tempera- 
ture could  have  been  reduced  to  65° C  and  the  short- 
circuit  rating  of  the  cable  thereby  increased  by  about 
25%.  It  is  to  be  noted  that  this  result  can  also  be  achieved 
by  reducing  the  inlet  oil  temperature.    . 

The  maximum  permissible  length  of  the  cable  based 
on  streamline  oil  flow  limit  of  5  litres/min/cable  is  68  yd, 
which  is  far  in  excess  of  the  route  length  required  for 
the  particular  installation. 

It  can  thus  be  concluded  that  within  the  limitations  of 
the  testing  facilities,  the  current-carrying  capacity  of  the 
0-75  sq  in.  cable  can  be  increased  to  1,600  amp  by  internal 
oil  circulation,  i.e.,  about  75%  over  its  current  rating 
with  natural  cooling,  with  still  a  considerable  margin  in 
hand. 


Proposed  Installation 

A  practical  scheme  was  designed  for  the  alternators  in 
question  based  on  the  principles  employed  in  the  experi- 
mental project,  and  with  the  addition  of  the  usual  protec- 
tive devices.  The  arrangement  of  the  oil  circuit  is  shown 
diagrammatically  in  Fig.  4.  Duplicate  pump/cooler  units 
are  provided  against  the  event  of  failure  and  to  avoid 
shut-down  during  servicing.  The  motor  pump  units  are 
of  the  centrifugal  type,  hermetically  sealed,  with  the 
motors  designed  to  run  in  oil. 

A  copper  pipe  of  1  in.  diameter  conveys  oil  to  the 
alternator  ends  of  the  cable,  and  the  flow  in  each  branch 
is  adjusted  initially  by  a  metering  valve  to  give  the  same 
outlet  temperature  at  the  remote  end  of  each  branch. 
Similarly,  oil  is  delivered  into  the  neutral  cables.  A  ''snap*' 
type  thermostat  is  fitted  to  each  cable  sheath  at  the  outlet 
points  to  give  an  alarm  should  abnormal  temperature  rise 
occur  due  to  a  restriction  in  the  oil  feed. 

The  system  operates  at  a  static  pressure  of  about  10  lb/ 
sq  in.  without  load,  and  control  is  by  pressure  rise  in 
the  system*  this  pressure  varying  with  the  cable  tempera- 
ture within  limits  which  can  be  determined  by 
the  pressure/volume  characteristics  of  the  static 
pressure  tank.  The  first  pump  is  therefore  set 
to  operate  at  the  designed  maximum  tempera- 
ture, and  the  second  one  a  few  degrees  higher. 
Operation  of  the  second  pump  gives  an  alarm 
indicating  that  the  first  pump  has  failed  to 
start,  or  that  an  abnormal  temperature  rise  has 
occurred.  Separate  oil  and  the  water  coils  are 
used  in  the  cooler,  and  cable  oil  is  used  as  the 
heat  transfer  medium.  Any  leakage  from  the 
system  will  result  in  operation  of  the  low  oil 
pressure  alarm  and  leakage  from  either  the  oil 
or  water  coils  in  the  cooler  will  raise  the 
pressure  of  the  surrounding  oil,  which  does  not 
form  part  of  the  main  system  and  will  operate 
the  high  pressure  alarm  incorporated  in  the 
cooler.  If  additional  safeguard  is  deemed 
necessary  in  the  cooler,  an  electrical  leakage 
detector  has  been  evolved  which  indicates 
traces  of  moisture  in  the  oil. 


Cost 

As  with  any  other  systems  of  artificial  cooling  of  cables, 
an  internal-circulated-oil-cooled  cable  system  involves 
extra  cost  due  to  oil  circulating  pumps,  coolers  and  ancil- 
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Fig.  2.  Experimental  results  with  an  internal ly'Circulated'Oil<ooled 
cable  with  0'75  sq  in.  capper  conductor.  In  the  tests  oil  inlet  and  outlet 
temperatures  were  maintained  at  about  50°C  and  8S°C,  respectivtly 
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Fig.  3.     Comparison  of  short-circuit  ratings  of  conductors  at  various 
maximum  conductor  working  temperatures.     {Note:    maximum  con- 
ductor temperature  during  short<ircuit  is  taken  as  I20°Q 
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lary  equipment,  but  this  will  normally  be  largely  compen- 
sated by  the  reduction  of  cable  costs.  Exact  comparison 
will  depend  on  individual  cases  and  requirements  and 
current  relative  material  costs. 

Acknowledgments  are  due  to  Enfield-Standard  Power 
Cables  Ltd.  for  permission  to  publish  this  article. 
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Australian  concern  over  U.K.  Plant  Deliyeries 


A  WARNING  that  Britain  would  lose  valuable  con- 
tracts for  electrical  plant  unless  prompt  delivery 
could  be  guaranteed  was  made  by  Sir  Eric  Harrison, 
High  Commissioner  for  Australia,  proposing  a  toast  to 
the  electrical  industry  at  the  Electrical  Engineers*  Exhibition 
dinner  last  Thursday.  He  pointed  out  that  with  the  rapid 
industrialisation  of  the  eastern  provinces  of  Australia, 
demand  for  electric  power  was  increasing  by  about  15%  a 
year.  To  meet  this  demand  the  Australian  supply  industry 
had  to  work  to  a  strict  time-table.  For  this  reason  they  could 
not  afford  projects  to  be  held  up  by  late  delivery  of  plant. 


BEAMA  Replies  on  Late  Deliveries.  Referring  to  the 
Australian  High  Commissioner's  speech  at  the  Electrical 
Engineers  Exhibition  dinner,  BEAMA  have  issued  a 
statement  saying  that  Sir  Eric  Harrison  was  doubtless 
referring  to  that  part  of  the  Snowy  Mountains  hydro- 
electric project  when  completion  was  delayed  owing  to 
civil  engineering  difficulties.  As  a  result  of  these  diffi- 
culties the  delivery  dates  for  electrical  equipment  were 
revised  and  the  company  responsible  for  supplying  the 
main  generating  plant  complied  with  the  revised  dates. 


There  had  been  cases  in  the  past  of  vital  supply  rein- 
forcement schemes,  such  as  the  Snowy  River  project,  being 
delayed  by  late  arrival  of  plant  from  British  manufacturers. 
Sir  Eric  quoted  two  examples,  one  where  delivery  was  six 
months  overdue  and  the  other  as  much  as  18  months. 
This  tardiness  compared  unfavourably  with  the  record  of 
continental  suppliers,  whose  deliveries,  if  anything,  were 
ahead  of  schedule. 

Potential  Aostralian  Market 

Looking  to  the  future,  the  High  Commissioner  went  on 
to  say  that  Australia  was  a  large  country  with  an  enormous 
industrial  potential.  Here  was  a  market  in  which  the  Aus- 
tralian Government  was  anxious  for  Britain  to  have  a  fair 
share  in  competition  with  other  countries.  There  was,  for 
instance,  a  760  MW  generating  station  for  which  contracts 
will  be  placed  at  the  end  of  this  year.  The  decision  as  to 
who  will  get  these  contracts  will  depend  largely  on  the 
delivery  question,  as  it  will  for  contracts  covered  by  a 
further  £13  million  expenditure  on  the  Snowy  project 
planned  for  next  year. 

Replying  to  the  toast,  Mr  F.  H.  S.  Brown,  deputy 
chairman,  CEGB,  admitted  that  the  Generating  Board 
had  also  suffered  from  late  delivery  of  plant  by  British 


manufacturers,  but  that  over  the  past  two  years  the  situa- 
tion, in  this  country  at  least,  had  improved  considerably. 

Continuing  on  a  different  note,  Mr  Brown  said  that  the 
CEGB  as  a  monopoly  buyer  had  a  joint  responsibility  of 
not  only  supplying  electricity  to  the  country  as  cheaply  as 
possible,  but  also  of  ensuring  that  British  manufacturers 
were  kept  in  the  van  of  generation  progress.  To  achieve 
this  aim  the  Board  was  actively  pursuing  every  line  of 
technological  advance.  Thus,  by  keeping  pace  with  these 
advances,  British  manufacturers  would  be  in  a  strong 
position  to  supply  the  needs  of  overseas  countries  for  the 
latest  equipm^it. 

Exhibition  Prospects 

Speaking   of   the    future   expansion    of    the   Electrical 
Engineers*  Exhibition,  Mr  R.  F.  Mathieson,  chairman  of 
the  exhibition  company,  said  that  this  was  limited  by  the 
space  available  at  Earls  Court.  The  exhibition  had  grown 
to  such  an  extent  since  its  inception  ten  years  ago  that 
there  was  actually  a  waiting  list  for  stand  space  for  the 
1961  event.  With  progress  made  by  ECM  and  its  possible 
integration  with  EFTA,  there  might  well  be  a  demand  for 
a  truly  international  exhibition  in  the  future.  This  was 
clearly    impossible    under    the   existing   arrangements  at 
Earls  Court,  and  in  any  case  the  organisation  of  an  exhibt-- 
tion  on  such  a  scale  was  rather  beyond  the  scope  of  private 
enterprise.   It   was   more   a   matter   to    be   taken  up  bV 
central  government  in  co-operation  with  local  authorities- 
Referring  to  the  dinner,  Mr  Mathieson  said  that  its  purpose 
was  to  give  advance  publicity  of  the  exhibition  to  botl3 
potential  buyers  and  exhibitors. 

Plea  for  H.P.  Stability 

Concluding  the  after-dinner  speeches,  Mr  W.  J.  Bird, 
chairman  of  BEAMA's  Domestic  Appliance  Division  an^ 
a  director  of  GEC,  expressed  the  view  of  British  manu- 
facturers concerning  h.p.  They  were  not  demanding  coflf - 
plete  lifting  of  restrictions  but   they  did  want  frccdoi^ 
from  Governmental  chopping  and  changing  of  h.p.  policy- 
Mr  Bird  suggested  that  optimum  h.p.  terms  acceptable  ^^ 
the  appliance  industry  might  be  10%  down  with  3  years  ^^ 
pay.  Turning  to  future  trading  prospects  of  the  industry* 
he  saw  no  reason  why  annual  turnover  should  not  ^ 
trebled  to  reach  a  ceiling  in  the  £1,000  million  rcgi^**: 
Finally,  Mr  Bird  paid  tribute  to  the  successful  growth  ^^ 
the  exhibition,  but  pointed  to  the  danger  of  its  origii'^ 
conception  being  stifled  by  it  becoming  too  unwieldly. 
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coders  Mies^s 


Corrtspondtnts  writing  under  pseudonyms 
art  asked  to  submit  their  names  and 
addresses  in    confidence    to    the  Editor 


nsibilitjr  on  Sites 

FURTHER  to  Megohm's  comments  on 
ponsibility  of  general  contractors  in  the  Electrical 

6  October,  the  2^%  discount  allowed  to  the  main 
:tor  in  accordance  with  the  RIBA  contract  is  not 
id  to  cover  any  services  or  attendance.  It  is  purely 
>unt  for  cash,  that  is,  payment  within  30  days.  This 
generally  understood  by  electrical  contractors  and 
ny  occasions  I  have  known  them  complain  over 
in  payment  and  have  always  advised  them  that  they 
rfectly  entitled  to  refuse  the  2i%  discount  if  they 

receive  payment  within  the  stipulated  time. 

above  requirement  applies  to  all  nominated  sub- 
:tors  and  there  is  a  similar  obligation  on  the  part 
linated  suppliers,  but  in  this  case  the  cash  discount  is 

idance,  cutting  away,  unloading,  etc.,  ought  to  be 
1  in  the  Bill  of  Quantities.  The  specification  should 
recisely  what  the  general  contractor's  responsibilities 
id  a  copy  should  be  sent  to  the  quantity  surveyor 
T  that  they  may  be  measured  or  allowed  for  in  the 
ontract  in  some  way. 

3  item  has  been  included  for  this  work  in  the  Bill 
entities,  the  general  contractor  is  quite  entitled  to 
to  carry  it  out,  unless  he  is  paid  for  it.  Although 
sition  should  be  quite  clear,  many  people  do  not 
le  small  print  in  the  contract. 

exceptional  case  mentioned,  where  the  general 
:tor  has  cut  through  conduit  and  refused  to  pay  for 
tment,  can  be  dealt  with  only  by  the  electrical  con- 
refusing  to  carry  out  repairs  unless  the  general 
:tor  undertakes  to  pay  for  them.  If  the  electrical 
:tor  withdraws  labour  and  the  main  contract  is  held 
is  the  general  contractor  and  not  the  electrical  con- 
who  is  primarily  responsible  to  the  employer. 

P.Jay,  M.A., 
Peter  Jay  and  Partners  Ltd., 
London,  W.l. 


ng  Contractors  and  Electrical  Work 

READING  Megohm's  comments  on  the 
or  co-operation  between  building  and  electrical 
s  on  a  site  brought  to  mind  a  visit  recently  paid 
son's  new  house  at  Guildford.  He  has  been  having 
lonsiderable  trouble  in  getting  the  clerk  of  works 
sdy  various  faults  connected  with  the  building,  but 
had  similar  experiences  in  my  younger  days,  I  was 

indicate  other  matters  which  required  attention, 
e  is  a  strong  trend  to  ensure  that  the  electrical  work 
3  new  buildings  shall  be  well  done  and  safe.  If, 
r,   the  builders*  men  adopt  the  apparently  fairly 

attitude  of  "I  couldn*t  care  less"  (I  have  noted  it 
north  as  well  as  in  the  south)  and  the  contractors 
Ives  permit  shoddy  work,  the  better  work  of  elec- 

will  be  nullified  and  they  will  be  included  in  the 

complaints  about  the  building. 

ere  not  some  way  in  which  the  really  good  man 
protected  from  becoming  involved  in  the  shoddy 

f  others?  "Control"  is  an  unpopular  word.  Yet  it  is 
which  saves  lives !  The  selfish  driver  hates  control 

mk  goodness,  we  still  retain  our  policemen  and  the 


laws  to  curb  his  selfishness.  So  why  not  control  over  bad 
workmanship,  which  is,  in  practice,  pure  swindling !  Could 
not  the  powerful  electrical  trade  and  its  associations  cam- 
paign unitedly  against  becoming  involved  in  ways  such  as 
Megohm  has  mentioned? 

/.  W.  McDonnell, 

Stockport,  Cheshirb. 

Electrode  Boilers  for  Offices 

A  RESUME  of  the  CEGB  report  on 
heat  pumps  and  cost  of  heating  in  power  station  office 
blocks  was  published  in  your  issue  of  8  September,  but 
without  comment  on  the  figures  produced. 

The  figures  and  conclusions  on  the  heat  pump  show 
what  one  might  expect,  and  the  real  case  for  the  heat  pump 
would  be  for  off-peak  use  in  conjunction  with  an  electrode 
boiler  and  thermal  storage. 

On  the  figures  produced  for  electrical  heating  by  floor- 
warming  and  electrode  boiler  with  thermal  storage,  the 
committee  should  release  further  information  to  show  the 
make-up  of  the  annual  running  and  operating  costs. 

The  figures  given  in  the  full  report  of  the  CEGB  com- 
mittee, for  electrical  heating  by  floor-warming  and 
electrode  boiler  with  thermal  storage,  do  not  show  in  full 
the  make-up  of  annual  running  and  operating  costs. 
Indirect  calculations*  throw  serious  doubt  on  the  overall 
figures  derived,  and  reproduced  in  Table  3  of  the 
Electrical  Tinces  summary. 

For  a  floor-warming  system,  the  figures  imply  an  annual 
consumption  of  nearly  3,000  kWh/kW  of  calculated  heat 
loss,  whereas  experience  shows  the  consumption  is  usually 
in  the  region  of  2,240  kWh/kW.  In  the  case  of  the  electrode 
boiler  with  thermal  storage,  the  figures  seem  even  more 
ludicrous.  Instead  of  the  figure  of  £2,862  for  annual 
operating  costs  quoted,  on  a  basis  of  the  maximum  possible 
calculated  consumption  the  annual  operating  cost  including 
capital  charges  should  be  less  than  £2,000. 

It  would  seem  that  the  committee  chose  a  building 
where  the  electrode  boiler  and  thermal  storage  plant  were 
housed  in  a  separate  boiler  house  away  from  the  building 
to  be  heated,  and  this  seems  a  foolish  comparison  with 
a  building  where  the  heating  plant  is  contained  in  that 
building.  It  is  like  trying  to  compare  the  economics  of 
a  machine  tool  with  a  self-contained  electric  drive,  with 
a  machine  tool  driven  by  belting  from  overhead  shafting 
with  a  motor  some  100  yards  away. 

In  their  conclusions,  the  committee  state:  "For  the 
ordinary  run  of  commercial  buildings  of  sizes  in  the  range 
200,000  to  500,000  cu  ft,  off-peak  directly  embedded  elec- 
trical floor-warming  compares  favourably  in  overall  annual 
operating  costs  with  any  other  form  of  heating."  For  office 
buildings  occupied  eight  to  ten  hours  per  day  the  com- 
mittee's conclusions  cannot  be  substantiated.  This  would 
appear  to  be  outside  their  terms  of  reference,  as  com- 
mercial buildings  such  as  office  blocks  are  not  generally 
heated  24  hours  per  day,  and  their  statement  is  erroneous 
and  misleading. 


*  Mr  Edwards  has  sent  us  the  full  calculations  supporting 
his  argument,  which  are  too  lengthy  to  reproduce  here.  He 
also  gives  supporting  calculations  based  on  experience  with 
an  electrode  boiler  for  heating  the  North  Eastern  EB  offices 
in  Newcastle. — Edftor. 
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Any  new  projected  CEGB  offices  which  only  require 
heating  during  normal  office  hours  can  be  heated  much 
more  cheaply  by  electrode  hot-water  boiler  and  thermal 
storage  than  by  embedded  floor-warming.  On  the  figure 
of  448,000  B.Th.U's  per  hour  the  unit  consumption  for 
hot-water  thermal  storage  for  heating  ten  hours  per  day, 
five  days  per  week,  should  not  exceed  125,000  units  during 
the  normal  heating  season.  The  cost  at  0*85d  per  unit 
would  be  £443  plus  capital  charges  and  maintenance. 

To  delete  the  electrode  boiler  without  thermal  storage 
because  it  is  "on-peak"  load  is  a  little  unfair  to  the 
South  of  Scotland  Electricity  Board  where  their  off-peak 
No.  2  tariff  accommodates  such  loads.  The  storage  is  in 
the  pipework  and  radiators  and  allows  a  two-hour  restric- 
tion on  peak  period  twice  per  day. 

/.  C.  Edwards, 

Director,  Bastian  and  Allen  Ltd., 

Harrow,  Middlesex. 

Isolators  for  Fault  Closing 

IN  your  editorial  article  concerning 
isolators,  on  page  506  of  6  October  issue,  you  rightly  point 
out  the  possible  danger  of  using  isolators  for  reclosure  of 
circuits.  If  the  practice  is  widespread — ^and  it  seems  to  be 
common  in  medium  and  h.v.  operation — the  simplest 
remedy  is  to  incorporate  fault-closing  as  a  requirement  and 
a  test  duty  under  BS  3078.  The  electricity  supply  authorities, 
in  the  UK  at  least,  have  for  many  years  been  aware  of  the 
necessity  for  medium  and  h.v.  isolators  to  have  fault- 
closing  capacity,  and  they  have  insisted  on  the  point  to 
manufacturers.  In  consequence,  many  of  the  isolators  on 
overhead  transmission  lines  in  this  country  are  capable 
of  fault-closing. 

For  the  sake  of  safety  it  may  be  that  all  isolators  ought 
to  be  capable  of  fault-closing  as  a  matter  of  course.  In 
that  case  we  would  support  a  change  to  the  standard 
specifications.  We  would  not  welcome  another  new  term, 
"isolating  switch,"  into  this  field  whose  terminology  is  far 
from  simple  and  not  at  all  standard. 

D.  A.  7.  Oxley, 
mm.,  associate  i.e.e.,  m.i.prod.e. 
Managing  Director,  Switchgear  and  Equipment  Ltd. 

Banbury. 

Switches  for  the  Aged 

I  AM  in  complete  agreement  with  the 
remarks  and  suggestions  made  by  Megohm  in  last  week's 
Electrical  Times. 

There  was  an  old  lady  who  lived  in  a  small  bungalow 
at  Witcombe  in  Gloucestershire;  this  bungalow  was  one 
of  a  group  built  specially  for  old  persons.  She  was  an 
old  friend  of  my  family  and  one  day,  on  a  visit,  I  found 
that,  if  anything,  the  sockets  and  switches  were  sited  more 
inconveniently  than  one  usually  finds. 

The  sockets  were  fixed  right  near  the  floor,  there  was 
no  switch  and  I  was  very  angry  to  see  this  poor  old  lady 
fumbling  about  pulling  plugs  in  and  out  in  order  to  dis- 
connect an  appliance  or  a  lamp. 

In  addition  to  the  foregoing,  the  cooker  control  unit 
and  the  main  switch  were  out  of  reach,  but  it  is  doubtful 
if  the  old  lady  would  have  had  the  strength  to  operate 
them  had  they  been  within  reach.  In  the  bedroom  was  a 
centre  light,  controlled,  if  my  memory  serves  me,  from 
the  adjoining  living  room;  a  socket  (unswitched)  on  skirt- 
ing board;  no  bedlight;  no  provision  for  controlling  the 
solitary  centre  light  from  the  bed. 

Owing  to  the  sparseness  of  sockets,  she  was  obliged 
to  use  one  of  those  iniquitous  socket-adaptors — one  of  the 
pests  which  the  ring  system  was  designed  to  obviate,  so 
we  were  told. 


I  see  no  reason  why  sockets  should  not  be  fixed  18  in. 
from  the  floor,  this  would  preclude  stooping  (almost), 
but  there  is  a  good  case  for  maintaining  switch  height  at 
4  ft  6  in.  or  even  slightly  higher,  especially  where  surface 
type  is  concerned,  for  it  is  possible  to  give  oneself  a  nasty 
jar  when  passing  someone  in  a  narrow  corridor,  etc.  Also, 
at  that  height  they  are  safe  from  being  damaged-or 
obscured — by  chair  backs.  But  for  these  reservations,  I 
would  rather  have  them  at  elbow  height  (3  ft  6  in.). 

R,  St.C.  I  son, 

Cheltenham. 


Boiler  Inspection 
Recommendations 

EXTENSION  to  26  months  of  the  interval  between 
statutory  inspections  of  power  station  boilers  is 
recommended  by  the  Ministry  of  Labour  Advisory  Com- 
mittee on  the  Examination  of  Steam  Boilers  in  Indus- 
try (the  Honeyman  Committee)  which  reported  last  week. 
The  five-man  committee  is  in  general  agreement  that 
although  the  existing  14-month  period  should  be  kept  for 
smaller  boilers,  an  extension  to  .26  months  should  be  per- 
mitted for  water  tube  boilers  of  more  than  50  klb/hr 
capacity  and  also  for  boUers  of  25  klb/hr  rating  where  the 
total  capacity  of  all  such  boilers  on  one  site  exceeds 
100  klb/hr.  Four  members  of  the  committee  wanted  to 
make  the  extension  automatic,  but  one  thinks  it  should  be 
subject  to  approval  by  H.M.  Chief  Inspector  of  Factories. 

llie  committee  was  set  up  in  1958  to  consider  existing 
legal  provisions  for  the  examination  of  steam  boilers  in 
the  light  of  modem  developments  and  also  with  reference 
to  nuclear  installations.  There  has  been  an  every- 14-month 
requirement  for  boiler  inspection  since  the  1901  Factory 
Act,  but  during  the  war  years  the  extension  to  18  montto 
was  permitted  for  certain  specified  types  of  boiler.  Large 
power-station  boilers  were  amongst  these,  and  the  exten- 
sion has  continued  in  various  forms  since.  The  1959 
Factories  Act  did  not  include  specific  requirements  for 
boiler  inspection,  but  made  provision  for  the  Minister  of 
Labour  to  make  regulations  governing  boiler  examination. 

Evidence  before  the  committee  supported  the  idea  that 
all  boilers  to  which  the  Factories  Acts  apply  should  be 
thoroughly  examined  within   14  months  of  coming  into 
use.  The  committee  feels  that  for  smaller  boilers  annual 
inspection  (implicit  in  the  14-month  period)  should  con- 
tinue,  but   that   evaporative   capacity  was   a   reasonable 
criterion  for  deciding  which  type  of  boiler  merited  relaxa- 
tion. There  is  agreement  that  50  klb/hr  sets  a  limit  above 
which  boilers  are  likely  to  be  used  only  by  the  CEGB  and 
other  large  industrial  concerns.  These  may  properly  be 
expected  to  maintain  the  high  standards  of  maintenance 
and  operation  and  feed  water  conditioning  which  will  be 
required  for  every-other-year  inspection. 

Apart  from  the  recommendations  noted  above,  the 
committee  suggests  an  initial  inspection  of  all  boiler* 
between  eight  and  14  months  after  initial  installation.  ^^ 
addition,  the  14  months  inspection  interval  should  apP^^ 
to  all  boilers  after  they  are  21  years  old. 

On  the  question  of  nuclear  power  stations,  the  co^* 
mittee  recommends  that  the  26-month  interval  after  tH^ 
initial  inspection  should  apply  to  the  heat  exchangers  ^^ 
the  power  stations  now  being  built  for  the  electricity  supP^X 
industry.  Requirements  for  more  advanced  types  sho*^^ 
be  the  subject  of  discussions  between  the  Ministries  ^ 
Labour  anjl  Power,  and  the  UKAEA,  before  the  ncccss^^^ 
licence  is  granted  for  operation  of  the  station. 
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ITRUCTED  and  equipped  to  manufacture  power 
isformers  up  to  the  largest  sizes  envisaged  in  the 
ling  years,  the  new  English  Electric  iramformer 
Stalford  was  last  week  shown  to  engineers  from 
d  overseas  attending  an  EE  Co.  symposium  on 
:r  design.  The  new  factory  covers  245,000  sq  ft 
£2  million  to  build  and  £1  million  to  equip.  Il 
)y  a  40,000  sq  ft  four-floor  office  block  providing 
ary  accommodation  for  design  and  commercial 

g  for  the  new  factory  was  commenced  in  I9SS 
ng  started  in  1957.  Up  to  the  time  the  factory 
ed.  the  largest  units  manufactured  had  been  120 
)-transfonners.  Now  the  range  shown  in  Table  I 
id  for  the  next  decade.  Transportation  difficulties 

the  physical  size  and  weight  of  transformers. 

the  new  factory  was  designed  with  this  in  mind, 
IS  decided  after  workstudy  that  provision  of 
icity  to  lift  400  tons  60  ft  high  would  give  an 
1    layout    for    manufacture    and    testing   with 

wasted  effort  b  shifting  the  transformers.  The 
:al  concept  is  that  large  transformers  should  be 
'  built  at  one  site  and  then  lifted  complete  with 
>ver  any  other  transformers  in  the  shop  to  the 
rea. 

resent  form  the  factory  is  self-contained  except 
metal-cutting  operations,  which  it  was  decided 
because  of  the  danger  of  metal  particles  getting 
oils.  The  only  metal-cutting  carried  out  is  the 

core  steel  and  a  few  special  processes  carried 
losures  with  walls  going  up  to  the  roof, 
tory  is  divided  into  six  bays,  one  of  which  is 
y  equipped  with  two  200-ton  cranes,  which  are 
apable  of  handling  the  largest  transformers  and 

achieve  most  lifts  separately.  There  is  another 
lilding  smaller  transformers.  Both  these  erection 

ready  access  to  test  facilities  for  heat  rutis  and 
je  tests. 

Generator 

end  of  the  hish  bay  is  the  impulse  generator, 
nd  built  at  Stafford  bv  EE  Co.  staff  and  claimed 
B  highest  voltage  {4.800  kVp)  in  Eurooe,  and  the 
jrgy  (346  kW-seconds)  in  the  world.  The  impulse 
uses  the  Marx  circuit  and  the  design  object  was 
generator  inductance  to  a  minimum  to  give  the 
jssible  raniie  of  impulse  wave  front  time  con- 
practice,  this  has  meant  combining  the  lowest 
umber  of  stages  with  a  high  operating  voltage, 
cnerator  as  built  has  12  stages  charged  at  the 
high  value  of  400  kV. 

the  12  stages  has  an  individual  capacitance  of 
ifarads  in  three  capacitors  in  parallel.  Charging 

comprises  a  transformer  feeding  a  voltaee- 
■  rcuit  controlled  in  turn  by  a  magnetic  amplifier 
d-back  circuit  from  a  resistance  divider  on  the 


Setting  up  the  generator  for  test  is  facilitated  by  use 
of  a  recurrent  surge  generator  constructed  as  an  analogue 
of  the  impulse  generator;  this,  of  course,  working  at  a  low 
voltage.  The  recurrent  surge  generator  is  Connected  to 
the  transformer,  adjusting  the  characteristics  of  the  circuit 
until  the  required  wave  form  is  obtained. 

Rotating  Plant 

Other  test  equipment  in  the  factory,  installed  in  a  bay 
alongside  the  high  bay,  provides  for  complete  testing, 
including  full-scale  heat  run  of  a  600  MVA  transformer. 
The  principal  equipment  consists  of  four  10  MVA  alter- 
nators driven  by  d.c.  motors  (to  give  variable  frequency) 
combined  with  42  MVAr  of  capacitors.  One  of  the  alter- 
nators may  be  synchronised  to  the  incoming  1 1  kV  supply 
and  used  as  a  synchronous  motor  to  drive  its  associated 
d.c.  machine,  so  giving  a  variable  d.c.  supply  for  testing 
reactors.  There  are  two  1  MVA  machines  used  to  give 
a  variable  frequency  auxiliary  system,  and  a  third  set 
rated  at  7-5  MVA  used  in  over-potential  testing  at 
frequencies  at  1,000  and  2,000  c/s. 

Test  transformers  in  separate  cells  adjacent  to  the 
machine  hall  give  voltages  between  II  kV  and  80  kV  in 


Tabl< 

Short  Get 

Voltage 

Siie 

Line  load  eurreni 

Weight 

ratio 

kV 

MVA 

A 

A 

kA 

Ibx  lO" 

ISO/33 

ISO 

575 

2.630 

17-5 

225 

300/20 

600 

1.160 

17.300 

102 

490 

•400/20 

800 

1,160 

23.100 

136 

620 

500/20 

1.000 

1.160 

2B,900 

170 

750 

500/300- 

(.500 

1.730 

2.880 

24 

620 

SOO/400" 

1.500 

1.730 

2.160 

21-6 

420 

«O.'30O" 

1.250 

I.SOO 

2.*» 

24 

400 

300.' ISO- 

SOO    '      %0 

1.920 

16 

.«, 

592 
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BRITISH  TRANSFdRMERS  IN  UNITED  STATES 


AMERICAN  technical  papers  have 
widely  reported,  during  the  past 
year,  trouble  with  breakdown  on  some 
large  English  Electric  transformers. 
During  our  visit  to  the  new  English 
Electric  Co.  transformer  works,  a  spokes- 
man said  that  such  breakdowns  were 
largely  connected  with  the  use  of  the 
sealed  gas-cushion  arrangement,  which 
for  some  time  has  been  favoured  by 
the  American  supply  industry  as  a  pre- 
ferred alternative  to  conservators.  English 
Electric  had  to  comply  with  US  specifi- 
cation requirements  by  designing  for  the 
use  of  this  system,  despite  misgivings 
about  it.  Now  research  has  shown  that 
the  gas-cushion  technique  results  in 
evolution  of  gas  bubbles  which  can  form 
points  of  local  voltage  stress,  favourable 
to  electrical  breakdown;  and  that  it  also 
encourages  formation  of  water  droplets. 
It   has   now   become   known   that   US- 


manufactured  transformers  have  also 
suffered  breakdowns,  presumably  from 
this  cause. 

In  the  gas-cushion  technique,  a  space 
is  left  above  the  oil  surface  sufficient 
to  permit  expansion  of  the  oil.  This 
space  is  filled  with  nitrogen  from  a  "top- 
up**  cylinder,  the  pressure  being  regu- 
lated. There  is  no  air  access,  so 
oxidation  of  hot  oil  due  to  its  contact 
with  the  air  of  the  atmosphere  (as 
can  happen  when  a  conservator  is  used)  is 
avoided. 

An  important  disadvantage  of  the  gas- 
cushion  method  arises  when  it  is  worked 
with  the  nitrogen  pressure  allowed  to 
vary  over  a  range  as  large  as  2  Ib/sq  in. 
to  8  Ib/sq  in.  At  the  higher  pressure, 
the  oil  absorbs  a  volume  of  nitrogen, 
which  it  is  slow  to  give  up  as  pressure 
falls :  it  becomes  supersaturated  with 
nitrogen.  After  a  time  delay,  this  nitrogen 


is  released  as  small  bubbles,  which  are 
liable  to  give  the  stress  concentrations 
already  mentioned. 

Another  trouble  occurs  because,  with 
the  sealed  gas  space,  there  is,  as  oil 
warms  up,  a  transfer  of  residual  moisture 
from  paper  insulation  to  oil,  and  thence 
to  the  gas  space.  Concentration  of 
moisture  vapour  there  reduces  the  dew 
point.  Because  of  this,  when  ambient 
temperature  falls,  water  may  condense 
on  the  tank  roof  and  drip  down  on  to 
the  windings  in  concentrated  droplet 
form.  If  such  droplets  get  into  the  trans- 
former winding,  the  risk  of  breakdown 
is  much  increased. 

Every  transformer  the  English  Electric 
Co.  have  sold  in  the  US  has  now  heen 
changed  to  conservator  oil  preservation 
with  the  customer's  agreement,  in  some 
cases  "^enthusiastic  agreement.** 


stages  of  about  1  kV.  Connection  to  l.v.  winding  or 
tertiaries  permit  voltage  testing  of  the  largest  transformers. 
Testing  carried  out  at  shop  floor  level  is  marshalled 
from  control  galleries  overlooking  the  test  area.  Radio 
link  is  used  between  the  various  members  of  the  test  team 
to  facilitate  speedy  progress. 

Design  Trends 

Papers  presented  at  the  symposium  already  mentioned 
fill  in  the  design  technique  background  to  the  impressive 
facilities  provided  by  the  new  works.  These  must  be 
viewed  against  predictions  of  trends  in  transformer  design, 
the  basic  consideration  of  which  is  that  cost  per  MVA  of 
transformers  falls  significantly  with  increase  in  size,  while 
the  associated  high  voltage  and  low  voltage  switchgear, 
foundations  and  the  necessary  land  does  not  change  much 
for  a  doubling  in  transformer  size. 

There  are,  of  course,  a  number  of  technical  limitations 
to  continued  increase  in  size.  There  is  a  general  view 
that  individual  components  of  electricity  supply  systems 
should  not  exceed  5%  of  the  aggregate  capacity  and  that 
the  maximum  size  of  a  generating  unit  should  not  exceed 
the  transmission  capacity  of  the  overhead  lines.  Switch- 
gear  design  imposes  a  limit  on  short-circuit  capacity  and 
the  current  rating  of  both  h.v.  and  l.v.  windings  may  be 
limited  by  that  of  associated  equipment.  Overall,  there  is 
a  limit  of  about  200  tons  for  world  transport,  imposed 
by  bridges,  dock  cranes  and  vehicle  capacity. 

Currently,  the  increase  in  flux  density  is  one  of  the 
most  effective  ways  in  reducing  transformer  weight.  It  is 
common  practice  now  to  use  as  much  as  17  kilogauss 
density  for  generator  transformers  and  between  15-5  and 
16  kG  for  transmission  transformers.  Increase  in  current 
density  can  also  help  reduce  weight,  but  the  increased 
copper  loss  is  uneconomic  where  load  factors  are  high. 
The  third  approach  to  weight  reduction  is  economy  in  the 
weight  of  structural  steel  used,  which  reoresents  about 
20  ®i  of  the  transport  weight  of  large  transformers.  How- 
ever, although  this  has  led  some  European  manufacturers 
to  use  wood  liberally  there  are  attendant  disadvantages, 
notably  shrinking  and  production  of  alkalis  in  the  oil. 
Aluminium  can  reduce  weight  and  size — with  non-ferrous 
metals,  tanks  can  fit  more  closely  to  windings — but  stress 
requiremrnts  make  the  saving  less  than  comparison  of 
density  suggests,  there  is  inherent  danger  of  arc  damage. 


eddy  loss  is  increased.  In  the  opinion  of  EE  Co.  designers, 
aluminium  ''is  a  last  resort"  as  a  contribution  to  weight 
reduction. 

Combination  of  18  kG  flux  density,  high  current  density 
(4,000  amp/sq  in.)  and  a  lightweigiht  tank  could  give  a 
50%  reduction  in  weight,  say  less  than  200  tons  for  a  450 
MVA,  300  kV  generator  transformer;  but  the  unit  would 
be  uneconomic. 

English  Electric  are  investigating  as  an  alternative  a 
subdivision  of  transformers,  three  possibilities  being: 

1.  Use     of     three-phase     groups     of     single-phase 
transformers. 

2.  Use  of  three-phase  units  with  core  building  and 
winding  assembly  undertaken  on  site. 

3.  Use  of  subdivisible  three-phase  units. 
Single-phase  transformers  cost  about  20%   more  than 

three-phase  units  and  have  an  iron  loss  30%  greater, 
Building  on  site  is  unlikely  to  be  possible  because  of  lack 
of  really  effective  insulant  drying  equipment  and  of  the 
testing  plant  now  required.  This  makes  manufacture  of 
subdivisible  three-phase  units  the  best  solution.  A  con- 
venient design  for  subdivision  has  a  five-limb  core,  which 
gives  a  yoke  half  the  sectional  area  in  that  of  a  three- 
limb  design.  The  proposed  division  would  be  between 
phases  in  a  vertical  plane,  involving  a  break  in  yokes, 
tank  and  tapping  leads,  assuming  three-phase  on-load  tap 
changing.  So  far,  this  idea  has  been  carried  to  the  develop- 
ments tests  on  a  one-third  scale  model  and  this  has.shown 
use  of  butt  joints  in  such  a  unit  to  be  free  of  major 
problems.  The  solution  looks  promising  except  that  it  does 
not  solve  loading  gauge  problems. 

Windings  and  Insulation 

From  the  electrical,  as  distinct  from  magnetic,  BSp^y 
paper,  fullerboard  and  oil  remain  the  major  elements  \^ 
transformer  construction.  Although  paper  is  the  bas»^ 
material  for  conductor  insulation,  the  development  ^^ 
larger  transformers  operating  at  higher  voltages  has  POJ*)^^* 
the  need  for  a  new  insulating  material  which  combi*^  ^ 
superior   insulating   properties   with    better   space   fact^ 


v*^ 


A    terylene    material    called    Melinex    is    thought    to 
promising    in    this   respect.    It   has    a   higher    breakd^    -^ 
strength  than  oil-insulated  paper  (4,000  V/rnil  at  50  ^^^ 
with  an  equal  dielectric  constant  and  it  is  impemouS 
moisture. 
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is  the  impervious  nature  of  the  Melinex  that  makes 
ipplication  difficult;  for  oil  cannot  penetrate  it.  so 
:  is  some  risk   of  air  voids  and  corona   formation 

is  applied  solidly  to  a  conductor.  It  is  toeing  used 
ombinaiion  with  paper  in  a  patented  way.  The  Con- 
ors are  insulated  with  paper  tape,  and  then  Melinex 
1    in    I)    cross-section    is    apiriied    alternately    upright 

upside-down  on  adjacent  conductors.  Tlie  open  end 
lits  penetration  of  oil  into  the  paper,  but  a  good 
:ness  of  inier-conducior  insulation  is  provided. 
I  Co.  use  solid  fullerboard  for  transformers  above 
kV,  the  major  advantage  claimed  being  smaller  radial 
ances,  only  about  half  that  for  the  conventional 
rboard  barrier  system.  Solid  fuUerboard  is  also 
Lger  mechanically.  To  give  reinforcement  where  axial 
radial  stresses  interact  along  the  surface  of  the  fuller- 
d,  each  interleaved  h.v.  disc  coil  is  individually 
iped  with  additional  layers  of  paper,  in  a  manner  thai 
tits  access  for  oil. 

ipulse  strength  considerations  with  h.v.  windings  point 
need  for  some  form  of  interleaving.  The  technique 

by  the  EE  Co.  is  to  have  pairs  of  discs  alternately 
'ing  conductors  from  the  two  coils  concerned.  Only 

interconnections  are  required,  and  the  mechanical 
gth  of  the  disc  coil  is  obtained,  together  with  increased 
t  capacitance  that  can  improve  impulse  performance. 


;reased  flux  density  in  transformer  cores  has  already 
mentioned.  Other  changes  concern  methods  of 
Dg  together  the  core  laminations.  As  an  alternative 
amping  with  through  bolts,  use  is  being  made  of  two 
liques  exploiting  plastics  materials.  In  one,  a  close- 
g  tube  of  polyester  resin  glass  tape  is  fitted  over  the 
and  subsequently  cured  in  position  to  hold  the 
lations.  In  Uie  other,  a  direct  epoxy  resin  bond  is 
:  between  individual  laminations, 
rectional  properties  of  cold-rolled  3%  silicon  steel, 
iportant  in  reducing  iron  losses,  have  a  complicating 
I  at  the  corners  of  core  stacks.  Here,  there  is  a  risk 
(cessive  concentration  of  losses  due  to  flux  passing 
;s  the  direction  of  the  rolling.  It  is  possible  to  design 


corner  arrangements  that  will  restrict  this  effect,  but  they 
have  to  be  considered  in  terms  of  complexity  of  cutting. 

Noise 

Increasing  concern  about  noise  is  being  evidenced  by 
transformer  manufacturers.  Close  attention  to  this  problem 
is  being  given  experimentally  at  Stafford.  Amongst  the 
techniques  used  is  measurement  of  vibrations  of  cores 
to  discover  the  fundamental  origin  of  the  noise.  Of  course, 
it  is  magnetostriction  that  causes  the  noise  mainly,  but 
quality  in  this  respect  varies  widely  over  different  consign- 
ments of  cold-rolled  steel  that  are  nominally  identical. 

Theoretical  investigation  of  the  noise  problem  shows 
that  the  oil  acts  as  an  excellent  coupler  to  transmit  core 
vibrations  to  the  transformer  tank.  If  the  noise  trans- 
mission is  not  to  be  further  increased,  then  the  natural 
vibration  frequency  of  the  tank  must  be  kept  well  removed 
from  the  significant  components  of  core  vibration.  Tank 
stiffeners  require  careful  consideration  from  this  aspect. 
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Apptiance  approval  in  action 


SHH    NOV.  DEADLINE  FOR  FIRES,  KETTLES,  BLANKETS,  CLEANERS 


SUCH  progress  has  been  made  with  the  plan  for  the 
approvals  board  for  electrical  domestic  appliances  that 
this  week  electrical  manufacturers  are  to  be  approached 
to  secure  their  full  participation  in  respect  of  all  their 
appliances  falling  within  the  first  group  selected  for 
approval.  Everything  is  set  for  a  programmed  change-over 
to  full  approval  for  all  electrical  appliances,  although  it 
is  not  certain  when  the  time  will  be  ripe  for  a  publicity 
scheme  to  secure  acceptance  of  the  approval  mark  by  the 
public. 

It  is  less  than  a  year  ago  that  the  provisional  board  of 
management  was  set  up,  and  although  the  Board  of  Trade 
has  not  yet  approved  the  Articles  of  Association,  the 
organisation  planned  is  a  Council  of  representatives  of 
the  industry,  the  Home  Office,  National  Chamber  of 
Trade,  EAW,  BSI,  and  its  advisory  bodies,  under  the 
president.  Lord  Citrine,  together  with  a  board  of  manage- 
ment, under  the  chairmanship  of  Mr  T.  E.  Daniel,  with 
Mr  C.  A.  Zweigbergh  as  full-time  director. 

Testing  of  appliances  will  normally  be  carried  out  at 
the  EDA  testing  laboratories  at  Leatherhead,  but  if  neces- 
sary other  laboratories  will  be  used  such  as  the  new  BSI 
centre  at  Hemel  Hempstead.  All  testing  will  be  carried  out 
to  British  Standards  and  the  BSI  have  undertaken  that  all 
domestic  appliances  will  be  covered  by  appropriate  speci- 
fications concerned  with  safety. 

The  main  purpose  of  approval  will  be  confined  to 
protecting  the  consumer  and  it  is  felt  that  in  the  long  run 
this  will  benefit  all  sections  of  the  trade.  The  tests  for 
approval  will  not  only  assess  the  electrical  and  mechanical 
safety  features  but  also  the  reliability  of  such  features. 
The  testing  will  be  performed  on  an  initial  sample  or 
samples  and  from  the  resulting  test  report  the  committee 
responsible  may  authorise  the  manufacturer  to  use  the 
approvals  mark.  However,  reliance  will  not  be  placed  on 
this  initial  test  alone.  It  is  planned  to  carry  out  check 
testing  of  approved  models  at  suitable  intervals  but  at  not 
less  than  once  a  year.  In  addition,  it  is  visualised  that  it 
may  be  necessary  to  visit  the  factory  so  that  the  organisa- 
tion and  conditions  of  quality  control  can  be  assessed  as 
to  their  effect  on  the  stable  standard  of  production. 

Final  Approval  in  February 

In  the  launching  of  this  scheme  two  factors  had  to  be 
kept  in  mind.  There  had  obviously  to  be  an  interval  of 
time  between  the  setting  up  of  approval  facilities  and  the 
full  impact  of  the  scheme  on  the  public,  in  order  to  ensure 
the  flow  of  approved  appliances  through  the  trade.  Also, 
it  was  necessary  to  prevent  an  excessive  rate  of  applica- 
tion during  the  initial  period  so  as  to  prevent  testing 
facilities  being  swamped.  For  this  reason,  appliances  have 
been  arranged  in  groups  convenient  for  laboratory  load- 
ing. The  first  group  chosen  includes  radiant  fires,  electric 
kettles,  electric  blankets  and  vacuum  cleaners.  Application 
forms,  together  with  details  of  the  regulations,  are  now 
available  from  the  director  of  the  British  Electrical 
Approvals    Board,   26-27  Cockspur   Street,   S.W.I.   These 


forms  will  be  needed  by  overseas  manufacturers  importing 
domestic  electrical  appliances  into  the  UK  if  they  wish  to 
secure  approval  by  the  new  Board. 

Timing  of  the  first  group  programme  has  been  fixed  and 
application  forms  should  be  submitted  not  later  than 
30  November.  It  is  stated  that  samples  will  be  called 
forward  as  required  and  notification  of  approval  given 
on  28  February,  1961.  The  initial  work  of  approval  will 
be  eased  by  the  arrangement  of  accepting,  without  further 
test,  any  appliance  appearing  in  the  current  EDA  list  of 
approved  appliances,  and  electric  blankets  that  carry  the 
BSI  Kite  mark  will  be  automatically  eligible. 

The  programme  for  the  second  group  of  appliances  wfll 
not  be  finalised  until  after  the  initial  applications  of  the 
first  group  have  been  received  but  it  is  expected  that  this 
will  be  arranged  to  overlap  the  first  group;  a  timing  early 
in  the  new  year  is,  therefore,  indicated.  Experience  will 
dictate  the  programming  of  other  groups.  The  actual 
design  of  approval  mark  is  expected  to  be  agreed  shortly 
and  is  one  which  must  become  the  symbol  of  electrical 
safety. 


GAS  BOARD  REPORT 

FOR  the  second  year  running  the  gas  industry  records 
a  deficit  on  the  year's  working,  and  most  of  the 
statistics  in  the  annual  report  show  a  decline  on  the 
previous  year.  The  bright  spot  was  the  6*4%  increase  in 
gas  sales  to  industrial  consumers  which  reflects  the  increase 
in  industrial  activity  and  the  growing  use  of  gas  as  a 
fuel.  Commercial  sales  were  down  3-5%  and  domestic 
consumption  by  7-2%;  the  number  of  domestic  consumers 
fell  and  so  did  the  production  of  coke.  Under  the  stimulus 
of  easier  credit  conditions, sales  of  appliances  increased.  The 
actual  figures  are  shown  in  the  accompanying  table,  com- 
pared with  sales  of  electrical  appliances  by  area  boards, 
which  of  course  is  only  part  of  the  electrical  sales  story 
as  it  excludes  electrical  retailers. 

Applianca  iaIm  by  Gas  and  Elactridty  Boards 


Cookers 
Water  Heaters 
Wash  Boilers... 
Washing  Machines 
Refrigerators  ... 


Gas 

Sales  59/60 


1795,578  • 
232.956  ; 

182.755 

88,350 


%  Increase 
on  last  year 


+  19-3 
+  17-8 

-20-8 

+76-5 


Electric 
Sales  59/60 


345.923 
259.005 
65.398 
161.998 
172.537 


on  last  /••  ' 


Success    is    reported   with   new   designs   of   low   pri^ 
refrigerators    and    the    use    of    thermostatic    control    ^ 
instantaneous  water  heaters.  A  special  cooker  for  phys:^^ 
ally  handicapped  people  was  introduced  during  the 
Novel  methods  of  flueing  water  heaters,  space  heaters  a3 
drying  cabinets  have  been  introduced  for  multi-storey  fla 
and  the  thirteen  schemes  in  operation  are  fully  insi 
mented  for  record  purposes.  Some  2,000  dwellings  usii 
such  methods  of  heating  are  in  course  of  erection. 


^^'♦^^ 
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CHAIRMEN'S  ADDRESSES  DEAL  WITH  TELEPHONY  AND  SUPPLY 
DEVELOPMENT  IN  MANCHESTER  AND  NORTH  SCOTLAND 


I  ECENT  developments  in  telephone  instruments  and 
in  the  exchange  and  line  equipment  were  outlined  in 
^  the  address  to  the  East  Midlands  Centre  of  the  lEE, 
1  by  Lt-Col  W.  E.  Gill,  T.D.,  mj£.e.  (Lt-Col  Gill  is 
phone  Manager  of  the  GPO,  Peterborough  Area.) 

[though  the  telephone  instrument  had  changed  con- 
ably  with  the  advent  of  a  "new  look"  and  use  of  new 
trials,  notably  printed  circuits  and  gravity  switches,  he 
the  only  major  addition  was  an  automatic  regulator, 
e  the  principal  change  in  design  was  replacement  of 
conventional  magnetic  diaphragm  by  the  rocking 
iture  receiver. 

le  automatic  regulator,  now  incorporate^  in  new 
uments,  superseded  the  barretter  device  previously 
ted  at  exchanges  which  compensated  for  the  consider- 
changes  in  line  resistance  experienced  on  calls  over 
rent  distances.  The  variety  of  calls  handled  by  modem 
uments  exceeded  the  range  of  the  barretter  device 
it  has  been  replaced  by  a  regulator  consisting  of  a 
ible  loss  network  made  up  of  rectifier  elements  and 
pied  to  prevent  excessive  loudness  on  short  lines, 
[uency  range  of  the  new  instruments  remained  in  the 
1  300  to  3,400  c/s,  which  gave  intelligible  conversation 
out  undue  cost;  however,  the  instruments  achieved 
itter  response  with  consequent  reduction  in  distortion, 
rocking  armature  receiver  was  largely  responsible  for 
great  increase  in  sensitivity  obtained. 

evelopment  of  new  subscriber  requirements  in  unex- 
ed  areas  could  only  be  met  in  the  past  by  providing 
xcess  of  cable  pairs.  Lt-Col  Gill  outlined  the  "Cabinet- 
ir-d.p.  flexibility  scheme'*  which  has  eased  this  par- 
!ar  problem  considerably  by  permitting  diversion  of 
e  pairs  between  terminal  points.  In  the  cabinet,  a 
s-connecting  frame  has,  on  one  side,  terminations  for 
main  exchange  cable  pairs;  and,  on  the  other  side, 
es  radiating  to  a  number  of  pillars.  Cross-connection 
he  cabinet  permits  selected  exchange  pairs  to  be  put 
ugh  to  these  pillars.  Similar  cross-connecting  arrange- 
its  in  the  pillars  permit  any  pair  from  the  cabinet 
>e  connected  to  cables  linking  to  a  number  of  d.p's. 
system  gives  economy  in  the  number  of  exchange 
s — ^the  most  expensive  item — and  enables  diversions  to 
made  in  the  cabinets  or  pillars  more  quickly  and 
iply  than  was  possible  in  cable  joints. 


bles  and  Trunk  Dialling 

replacement  of  copper  by  aluminium  conductors  for 
phone  circuits  was,  he  thought,  unlikely,  but  plastics 
cable  sheathing  was  rapidly  gaining  ground  over  lead 
ause  it  was  lighter,  tougher  and  cheaper.  Plastics  cables 
Id  also  be  laid  without  the  relatively  expensive  earthen- 
"e  ducts  which  were  necessary  to  protect  the  lead- 
ered  cable.  All  local  cables  up  to  100  pairs  were  now 
:lie  all-polythene  type  and  the  range  would  undoubtedly 
extended.  Their  main  disadvantage  was  jointing. 


It  seemed  likely,  said  Lt-Col  Gill,  that  the  first  electronic 
exchange  would  be  installed  in  London  within  the  next 
two  years.  Already,  exhaustive  tests  had  been  carried 
out  on  the  experimental  exchange  at  Dollis  Hill,  which 
had  access  to  Uie  London  network. 

The  modem  telephone  system,  by  using  carrier  current 
working  and  improved  designs  of  amplifiers,,  had  permitted 
great  reductions  in  cable  weight.  The  latest  coaxial  system 
under  construction  could  cater  for  nearly  2,000  speech 
circuits  using  only  two  coaxial  pairs  of  |  in.  dia  and 
witii  a  three-mile  spacing  for  repeaters. 

Supply  in  the  Manchester  Area 

Meeting  the  growing  electricity  requirements  of  nearly 
half  a  million  consumers  and  creating  a  new  single  supply 
organisation  from  seven  separate  undertakings  was  how 
Mr  F.  Linley,  m.i.e.e.,  a.m.c.t.,  chairman  of  the  North  West 
Centre,  summarised  the  work  of  the  past  12  years  in  the 
Manchester  area  when  he  concluded  his  address,  "Achieving 
Our  Purpose."  (Mr  Linlcy  is  manager  of  the  NWEB 
Manchester  sub-area.) 

Outlining  the  history  of  the  sub-area  since  1948,  Mr 
Linley  described  some  of  the  problems  which  had  to  be 
overcome  in  the  seven  sub-areas,  which  include  greater 
Manchester.  This  sub-area,  although  having  an  area  of 
only  120  sq  miles,  had  a  population  of  U  million  and  by 
far  the  greatest  concentration  of  commerce  and  industry 
in  the  country. 

Originally,  to  maintain  the  personal  touch,  districts  were 
limited  to  about  60,000  consumers.  Subsequent  experience 
had  shown  that  80,000  consumers  and  their  associated 
system  could  be  handled  satisfactorily  as  a  district  and 
this  led  to  merging  of  two  of  the  smaller  districts. 

The  character  of  the  different  undertakings  in  1948  gave 
rise  to  serious  load-sharing  difficulties  and  instability,  since 
the  network  operated  both  as  a  transmission  and  distribu- 
tion system. 

For  example,  340  MVA  or  84%  of  the  total  load  com- 
prising Eccles,  Sale,  Stretford,  Manchester  and  Cheadle 
undertakings  was  carried  on  a  solidly  connected,  33  kV 
system,  fed  by  only  three  power  stations  of  any  size  and 
with  only  a  single  grid  connection  at  Barton. 

Three  steps  taken  by  the  sub-area  to  improve  supplies 
were  outlined  by  Mr  Linley,  In  the  first  stage  Carrington 
power  station  was  commissioned,  two  further  grid  intake 
points  were  introduced  and  certain  loads  transferred. 

Three  further  grid  intakes,  including  one  in  the  centre 
of  the  city,  comprised  the  second  step.  During  this  stage, 
outdated  switchgear  at  Barton  was  replaced  and  the  33  kV 
feeder  protection  system  modernised. 

Work  continues  on  the  third  step,  aimed  at  meeting  a 
compound  load  growth  of  nearly  6%  p.a.,  which  has 
resulted  in  a  rise  from  400  MVA  to  over  700  MVA  and 
which  may  well  increase  to  1,100  MVA  by  1968. 
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In  this  Stage,  a  further  four  grid  intake  points  will  be 
required  and  also  275  kV  intakes  at  Carrington  and  Staly- 
bridge.  Further  load  transfers  will  also  be  made. 

A  striking  indication  of  improvement  in  reliability  was 
quoted  by  Mr  Linley  for  the  Allrincham  system,  which 
originally  operated  at  2  kV.  In  1948,  36,000  consumer- 
hours  were  lost  by  faults.  This  was  reduced  to  1 20 
consumer-hours  in  the  first  eight  months  of  this  year, 
despite  a  load  increase  from  13  MVA  to  30  MVA.  This 
achievement  was  largely  as  a  result  of  a  £500,000  scheme 
for  the  II  kV  and  lower  voltage  distribution  systems. 

Much  of  the  ex-Manchester  66  kV  system  has  been 
uprated  to  II  kV  and.  although  this  decision  has  paid, 
it  was  accompanied  by.  as  Mr  Linley  put  it,  a  disturbing 
number  of  faults,  mainly  on  cable  terminating  lengths  and 
end  boxes. 

Load  growth  is  expected  to  require  construction  of  nearly 
2,000  substations  by  1968,  representing  a  commissioning 
rate  of  one  every  three  working  days.  Difficulties  of  obtain- 
ing suitable  sites  meant  increasing  use  of  transformer  units 
in  underground  chambers  or  buried  in  footpaths. 

Development  of  standard  techniques  for  construction 
and  operation  work  was  given  early  consideration  and  it 
was  decided  not  to  wait  for  area  board  or  national 
standards  (o  be  established.  Although  some  changes  have 
been  necessary,  this  decision  has  proved  justified.  An 
example  was  safety  regulations,  which  were  drafted  and  in 
use  in  a  few  weeks.  Safety  requirements  were  found  to 
conflict  with  the  breaking  capacity  and  operatioQ  of  many 
existing  switchgear  installations  and  a  programme  for 
replacing  this  gear  by  units  of  ISO  MVA  and  250  MVA 
rating  at  a  cost  of  nearly  £200,000  is  now  two-thirds 
completed. 

A  vital  decision,  taken  early,  was  lo  centralise  control 
at  the  existing  control  room  in  Dickinson  Street.  This 
control  room  now  has  facilities  for  control  and  alarms  in 
4-132  kV  substaUons,  34-33  kV  substations  and  II7-I1/6-6 
k V  substations  and  co-ordinates  switching  of  1 ,350  network 
stations. 

An  early  introduction  essential  to  the  success  of  a  cen- 
tralised control  scheme  was  standardisation  of  all  diagrams 
and  methods  of  operation.  The  control  room  now  has 
a  complete  system  diagram  and  shows  all  earthed  equip- 
ment and  jdant  abnormalities.  Communication  with  local 
substations  is  maintained  through  II  automatic  exchanges 
and  about  1.200  telephones.  A  radio  transmitter  has  also 
been  installed  at  Stretford,  covering 
the  whole  sub-area,  and  32  vehicles 
have  two-way  radio  telephones. 

Mr  Linley  concluded  by  examining 
the  use  mad:  of  the  efforts.  He  said 
that  only  7%  of  the  total  load  was  on 
for  100%  of  the  day,  whereas  the  final 
25%  was  only  on  for  about  3%  of  the 
day.  Such  ineRicient  use  of  the  avail- 
able resources,  he  thought,  indicate 
the  urgent  need  for  fuel  cells  or 
energy  storage  to  meet  peak  demands. 

Siqtply  in  North  of  Scotland 

Supply  developments  also  formed 
the  subject  of  the  Scottish  chairman's 
address,  given  this  year  by  Mr  R.  B. 
Anderson,  m.i.mech.e.,  m.i.e.e.  (Mr 
Anderson  is  Dundee  district  manager 
of  the  NSHEB.) 

He  traced  the  history  of  supply 
undertakings  from  the  first  plant  estab- 
lished in  1890  to  the  present-day  work 


of  the  NSHEB.  This  hrst  installation  was  built  by  the 
monks  of  Fort  Augustus  Abbey  only  eight  years  after  the 
first  experimental  sUiion  was  brought  into  service  in 
London. 

The  NSHEB  was  established  in  1943  under  the  chair- 
manship of  Lord  Airlie.  Within  18  months,  hydro-electric 
construction  schemes  were  published  amounting  to  nearly 
137  MW.  including  the  1305  MW  Loch  Sloy  station. 
Before  the  Electricity  Act  was  passed  in  1947,  the  Board 
had  ordered  488  MW  of  hydro-plant  and  two  stations,  at 
Morar  and  Lochalsh,  had  been  commissioned. 

As  a  result  of  the  Act,  the  NSHEB  to:*  over  16  undff- 
takings  totalling  230  MW  installed  capacity.  They  became 
responsible  for  generation,  transmission  and  distribution  in 
a  sparsely  populated  area  in  which  about  half  the  popula- 
tion of  nearly  1-2  million  were  without  supply,  aud  several 
d.c.  to  a.c,  conversion  schemes  were  required.  In  the  16 
years  since  their  formation  to  1959,  total  capital  expendi- 
ture by  the  Board  amounted  to  £205  million  and  the 
addition  of  nearly  196,000  new  consumers  had  nearly 
doubled  the  number  connected.  Mr  Anderson  drew  attention 
to  the  rise  in  cost  of  connection  by  comparing  the  I94t 
figure  of  £100  with  the  1958  figure  of  £270  per  consumer. 

Hydro  generation  investment  amounted  to  over  £141 
million,  spread  over  38  schemes  totalling  785  MW,  and 
with  an  estimated  annual  output  of  2,148  mUlion  units. 
Two-thirds  of  this  total  was  consumed  in  the  Board's  arei. 
and  the  remainder,  sold  in  bulk,  assisted  in  paying  for 
supplies  to  rural  areas. 

Mr  Anderson  referred  to  the  NSHEB  practice  of  using 
a  carrier  system  on  power  lines  for  protection,  control  and 
communication.  Facilities  exist  on  the  entire  132  kV  Mi- 
work.  The  carrier  system  was  used  for  high-speed  prottc- 
tion  and  remote  control  of  unattended  hydro -stations. 

The  Board  had  experimented  with  a  gas  turbine  instal- 
lation at  Dundee,  a  peat-burning,  open-cycle  installation 
and  a  100  kW  wind  generator,  but  none  of  these  schemes 
seemed  to  be  economically  justifiable  at  present. 

In  conclusion,-  Mr  Anderson  referred  lo  the  400  MW 
pumped  storage  scheme  now  under  construction  at  Loch 
Awe.  This  scheme  is  anticipated  to  give  a  cost  per  kW  of 
only  £38  and  the  annual  charges  per  kW  are  expected  W 
be  considerably  lower  than  other  types  of  generating  plant. 

Nearly  90%  of  all  possible  consumers  are  supplied  and 
present  schemes  aim  at  supplyingji  further  5.000. 


Fig.  I.    AtoncheMer  control  room  ot  DicliJfiJOf)  Streel.    The  centre  has  o  wall  liiagram  of  ihe 
complete  system  end  IMS  facilitiei  for  control  ond  alarms  at  tSS  subiiotions  and  l,3S0  network 
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fOW  that  the  time  has  arrived  for  us  to  seek  the 
company  of  the  fire  in  the  evenings,  some  of  us 
will  be  looking  more  closely  at  the  decorations  in 
home,  and  either  congratulating  ourselves  on  having 
i  them  or  visualising  the  task  ahead  of  us.  Whichever 
gory  one  falls  into  I  feel  sure  that  at  some  time  he, 
[le,  must  have  looked  at  the  switch  and  socket  positions 

vowed  that  something  would  have  to  be  done  about 
business  of  *'feeling'*  for  a  switch  in  the  darkness,  and 
subsequent  grubby  evidence.  I  was  in  such  a  mood 

the  other  day,  and  my  aching  limbs  kept  reminding 
of  the  fact  that  unless  something  was  done  then  my 
'e  effort  might  be  spoiled, 
still  had  the  problem  on  my  mind  when  the  answer 

placed  in  front  of  me.  The  answer  was  in  the  shape 

perspex  "collar**  of  the  size  to  fit  around  and  behind 
cover  plate  of  a  flush  switch  of  the  type  mounted  in 
1299  or  1363  boxes.  It  is  called  a  luminous  locator  and, 
ay  opinion,  is  an  excellent  way  of  finding  a  switch 
le  house,  for  it  emits,  in  the  darkness,  a  bright  green 
troluminescent  glow  all  round  the  accessory.  In  daylight 

an  ivory  colour  and  extremely  pleasant  to  look  at. 
I  connecting  leads  are  fitted  to  the  "luminator"  and 
itors  are  incorporated  in  the  unit, 
am  privileged  by  being  one  of  the  few  people  to  have 

of  these  installed  in  my  house,  and  it  has  aroused 
X  interest  and  admiration  amongst  friends.  I  have  sited 

my  porch,  where  previously  people  did  have  difficulty 
nding  the  switch. 

f  course,  the  house  is  not  the  only  place  where  I  can 
this  most  useful  accessory  being  used.  I  recently  men- 
ed  the  homes  for  elderly  and  infirm  people  and  I 
see  great  use  being  made  of  it  in  such  places.  The 
e  (5s  8d)  is  surely  as  reasonable  a  one  as  anyone 

ask  for.  Some  accidents  in  the  home  could  be 
'ented  by  this  accessory. 

rtridge  Fuses 

[any  homes  are  now  equipped  with  consumers  units 
:h  use  cartridge  fuses.  My  own  house  is,  and  on  doing 
normal  check  of  spare  fuses,  etc.,  before  the  winter 
ly  sets  in  I  discovered  that  there  were  no  30  A  ratings 
ny  stock.  Next  morning  I  walked  into  my  local  elec- 
ty  showroom  and  requested:  "Two  30  A  cartridge 
s,**  and  was  rather  surprised  to  learn  that,  besides  not 
king  them,  the  gentleman  serving  me  did  not  know 
re  they  were  used  in  the  normal  household.  I  explained 

I  had  two  such  fuses  in  my  consumer  unit  at  the 
er  position  but  it  still  failed  to  register.  I  explained 

you  could  either  have  rewireable  or  cartridge  fuses 
uch  a  unit,  and  I  left  the  shop  almost  feeling  that  it 
ht  be  me  that  was  wrong  after  all. 
then  made  my  way  along  to  two  electrical  shops  and 
the  same  answer  but  with  a  slight  difference.  Both 
pkeepers  informed  me  that  they  only  stocked  a  few 
ridge  type  fuses  of  the  lower  rating  as  they  found  that 
it  householders  regarded  the  local  electricity  show- 
ms  as  the  "correct"  place  to  purchase  such  things. 
lUSt  say  that  the  two  shopkeepers  knew  what  a  30  A 
tridge  fuse  was  and  why  I  wanted  one.  It  seems  to  be 


a  sad  state  of  affairs  when  this  happens.  No  wonder  there 
is  the  resort  to  such  things  as  tinfoil  and  pieces  of  hairpin 
that  we  hear  about  to  keep  apparatus  going ! 

Indicator  Lights 

I  had  an  interesting  chat  with  a  resident  engineer  the 
other  day  on  the  matter  of  indicating  lights  and  was 
pleasantly  surprised  to  be  shown  some  of  his  ideas  on  the 
matter.  Perhaps  he  had  carried  his  ideas  a  little  too  far, 
for  he  had  near  indicators  on  all  his  main  switches  and 
all  his  isolators,  etc.  On  his  t.  p.  and  n.  switches  he  had 
three  indicators  with  different  coloured  glasses.  I  admit 
that  the  installation  was  very  old  and  tnat  he  had  had 
a  lot  of  trouble  with  fuses  and  so  on  due  to  badly  trained 
operators  on  the  machines.  This  was  his  way  of  trying  to 
do  something  about  it  all  and,  at  the  very  least,  it  helped 
him  to  find  the  spot  affected  quite  quickly. 

I  wonder  just  how  many  plants  are  in  a  similar  bad 
condition  through  bad  maintenance  and  lack  of  money 
being  diverted  to  the  engineering  works?  Machines  are  in 
some  people's  minds  something  vyhich  should  work  for 
years  and  years  without  trouble.  Similarly,  electrical 
installations  are  thought  to  be  ageless.  I  have  often 
expressed  my  opinions  on  the  possibilities  of  providing  a 
reasonable  inspection  and  test  of  installations,  but  I  cannot 
see  any  move  in  the  industry  to  provide  such  facilities. 

Site  Conditions 

My  recent  remarks  on  alleged  conditions  prevailing  on 
building  sites,  when  little  or  no  care  was  given  to  the 
electrical  conduits,  etc.,  by  the  builder,  have  attracted 
evidence  suggesting  that  these  are  not  so  isolated  as  I  had 
hoped.  Letters  from  my  readers  comment  not  only  on  the 
attitude  towards  the  electrical  installation  but  to  many 
other  things.  One  contractor  told  me  this  week  that  he  had 
laid  m.i.c.c.  cable  in  a  floor  screed  having  first  ascertained 
that  cork  tiles  were  to  be  stuck  down  on  the  finished  floor. 
The  work  was  done  with  the  full  approval  of  the  architect 
and  my  friend  was  startled  to  learn  a  few  days  later  that 
faults  had  developed  in  the  wiring  system.  Investigation 
showed  that  although  the  cork  tiles  had  been  stuck  down 
they  had  also  been  "pinned"  at  certain  places  by  means  of 
nails  similar  to  the  old-fashioned  gramophone  needles.  The 
m.i.c.c.  cables  were  pierced  in  places  by  these  needles. 

Much  of  this  sort  of  trouble  appears  to  be  the  result 
of  "sub-contracting"  certain  works  by  the  builder.  Many 
builders,  of  the  smaller  size  especially,  employ  only 
labourers  and  perhaps  one  carpenter  and  one  bricklayer. 
When  such  a  builder  gets  a  job  to  quote  for,  he  obtains 
other  quotes  for  the  plastering  and  plumbing,  etc.,  and  it  is 
quite  obvious  that  these  sub-contractors  do  not  wish  to 
waste  any  time  on  the  job  or  be  held  up  by,  for  instance, 
the  electrician  altering  a  conduit  or  something  of  that 
nature.  Plasterers  are  well  known  for  such  attitudes  for  I 
have  seen  many  instances  of  boxes  being  2  in.  behind  the 
face  of  the  wall  and  elsewhere  on  the  same  wall  a  box 
protruding  i  in.  beyond  the  finished  wall.  These  arc  the 
things  which  get  the  building  industry  a  bad  name  and 
we  in  the  electrical  trade  cannot  afford  to  share  it. 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


CANADA 


Another 

The  Red  Rock  Falls  generating  station 
of  the  Hydro-Electric  Power  Commission 
of  Ontario  entered  its  final  phase 
recently  when  the  last  diversion  portgate 
was  closed  and  the  river  started  backing 
up  behind  the  dam.  Expected  to  be  in 
operation  late  next  month,  the  38  MW 
development  on  the  Missisagi  River  is, 
in  fact,  the  smallest  of  the  13  hydro- 
electric plants  built  by  the  Commission 
since  the  war. 

Diiect  Sales  Hit  R^aOen 

Direct  sales  of  electrical  appliances  by 
manufacturers  to  apartment  builders  and 
developers,  coupled  with  a  general  falling 
off  in  the  appliance  market  is  causing 
concern  to  Canadian  retailers.  The  prac- 
tice of  manufacturers  supplying  builders 
direct  originated  25  years  ago  but  has 
only  been  adopted  by  Canadian  manu- 
facturers in  the  last  two  years  to  en- 
courage  sales.    Retailers   complain   that 
apartment    builders    are    obtaining    re- 
frigerators and  other  domestic  appliances 
sometimes   at   less   than   the   wholesale 
price  to  the  retailer,  and  that  some  of 
these  are  **leaking"  to  the  general  public. 
Mr  Jack  Blustein,  of  New  Era  Home 
Appliances  says  that  if  the  situation  does 
not  improve  many  retailers  will  be  put 
out  of  business.  Mr  S.  J.  Randall,  presi- 
dent and  managing  director  of  General 
Steel  Wares,  who  make  washing  machines 
and  other  domestic  electrical  equipment, 
is  reported   to  have  conceded  that  his 
company  offer  special  rates  to  builders. 
But  in  a  period  of  shrinking  sales,  manu- 
facturers can*t  expect  to  stay  in  business 
when    other    manufacturers,    many    of 
them  subsidiaries  of  US  companies  where 
the  practice  is  widespread,  offer  builders 
reduced  rates.  Mr  Blustein  argues  that 
if   the   manufacturer  sells  his  products 
at  cost  or  less  than  cost  to  apartment 
builders,  he  must  increase  his  price  to 
the   regular  retailer  and,   therefore,   the 
ordinary   citizen    is   actually   subsidising 
apartment  builders. 

Columbia  Power  Controversy 

Formation  of  an  international  power 
pool  to  make  full  use  of  Canadian 
hydro-electric  potential  was  urged  by 
Mr  J.  D.  Stevens,  consultant  for  the 
Peace  River  scheme,  and  Mr  R.  D. 
Chantrill,  AEI  Ltd.  They  were  speaking 
at  the  forty-fourth  annual  conference  of 
the  Pacific  North-West  Trade  Associa- 
tion. 


Criticism  of  the  proposed  50-50  basis 
for  sharing  downstream  benefits  of  the 
Columbia  River  scheme,  between  Canada 
and  the  US,  were  made  by  Dr  John 
Davis,  director  of  research  and  planning 
for  the  EC  Electric.  He  maintained  that 
the  combination  of  Canada  supplying 
more  than  ten  times  the  capital  provided 
by  the  US,  and  the  higher  rates  of 
interest  prevailing  in  Canada  could  well 
mean  that  Canadians  would  pay  up  to 
20  times  more  than  Americans  for  their 
electricity.  He  also  urged  the  proposed 
order  of  construction  should  be  changed, 
that  the  Arrow  Lake  and  Mica  Creek 
schemes  should  be  combined  and  that 
these  should  be  followed  by  Libby  dam. 

Noclear  AsBodadon  Formed 

A  central  agency  to  stimulate  develop- 
ment of  nuclear  energy  for  peaceful 
purposes,  the  Canadian  Nuclear  Asso- 
ciation, has  recently  been  formed  to  cor- 
relate the  requirements  of  industry, 
utilities  and  educational  institutions  in 
nuclear  development. 

President  of  the  association  is  Ian  F. 
McRae,  chairman  of  the  Canadian 
General  Electric  Co.,  and  the  vice- 
president  is  the  Ontario  Energy  Re- 
sources Minister,  Mr  R.  W.  Macaulay. 
Objectives  of  the  CNA  are  to  promote 
healthy  growth  and  use  of  nuclear  energy 
add  radio  isotopes  and  to  encourage 
co-operation  between  all  authoritative 
bodies  by  providing  a  forum  for  dis- 
cussion of  problems  concerning  members 
of  the  industry  or  public. 

The  association  will  study  technical 
problems,  professional  and  technical 
manpower  requirements,  legislation  and 
insurance  problems  and  education,  and 
will  produce  publications  on  home  and 
overseas  developments  and  opportunities. 

WEST  INDIES 


it  is  proposed  to  undertake  four  tiial 
projects,  two  in  North  and  two  in  South 
Trinidad. 

U.S.S.R. 


Assisted  Wiring 

An  assisted  wiring  scheme  is  being 
introduced  by  the  Trinidad  and  Tobago 
Electricity  Commission  under  a  Bill 
passed  by  the  Legislative  Council  at  its 
last  session.  This  empowers  the  Com- 
mission to  wire  homes  and  recover  the 
cost  over  three  to  five  years.  The  scheme 
is  intended  primarily  to  bring  elec- 
tricity to  owners  of  smaller  property. 
Consultations  have  been  held  between 
the  Electrical  Retailers*  Association  and 
wiring  contractors  to  produce  schemes 
whereby  groups  of  houses,  of  about  60 
or  more,  can  be  wired  as  one  project, 
thereby  reducing  the  cost.  As  a  start. 


Exploiting  Solar  Enogy 

Developments  in  the  use  of  solar 
energy  were  discussed  at  a  recent  con- 
ference held  in  Tashkent,  the  capital  of 
Uzbekistan,  a  Soviet  republic  containing 
two  of  Central  Asia's  biggest  deserts.  A 
solar  thermal  station  has  been  developed 
with  a  capacity  of  2-5  MW,  able  to 
irrigate  up  to  12,500  acres  and  to  distil 
drinking  water  for  the  entire  population 
of  an  oasis.  The  conference  discussed 
methods  devised  by  Soviet  technicians 
for  establishing  "solar  oases**  in  the 
desert,  utilising  the  power  of  the  sun. 

^SCANDINAVIA 

Budget  Benefits  Industry 

The  Norwegian  budget  for  1961, 
recently  presented  to  Parliament  by 
Finance  Minister  Petter  Jakob  Bjeive. 
provided  for  various  telecommunication 
and  hydro-electric  schemes.  £2*5  million 
has  been  allocated  for  hydro-electiic 
schemes  which  will  absorb  a  total  capital 
investment  of  £13  million,  of  which  the 
Tokke  scheme  will  absorb  nearly  £6  mil- 
lion. It  is  proposed  to  spend  nearly 
£3  million  on  road  construction  and 
nearly  £2*5  million  on  telecomraunic^' 
tions.  Estimated  deficit  for  the  State  Rail- 
ways will  go  down  by  £2*5  naillion. 
Increased  grants  for  the  railways  ^ 
likely  to  be  proposed  as  a  step  in  their 
modernisation  programme. 

Power  Exports 

A  380  kV  power  line  between  H^^' 
singborg  and  Hamburg  is  the  main  altc^' 
native  in  the  current  investigations  if^^^ 
the  possibilities  of  co-operation  in  *^* 
field  of  power  supply  between  the  Sc^^' 
dinavian  countries  and  Western  O^^' 
many,  according  to  the  Swedish  St^^ 
Power  Board.  A  study  committee  w^^^ 
dvc  expert  groups  has  been  appoin^^^ 
and  is  expected  to  present  its  findi^^^ 
eariy  next  year.  Norwegian  member  ^ 
this  committee  is  Dr  F.  Vogt  who 
until  recently  director-general  of 
Water  courses  and  Electricity  Board. 

NIGERIA 

Electrification  Progress 

A  further  stage  in  the  programme 
electrical      development      in      West^ 
Nigeria   provides   for   supplies   to   cr'^ 
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further  towni  by  the  ead  of  thii  year. 
The  five-year  electrification  plan,  which 
it  based  oa  a  £1.3  million  interest-free 
loan  by  tiie  Western  Resion  Govern- 
nient,  provides  for  electrification  of  32 
towns  by  the  end  of  1961. 

INDIA 


Nodev  Tenders 

The  Government  of  India  is  now 
seeking  global  tenders  Cor  the  nuclear 
power  station  which  is  to  be  located 
near  Tarapur,  about  62  miles  north  of 
Bombay.  As  we  reported  on  1  Sept.,  the 
station  is  to  have  two  reactors,  each  of 
ISO  MW.  There  is  Ukely  to  be  keen 
competition  for  this  first  nuclear  power 
plant  for  India. 

PAKISTAN 

MnllaB  Power  Statioa  EstenrioD 

Mullan  natural  gas  power  station 
is  to  be  extended  by  130  MW.  A 
letter  of  intent  was  recently  issued  by 
WAPDA  to  four  West  German  firms 
for  the  supply  and  installation  of  the 
equipment  for  which  85%  of  the  foreign 
exchange  cost  will  be  met  by  a  loan 
from  West  German  banks.  The  exten- 
sions will  comprise  two,  63  MW  turbo- 
alternators  with  aatutal  gas -fired  boilers 
and  they  are  to  be  completed  within 
33  months. 

Bank  Loan  to  WAPDA 

A  loan  by  three  leading  Pakistani 
banks  to  WAPDA  of  RsS  crore  will 
assist  WAPDA  to  finance  power  projects 
which  include  the  Quetta  thermal  station 
and  Rawal  hydro-electric  project. 
WAPDA  is  issuing  debentures  worth 
Ri5  crore  to  cover  these  schemes  and  a 
further  Rsll  crore  will  be  utilised  for 
extending  the  Multao  natural  gas  power 
station. 

Etpanding  ProdnctioD 

If  a  recently  announced  plan  is  fully 
implemented,  production  of  the  electric^ 
goods  in  Pakistan  is  likely  to  increase  by 
130%  in  the  next  five  years.  The  plan 
expects  that  more  than  Rs6  crore  will 
be  spent  on  the  improvement  and  expan- 
sion of  the  electrical  goods  industries. 
At  present,  Pakistan  imports  Rs2  crore 
7  lakh  worth  of  electrical  goods  every 
year  and,  out  of  this  total,  Rs2  crore  are 
spent  oa  importing  appliances  and  new 
goods  and  Rs70  lakhs  on  spare  parts. 


Progress  on  coiutruciion  of  Italy's  Latino 
nuclear  power  station  is  indicated  in  our 
accompanying  photograph,  where  the  six 
heal  exchangers  are  now  seen  in  position. 
The  design  for  these  vessels  was  supplied 
by  Head.  Wrighlson  and  Co.  Ltd..  and 
they  tvere  manufactured  in  Italy  by 
Nuovo  Pignone.  The  Latina  power 
station  is  being  built  by  the  Nuclear 
Power  Croup 


AUSTRALIA 

Supply  Cluiige  Rednces  Cost 

From  1  Sept.  electricity  supply  in 
Collinsville  and  Scoltvilie  is  the  respon- 
sibility of  TownsvUle,  Queensland, 
Regional  Electricity  Board.  The  Regional 
Board  has  taken  over  the  existing 
undertaking  operated  by  the  Shire  of 
Bo  wen.  Substantial  reductions  in  the 
electricity  charges  are  made  possible 
by  the  change. 

Line  Extension 

A  power  extension  scheme,  estimated 
to  cost  £373,000,  is  proposed  by  the 
North  West  County  Council.  The  exten- 
sion, covering  some  373  miles,  will  serve 
rural  areas  of  New  South  Wales  and 
Southern  Queensland,  including  the 
towns  of  Boomi,  Talwood  and  Bun- 
gunya.  If  prospective  consumers  approve, 
work  is  expected  to  begin  next  month 
and  the  whole  northern  border  exten- 
sion should  be  completed  by  the  end  of 
1963. 

Ainminiun  Plant  Denl 

The  Commonwealth  Govenunent  de- 
cision to  sell  its  share  in  the  Bell  Bay 
aluminium  plant  to  Consohdated  Zinc 
for  £11  million  was  recently  announced 
by  the  Premier,  Mr  Rcece.  Under  the 
agreement,  which  was  the  result  of  two 
years'  protracted  negotiation,  the  Tas- 
manian  Government  will  retain  a  one-. 
third  interest  in  the  plant.  Future  of 
the  plant  is  not  only  ensured  but  expan- 
sion is  planned  from  the  present  output 
of  12,000  tons  of  aluminium  to  28,000 
tons  and  later  to  40,000  or  30,000  tons. 

The  existing  plant  takes  35  MW  from 
the  Slate  Hydro-Eleclric  Commission 
and  increased  power  for  the  expansion 


programme  will  be  met  under  the  Com- 
mission's development  programme  which 
was  drafted  several  years  ago.  Supply 
to  the  plant  will  be  augmented  by 
power  from  the  Poatina  scheme  when 
it  comes  into  operation  in  1964. 

TuUy  Hydro  Scbeme  jftognn 

A  further  stage  in  the  Tully  hydro- 
electric scheme  for  bringing  power  to 
North  Queensland  was  completed  re- 
cently when  the  Premier,  Mr  Nicklin, 
inaugurated  the  Koombooloomba  Dam. 
Three  regions  served  by  the  Cairns, 
Townsville  and  Mackay  Regional  Elec- 
tricity Boards  will  benefit  from  the 
project  which  is  estimated  to  have  cost 
them  so  far  £40-5  million.  Work  on  the 
dam  began  in  August,  1956,  and,  owing 
to  urgent  power  demands,  the  comple- 
tion date  was  advanced  from  1962  to 
1960. 

Debentote  Stock  ConvenioD 

The  Electricity  Trust  of  Southern  Aus- 
tralia is  to  ofier  early  conversion  of 
publicly  held  £5,558,870  of  4i%  deben- 
ture stocks.  These  debentures,  which 
mature  on  1  June,  1962,  can  now  be 
converted  to  new  debtntures  with  an 
eight-year  term. 

THAILAND 

H.E.  Expats 

Recently  a  group  of  Australian  scien- 
tists and  technicians  left  Australia  to 
begin  development  work  on  the  Mekong 
River  scheme.  This  scheme  will  provide 
power  for  Thailand,  Laos,  Cambodia 
and  Viemam.  In  addition  to  providing 
bydro-eiectric  power,  the  scheme  plans 
for  irrigation  and  flood  control  of  South- 
East  Asian  countries  with  a  population 
of  17  million. 


Personalities 
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in  the  industry 


Newly  elected  president  of  the  Pur- 
chasioB  Officers'  Association  for  1960-61 
is  Mr  W.  H.  Parry,  who  joined  the 
Charles  CoUton  group  two  years  ago 
as  purchasing  manager.  He  was  later 
appointed  commercial  manager  and 
vice-chairman  of  the  group  Purchasing 
Committee.  This  year  he  became  general 
manager  of  the  High  Wycombe  Division. 
Before  joining  Colston  Mr  Parry  was 
chief  purchasing  .agent  of  Simplex 
Electric  Ltd. 

Atlas  Lighting  Ltd.  announce  the 
appointment  of  Mr  R  A.  Bairinglon  as 
area  manager  for  the  London  North 
sales  area,  operating  from  105  Judd  St, 
W.C.I.  He  joined  Thorns  in  19S0  as  sales 
representative  for  the  Central  London 
postal  district. 

Mr  C.  H.  Sparks,  formerly  a  director 
of  Babcock  and  Wilcox,  has  been 
appointed  in  an  advisory  capacity  to  the 
board  of  Hawker  Siddeley  Brush  Tur- 
bines. 

Mr  W.  L.  HcndeisoB  has  been  pro- 
moted to  manager  of  the  London  works 
of  Dowding  and  Mills  Ltd.,  with  Mr 
P.  A.  Chambers  as  assistant.  At  the 
firm's  Birmingham  works  Mr  H.  West- 
wood  becomes  manager,  with  Mr  F.  J. 
GardlDcr  as  assistant. 

Mr  J.  G.  ChritlDpher,  director  and 
general  sales  manager  of  Atlas  Lighting 
Ltd..  left  England  last  week-end  on  a 
visit  to  South  Africa.  His  itinerary  in- 
cludes calls  at  Johannesburg,  Cape 
Town,  Port  Elizabeth  and  Durban  and, 
before  returning  to  England  on  8  Nov., 
he  will  visit  Thorn's  associate  company, 
llesia,  in  Vicenza,  Italy. 

The  Leon  Caster  Memorial  Premium 
of  the  Illuminating  Engineering  Society 
for  1960  has  been  awarded  to  Mr  H.  C. 
Weston,  O.B.E..  F.i.E.s.,  for  his  paper 
"Rationally  Recommended  Illumination 
Levels,"  which  was  presented  at  the  lES 
summer  meeting  at  Harrogate  in  May. 
Mr  Weston  was  until  recently  with 
the  Medical  Research  Council.  He  was 
responsible  for  much  of  the  fundamental 
work  carried  out  in  this  country  on  the 
basis  for  recommended  illumination 
levels  which  has  been  incorporated  in 
successive  editions  of  the  1£S  code.  Mr 
Weston  i^  now  a  consultant  to  Atlas 
Lighting  Ltd. 

Formerly  area  manager  in  thi:  London 
district  of  Charles  Colston's  Electrical 
Appliance  Division.  Mr  K.  R.  T.  Brown 
has  been  promoted  to  district  manager. 
The  company  also  announce  three 
appointments  in  the  Midland  branch: 
Mr  H.  Grifiltlis  moves  from  South  Wales 
lo  become  manager  of  the  East  Midland 
district;  Mr  C.  J.  Wilklns  becomes  dis- 
trict dealer  liaison  manager  in  the  south 
western  district;  and  Mr  R.  Rownlrcc 
takes  up   a  similar  post  in   the   South 


Wales  district.  In  addition,  Mr  M. 
LiDdsay  has  been  appointed  an  area 
manager  in  the  South  Scottish  district, 
and  Mr  W,  Wlbon,  district  dealer  liaison 
manager  of  the  North  Scottish  district. 

Mr  T.  H.  Thoracycroft,  M.A.,  a  director 
of  the  Harlan d  Engineering  Co.  Ltd.,  has 
been  elected  to  succeed  the  late  Mr  H. 
Cowan-Douglas  as  chairman  of  the  com- 
pany. Mr  Thomey croft,  who  is  also 
executive  director  of  Wm.  Baird  and  Co. 
Ltd.,  Glasgow,  was  deputy  chairman  of 
[he  Scottish  Division  of  the  National 
Coal  Board  from   1947  to   1949. 

British  United  Traction  Ltd.  announce 
that  Mr  Ronald  Ellis,  b.5C.TECH.(H0NS.), 

A.M.I.MECH.E.,      M.l.LOCO.E.,      AS50CJNST.T., 

relinquished  his  executive  duties  as 
general  manager  of  the  company  on 
15  Oct.  Mr  Ellis  will,  however,  be 
appointed  to  the  board  of  directors  in 
order  that  his  advice  and  guidance  in 
the  field  of  rail  traction  and  trolley-buses 
will  be  continuously  available  to  the 
firm.  Mr  F.  G.  Headcn,  the  present 
secretary  of  the  company,  will  take  over 
Mr  Ellis's  executive  duties  as  manager. 
Mr  J,  D.  Slater,  a.c.a.,  has  also  been 
nominated  to  the  B.U.T.  board  of  direc- 

Mr  W.  T.  Flower  has  been  appointed 
deputy  managing  director  of  Bailey 
Meters  and  Controls  Ltd.,  a  subsidiary 
of  Babcock  and  Wilcox  Ltd. 

General  sales  manager  with  Clarke, 
Chapman  and  Co.  Ltd.  for  several  years, 
Mr  W.  HanloB  has  been  elected  to  the 
board  of  directors.  He  joined  the  firm 
over  30  years  ago. 

Deputy  station  superintendent  at 
Ipswich  generating  station,  Mr  C.  W. 
Tricker  was  last  week  the  recipient  of 
a  presentation  from  Mr  W.  N.  C 
Clinch,  controller.  Eastern  I>i  vision, 
CEGB.  on  his  completion  of  50  years' 
service  in  the  industry. 

Mr  Harry  Copping,  m.i.e.e.,  m.a.i.e., 
M.E.i.c,  P.Er4u.,  president  and  managing 
director  of  ECC  Canada  Ltd.,  has  arrived 
in  England  on  a  visit  to  the  parent  com- 
panies:   Electric    Construe  lion    Co.    and 


Mr  G.  OrloS,  mjmecile^  aj=jlaes. 
has  joined  the  Industrial  Division  of  the 
Sperry  Gyroscope  Co.  Ltd.  as  a  connii- 
tanL 

London  Transport  announces  that  Bli 
J.  L  McGilUvn^,  B.SC.,  ajux.5.,  aax, 
has  been  appointed  estate  agent  and 
rating  surveyor,  becoming  an  officer  of 
the  executive,  with  effect  ixom  3  Oa 
He  succeeds  Mr  t.  C.  West,  who  bst 

Cromptoo  Parkinson  Ltd.  announce  the 
following  appointments  to  the  boards  of 
its  subsidiary  manufacturing  companies. 
Mr  A.  S.  Duncan,  B.sc,  general  manajet 
of  the  Newport  works,  has  been  elected 
lo  the  board  of  the  Young  AccuniuEaliK' 
Co.  Ltd.;  Mr  A.  E.  Gregg,  gentnti 
manager  of  the  Chelmsford  works,  bas 
been  appointed  to  the  board  of  CromplOD 
Parkinson  (Chelmsford)  Ltd.:  and  Man 
J.  C.  Mansfield,  b.a.,  and  D.  Ebbcn  «tia 
are  assistant  general  managers,  respet- 
iLvely  for  motor  production  and  lamp 
production  at  the  Guiseley  works,  hav- 
ing joined  the  board  of  F.  and  A 
Parkinson  Ltd.  In  addition,  Hr  L 
Younger,  general  sales  manager  of  Ibc 
CromptoQ  Parkinson  Ltd.  Heavy  Plant 
and  Transmission  Division,  has  beee 
appointed  to  the  boards  of  Cromptoa 
Parkinson  (Chelmsford)  Ltd..  British 
Electric  Transformer  Co.  Ltd.,  and  Coolw 
and  Ferguson  Ltd.  Mr  C.  J.  W.  Scotl> 
general  sales  manager  of  Cromplon 
Parkinson  Ltd.,  Industrial  Motors  and 
Lighting  Division,  has  been  appointed  i° 
the  boards  of  F.  and  A.  Parkinson  LW*- 
and  Crompton  Parkinson  (DoncasiC^ 
Ltd. 

Mr       S.       F.       Newey,       b.SC(emO->- 
A.tK.I.MECH.E.,         A.M.I.E.E.,         has         ^'^j, 

appointed  project  engineer  of  the  M«^' 
lands  Project  Group  of  the  CE(5  ^' 
(■ESH,  page  52.)  Since  1959  he  Ij^ 
been  an  assistant  project  engineer  wi**^ 
that  Group.  After  serving  an  apprentic:^' 
ship  with  the  Brush  Electrical  Engine^' 
ing  Co.,  of  Loughborough,  Mr  Ncwff^ 
graduated    at     Birmingham     University' 
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'ing  which  he  joined  ibe  Gly  of 
igbam  Electric  Supply  Department, 
150  he  became  general  assistant 
:er  in  the  Generation  Construction 
iment  of  Midlands  Division  of  the 
lEA.  From  1952  to  1955  Mr  Newey 
an  assistant  engineer  wilb  the 
irity's  Easl  Midlands  Division,  fol- 
by  a  short  period  as  personal 
.nt  (technical)  to  the  East  Midlands 
onal  Controller.  He  then  returned 
nst ruction  work  in  the  Midlands 
on.  becoming  senior  mechanical 
;er  at  Wolverhampton  in  1957. 

M.  W.  Searic,  managing  director 
M;trB  (Birmingham  1935)  Lid.,  was 
Jy  presented  with  a  silver  rose 
in  celebration  of  his  25  years  with 
rm.  The  rose  bowl  was  subscribed 
y  the  managers  and  staff  of  Bir- 
)am,    London,    Leeds,    Eastbourne 

Newcastle      branches     and      was 
ited  by  Mr  A.  J.  Tanner,  general 
;er,  on  their  behalf. 
H.  V.  Rowlands  has  been  appointed 
director  for  Burlonwood  Engineer- 

0.  Ltd.  He  joined  the  company  in 
ind  became  a  member  of  the  board 
ectors  live  years  ago.  In  1954  he 
esponsible  for  forming  the  Plastics 

J.  H.  P.  dc  VilUeis,  A.H.-W.C., 
:..  has  dcmilled  office  after  seven 

as  hon.  secretary  to  the  Scottish 
e  of  the  [EE.  Mr  de  Villiers.  who 
1  on  the  Centre  Committee  first  as 
assistant  secretary,  is  succeeded  by 

1.  R.   RoHo,  B.SC,   A.M.I.E.E. 

G.  F.  Robert!  has  retired  from  the 
on   of    managing    director    of    the 

I  Electric  Co.  Ltd..  and  Mr  W. 
niieid,  technical  director,  has  also 
i    from    the    executive.    Both    are 

invited  to  retain  their  seats  on  the 
I.  The  vacancies  are  being  filled  by 
ppointment  of  Mr  L.  W.  Laurence 
•fr  t.  A,  Shorter,  as  joint  managing 
ors,  and  of  Mr  L.  E.  Ward  as  tech- 
director. 

II  genera)    manager    of    the    AEI 
Division.  Mr  J.  S.   A.   Banting, 

has  been  elected  as  a  companion 
e  lEE.  A  member  of  the  Council 
le  Electrical  Research  Association 
■any  years,  Mr  Bunting  has  been 
nan  of  the  MCMA.  the  RCMA  and 
'MA  itself.  At  present  he  is  vice- 
nan  of  the  Export  Association  of 
ible  industry. 

H.  G>  Campbell,  managing  director 
injamin  Electric  Ltd..  at  a  dinner 
c  Grand  Hotel,  Birmingham,  last 
y  presented  an  engraved  gold  wrist 
.  to  Mr  D.  J.  Caddkk,  the  com- 
i  sales  engineer  for  Birmingham 
listrict,  as  the  award  of  merit  for 
engineers  of  the  company  for 
60. 

i  chairman  of  the  Federal  Power 
1  of  Rhodesia  and  Nyasaiand,  Sb 
u  L.  AndersoB,  k.b.e..  t.d..  is  to 
in  June.  1961,  on  his  6CNh  birth- 
Sir  Duncan,   who   practised   as  a 


civil  engineer  on  railway,  road,  bridge 
and  timnel  construction  from  1922  to 
1939,  has  been  responsible  for  the  build- 
ing of  the  Kariba  hydro'clcclric  project. 
He  became  chairman  of  the  former 
Federal  Hydro-electric  Board  in  1955  and 
of  the  Federal  Power  Board  when  it  was 
formed  in  the  following  year.  He  was 
knighted  in  the  last  New  Years  Honours 
List.  Mr  G.  R.  Peterson,  b.a.,  m.i.e.e.. 
M.I.MECH.E.,  was  recently  appointed 
general  manager  of  the  Federal  Power 
Board  to  take  over  as  chief  executive 
from  Sir  Duncan,  He  bad  been  deputy 
chief  executive  from  1957. 

Mr  W.  A.  G.  Bats,  b.sc.,  a.k.c.  m.i.e.e., 
has  resigned  from  the  board  of  Ferranii. 

Mr  R.  L.  C.  Todd,  of  Thorn  Elec- 
trical Industries  Ltd.,  will  leave  on  23 
Oct.  on  a  two-month  business  tour  of 
the  Far  East,  He  will  be  calling  at 
Karachi,  Lahore,  Dacca,  Chittagong, 
Calcutta,  Rangoon,  Bangkok,  Hong 
Kong,  Singapore,  Sandakan,  Brunei, 
Kuala  Lumpur,  Colombo,  Bombay,  re- 
turning via  the  Middle  East. 

Formerly  representative  for  Berry's 
Electric  Lid.  in  London  and  the  South 
East,  Mr  L.  E.  Gatta  has  been  appoinicd 
sales  manager  of  the  firm's  Water  Healer 
Division. 

Mr  F.  W.  Perlu,  sales  director  of 
British  Radio  Corporation  Ltd.  is  to  re- 
tire, and  will  be  succeeded  by  Mr  T.  B. 
Henderson,  general  sales  manager  of 
Phiico  (Gt.  Britain)  Ltd. 

OBITUARY 

Mr  David  Vuilie,  of  Robert  Yuille 
and  Sons  Ltd..  Glasgow,  died  on  11  Oct. 

Mr  R.  S.  Whitfietd,  who  was  control 
engineer  at  Darlington  power  station 
until  retiring  through  ill-health  in  1950, 
has  died  aged  62. 

Mr  Eustace  Tttomai.  m.i.e.e.,  who 
was  a  partner  in  the  tirm  of  Bertram 
Thomas  (Engineers)  Ltd.,  died  on 
II  Oct..  aged  91.  In  1900  he  joined  his 
brother,  who  had  recently  started  that 
firm,  but  earlier  was  with  the  BTH  Co. 
and  concerned  in  the  early  electric  tram- 
way developments. 


Mr  C  K.  Woodliridge,  chairman  of 
the  Dictaphone  Co.  Ltd.,  died  on  16 
Oct.,  aged  79. 

Mr  W.  J.  M>c  Girvan,  o,b,e.,  a.m.i,e.e.. 
formerly  city  electrical  engineer  of  Bel- 
fast, died  on  16  Oct.  He  retired  in  1952 
after  holding  that  post  for  ten  years.  He 
originally  joined  that  undertaking  in 
1913.  and  subsequently  filled  every  tech- 
nical and  administrative  position,  becom- 
ing deputy  city  electrical  engineer  in 
1935.  He  was  one  of  three  members  of 
the  Northern  Ireland  Joint  Electricity 
Committee  and  chairman  of  the  N. 
Ireland  JIG  and  Joint  Board  for  the 
Electricity  Supply  Industry. 

The   Earl   of    Vemlam,    comp.    i.e.e., 
H.v.E..  E.B.I. M.,  I.P..  who  died  o 
13   Oct.,   aged 


Lord  Verulam 


our  industry, 
in  which  be 
had  many 
friends.  Lord 
Verulam  was 
chairman  o  f 
Enfield  Rolling  Mills  Ltd,,  Engineering 
and  Lighting  Equipment  Co.  Ltd,  and 
Stemol  Ltd.  Educated  at  Eton  and  Christ 
Church.  Oxford,  he  was  employed  in 
Austrian  and  Gorman  metal  concerns 
from  1932  to  1936  when  he  formed 
Enfield  Zinc  Products  Ltd,  at  Tottenham. 
He  was  managing  director  of  Enfield 
Cables  Ltd.  from  1943  to  1953,  and  was 
Mayor  of  St  Albans  in  1956-57.  He  was 
also  for  some  years  a  part-time  member 
of  the  North  Thames  Gas  Board,  and 
had  been  chairman  of  the  British  Insti- 
tute of  Management  and  the  Institute 
of  Industrial  Administration. 


BRITISH    STANDARDS 


Concrete  Poles  for  Electrical  Trau- 
miistoB  and  TractioB  Sjitenu.  BS  607: 
I960.  Price  4s  6d.  This  is  a  complemen- 
tary specificaiion  to  BS  1308.  "Concrete 
Street  Lighting  Columns,"  for  those 
applications  where  the  torsional  and 
bending  loads  are  significant.  Trans- 
mission line  and  overhead  traction  line 
supports  are  the  obvious  and  intentional 
uses  of  the  specificaiion.  but  other  uses 
involving  similar  stresses  are  also  applic- 
able. Originally  published  in  1935,  this 
is  the  third  revision,  the  main  ditference 
lying  in  the  deletion  of  the  appendix 
on  recommendations  for  use  of  the  three 
classes,  reinforced,  prestressed  and  pre- 
slressed  with  liability  to  impact,  as  trans- 
mission line  supports,  since  it  has  been 
fell    that    conditions    vary    to    such    an 


extent,  as  to  make  general  i 

dations  a  danger  in  practice.  There  are 

some  other  minor  amendments. 

Lamp  Cape  and  LampboMen  tm 
DouMe  Clapped  Lamps.  BS  495:  i960. 
Price  3s.  The  original  specification  for 
caps  in  connection  with  double-capped 
tubular  filament  lamps  was  first  prepared 
in  1932  and  was  last  revised  eight  years 
ago.  In  (his,  the  third  revision,  the  title 
has  been  amended,  the  contents  brought 
into  line  with  current  practice  and  a 
paragraph  on  the  requirements  for  a 
combined  pair  of  lampholders  added. 

Copies  of  these  two  standards  may 
be  obtained  from  the  British  Standards 
institution.  Sales  Branch,  2  Park  SI, 
London  W,1. 
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New  Zealand  Plans  Ahead 


NEW  ZEALAND  supply  authorities  are  likely  to  spend 
£5  million  on  capital  account  in  the  current  financial 
year,  £li  million  coming  out  of  revenue.  Expenditure  is 
likely  to  continue  at  about  the  same  level  for  the  succeed- 
ing four  years,  say  the  official  NZ  Committee  to  Review 
Power  Requirements,  which  reported  recently.  The  Com- 
mittee, who  make  an  annual  review  of  the  forward 
situation,  estimate  that  by  1965  the  North  Island  will  be 
experiencing  a  peak  load  of  1,307  MW,  with  an  annual 
generation  of  6,640  million  kWh.  Corresponding  South 
Island  figures  are  562  MW  and  2,710  million  kWh.  In 
1970,  the  corresponding  figures  are:  North  Island,  1,780 
MW,  9,038  miUion  kWh;  South  Island,  763  MW,  3,677 
million  kWh.  The  Committee  warn  that  the  past  experi- 
ence of  restrictions  on  use  of  electricity  have  brought  a  lack 
of  confidence  in  the  North  Island,  which  is  affecting  the 
willingness  of  the  public  to  use  electrical  techniques.  How- 
ever, the  Committee  believe  that  in  three  years'  time  the 
normal  pattern  of  growth  will  be  restored. 

Another  committee,  the  Planning  Committee  of  Elec- 
tric Power  Development  in  New  2^aland,  has  also 
produced  their  annual  report.  This  Committee  is  concerned 
with  the  balance  between  power  needs  and  plans  for 
generating  plant   installation.   At  present,  plans  for   the 


North  Island  envisage  some  shortage  in  energy  (as  distinct 
from  power)  if  any  year  after  1963  is  dry  in  the  hydraulic 
sense.  There  is  also  prospect  of  some  shortage  in  the  South 
Island  in  1963  and  1964  in  the  same  circumstances. 

Submarine  Cable 

Some  progress  is  reported  concerning  the  proposed  inter- 
island  submarine  cable  link.  Trial  lengths  of  cable  which 
had  been  laid  off  the  North  Island  shore  for  about  two 
years  have  been  recovered  and  show  no  signs  of  damage, 
although  they  were  placed  deliberately  in  a  rocky  area. 
The  cables  are  now  being  examined  in  England.  The 
operation  of  lifting  the  cables  was  carried  out  in  a  small 
vessel  and  some  doubts  about  problems  of  navigation 
during  cable  operation  in  these  waters  were  removed. 
Evidence  is  increasing  that  the  so-called  short  route  is 
practicable  for  cable  laying  between  the  two  islands.  The 
report  says:  'Tf  the  reports  on  the  trial  cable  and  the 
tidal  tests  now  being  conducted  prove  favourable,  the  inter- 
island  transmission  based  on  the  short  route  must  be 
considered  as  one  of  the  means  of  dealing  with  future 
power  supplies."  There  is  a  warning  that  decisions  about 
the  use  of  the  power  at  Benmore  hydro  station  must  be 
taken  just  as  soon  as  essential  issues  are  clarified. 


KARIBA  IN  OPERATION 


KARIBA  generators  have  produced  and  dispatched 
378-4m  kWh  during  the  first  six  months  of  opera- 
tion at  a  generating  cost  of  0-4727d  per  unit  and 
have  contributed  £Rh300,000  towards  the  financing  of  the 
second  stage.  That  is  the  immensely  heartening  substance 
of  the  annual  report  of  the  Federal  Power  Board  which 
was  simultaneously  presented  in  London  by  the  chairman, 
Sir  Duncan  Anderson,  k.c.b.,  t.d.,  and  in  Salisbury, 
Southern  Rhodesia,  by  Sir  Malcolm  Barrow,  c.b.e.,  m.p., 
Minister  of  Power  in  the  Federal  Government,  on  Monday 
last,  17  October. 

This  output  corresponds  to  a  saving  of  190,000  tons  of 
coal  in  thermal  power  stations  and  compares  with  the 
forecast  of  0'869d  per  unit  which  it  was  anticipated  would 
be  reached  in  1961,  The  Kariba  project  has,  therefore, 
not  only  beaten  the  target  date  for  commencement  of  sup- 
ply— estimated  as  being  1961  in  the  1956  estimates — but 
has  also  enabled  the  Board  to  show  lower  production  costs 
than  had  been  anticipated.  True,  the  lower  figure  is  to 
some  extent  accounted  for  by  differences  in  the  methods  of 
calculation,  in  that  the  estimated  figures  were  based  on 
depreciation  allowances  which  are  not  now  considered 
necessary,  but  the  net  profit,  with  only  two  generators  in 
operation,  of  £Rh350,520  enables  the  sum  of  £Rh300,000 
to  be  transferred  to  the  capital  reserve  account  for  the 
initial  work  on  the  second  stage.  The  figures,  of  course, 
are  based  on  the  total  profits  from  Kariba  and  the  thermal 
power  stations.  The  actual  figure  per  unit  for  the  mixed 
hydro  and  thermal  supplies  is  0-5796d,  as  compared  with 
the  original  estimate  of  0-757d  per  unit.  As  the  Board  has 
been  able  to  sell  the  power  at  an  average  price  of  0-7579d 
per  unit  during  1960,  practically  identical  with  the  original 
estimate  of  cost,  and  has  made  an  average  monthly  profit 
of  more  than  £Rh50,000,  the  future  for  Kariba  looks 
extremely  promising  indeed. 

Consumption  in  the  areas  served  by  the  Board  has 
increased  and,  in  the  year  ended  30  June,  1960,  was  216% 
above  the  estimates.  Revenue  from  sales  of  current  totals 


£Rhl'49  million,  from  which  must  be  deducted  £Rh410,000 
for  power  purchased  from  the  thermal  undertakings.  Load 
growth  has  been  more  rapid  than  expected  at  Salisbury 
and  two  further  transformers  have  been  ordered  as  exten- 
sions to  the  plant  there  in  anticipation.  One  transformer 
for  Bulawayo  has  been  cancelled,  however,  as  the  demand 
here  is  not  increasing  as  rapidly  as  expected. 

Construction  Costs 

The  report  discloses  some  interesting  features  of  the 
capital  expenditure  on  the  construction  of  the  project. 
Originally  estimated  to  cost  £Rh79*414  million,  the  revised 
estimate,  including  additions  to  cover  damage  by  floods, 
in  1960  was  actually  lower  at  £Rh74-755  million.  This 
figure  includes  contingency  allowances.  Most  of  this  saving 
is  due  to  electrical  and  mechanical  works  which  are  down 
by  £Rh6-7  million.  The  effect  of  this  will  be  a  reduction 
in  finance  charges  which  will  also  feel  the  effect  of  the 
early  earning  capacity  of  the  scheme  on  the  reserve  fund. 
But  Stage  1  is  still  not  complete — No.  3  Generator  is  due 
for  commissioning  in  the  next  few  weeks  and  the  fourth 
and  fifth  next  year — and  experience  has  shown  what  can 
happen  at  Kariba. 

The  Board  is  optimistic  about  the  future  and  is  already 
well  ahead  with  its  plans  for  Stage  2.  Although  no  pro- 
gramme of  construction  has  been  prepared  or  finance 
sought,  it  is  anticipated  that  work  will  begin  in  1962  with 
a  target  date  for  completion  in  1967.  Other  hydro-electric 
schemes  at  Kafue  and  Nkula  Falls  are  also  being  studied. 

Lecture  at  the  I.E.E. 

On  Tuesday,  18  October,  Sir  Duncan  Anderson  joined 
with  Mr  T.  A.  Lyall  Paton,  c.m.g.,  b.sc,  m.i.c.e.  (Sir  Alex. 
Gibb  and  Ptrs)  and  Mr  C,  L.  Blackburn  (Merz  and 
McLellan)  in  presenting  a  paper  on  the  first  stage  of 
development  of  the  Kariba  Hydro-electric  project.  In  the 
paper  the  problems  which  arose  during  construction  and 
the  methods  of  surmounting  them  were  explained. 


igaaag 
laaaaa 


aaaaaa 


Electrical  Times,  20  October,  1960 


603 


Series  eapaeitors  and  stability 


TRANSIENT  BEHAVIOUR  OF  DOUBLE-CIRCUIT  LINES 


Doaaaa 
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gggggg   by  S.  P.  R.  Choudhuri,  b.e.e.,  Dr.ing/ 


SERIES  capacitors  are  being  increasingly  used  on 
e.h.v.  transmission  systems  as  a  means  of  improving 
system  stability.  The  series  capacitor  provides 
capacitive  reactance  which  partially  compensates  for  the 
inductive  reactance  of  the  transmission  line  and  so  reduces 
the  power-angle  of  the  system,  enabling  power  trans- 
mission under  steady-state  conditions  to  be  increased. 

To  prevent  damage  to  series  capacitors  by  transient 
over-voltages,  they  are  usually  shunted  by  spark-gaps.  This 
article  shows  how  the  transient  stability  of  a  double-circuit 
system  is  affected  if,  as  a  result  of  a  fault  on  one  circuit, 
the  series  capacitor  in  the  healthy  circuit  is  by-passed. 
From  data  obtained  on  a  400  kV,  600  MVA,  900  km 
transmission  line,  calculations  have  been  made  to  deter- 
mine the  maximum  permissible  duration  of  the  short- 
circuit  across  a  series  capacitor  which  will  still  allow 
system  stability  to  be  maintained.  A  general  expression 
for  the  critical  angle  at  which  the  capacitor  must  be 
brought  back  into  service  is  derived. 

List  of  Symbols 

H= Inertia  constant  of  hydro  station  machines. 
K=Xc/Xi,  degree  of  series  compensation. 
P=Power  transmitted. 
Pi = Initial  power  transmitted. 
Pk= Amplitude  of  power-angle  characteristic  under 
normal  operation. 
tutctd= Different  times  during  the  swing. 
X'd= Transient  reactance  of  generator/phase. 
Xt= Reactance  of  transformer/phase. 
Xi= Reactance  of  uncompensated  line/phase. 
8= Power  angle. 
So = Initial  angle  of  operation. 
Si = Angle  at  which  the  faulty  line  is  disconnected; 

capacitors  in  healthy  line  not  in  service. 
Sc=Critical  angle  at  which  healthy  line  capacitors 

must  come  back  in  service. 
S(= Maximum  angle  of  swing. 
Transfer  reactance  ratios: 

ri= normal/fault  operation;  double-circuit. 

r'2= normal/after    fault;    single-circuit    and    without 

capacitors. 
r2= normal/after  fault;  single-circuit  and  with 
capacitors. 

Operation  Under  Fault  Conditions 

A  fault  occurring  on  one  circuit  of  a  double-circuit 
transmission  line,  particularly  a  three-phase  fault,  will 
result  in  a  high  voltage  being  applied  across  its  series 
capacitor.  Consequently,  the  capacitor  protective  spark-gap 
will  break  down.  Since  the  double-circuit  line  is  linked  at 
each  end.  Fig.  I,  a  voltage  sufficient  to  flashover  the  spark- 
gap  v^U  also  be  applied  to  the  healthy  line. 

The  faulty  line  will  be  rapidly  disconnected  by  selective 

♦  Dr  S.  P.  R.  Choudhuri  is  a  lecturer  at  the  Indian  Institute 
of  TechikDlogy,  Kharagpur. 


operation  of  protective  relays  and  its  spark-gaps  will 
quickly  deionise  after  the  arc  is  quenched.  However,  the 
spark-gaps  in  the  healthy  line  will  take  longer  to  deionise 
because  the  line  remains  energised  throughout  the  fault 
duration.  During  the  arcing  period,  capacitive  compensa- 
tion for  the  line  is  lost  and,  if  the  arcing  period  is 
prolonged,  system  stability  will  be  affected.  It  is,  therefore, 
important  to  be  able  to  derive  the  maximum  time  for  which 
by-passing  of  the  healthy  line  series  capacitor  can  be 
permitted. 

Curves  are  plotted  for  three  different  fault  locations 
on  the  line,  with  power  transmitted  (initial  power) 
represented  as  a  function  of  the  maximum  permissible 
duration  of  arcing  on  the  healthy  line  spark-gaps. 
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Fig.  I.     Curve  showing  relation  between  **per  unit**  transmitted  power 

and  the  maximum  permissible  duration  for  by-passing  a  series  capacitor 

in  a  double<ircuit  line,  to  ensure  system  stability 

Influence  of  Transient  Stability 

The  system  under  investigation  is  shown  in  Fig.  1. 

The  condition  to  maintain  the  transient  stability  is 
obtained  by  applying  the  theory  of  "Equal  Area  Criterion" 
for  stability.*  For  this  purpose,  four  transient  power-angle 
characteristics,  Fig.  2,  have  to  be  used  as  follows: 

1.  During  normal  operation. 

2.  During  the  fault. 

3.  After  clearing  the  fault,  but  during  the  interval  when 

the  healthy  line  capacitors  are  still  by-passed  by 
the  ignited  spark-gaps. 

4.  When  the  healthy  line  capacitors  are  again  in  service. 
The  equations  of  the  four  characteristics  are,  respectively: 

P=Pm  sin  S  (1) 

P=riPM  sin  8  (2) 

P=r'2PMsina  (3) 

P=r2PM  sin  8  (4) 
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of  the  Critical  Angle 

The  critical  angle  and  maximum  duration  of  capacitor 
by-passing  are  obtained  as  follows: 

From  the  theory  of  "Equal  Area  Criterion,"  the  area  A^  (Fig.  2) 
is  equal  to  the  area  A2  to  maintain  the  transient  stability.  Therefore 

(Sf  -  80)  Pi  =  Ti  Pm  J  sin  8  d8  +  r^'  Pm  J  sin  8  d8 


0. 


«i 


+  rg  Pm  J  sin  8  d8 


or 


(8f  —  80)  sin  80  =  Ti  (cos  80  —  cos  8^)  +  rj'  (cos  8^  —  cos  8c)  + 

Tj  (cos  8c  —  cos  8f) 

/sin  8oN 
but  Sf  =  IT  —  sin-^  I  ] 

therefore 

I  IT  —  80  —  sin"*  (  )|  sin  8,  —  r^  cos  8^ 


cos  6, 


(rz-rg') 

(V  -  ^i)  cos  Si  -  rg  y  1  -  (^  -^  -  j 


rg-rg 


(5) 


In  the  equation  (5)  for  S^j  Sg  is  determined  from  the  initial  conditions 
and  81  is  found  for  a  given  fault  clearing  time  by  "Point-by-Point" 
method  of  calculating  the  differential  equation: 


Ti  Pm  sJn  S] 


dt«        H 

for  the  interval  during  which  the  generator  rotor  moves  from  Sq  to  Si 
(fault  clearing  time  t^).  Other  quantities  in  Equation  (5)  are 
determined  by  solving  the  network  for  different  fault  locations; 
so  that  the  angle  8^  can  now  be  determined. 

After  clearing  the  fault,  the  time  t^  corresponding  to  the  angle  S^ 
is  foimd  by  "Point-by- Point"  method  from  the  solution  of  the 
differential  equation. 

^  =  H  [Pm  sJn  So  -  Tg'  Pm  sin  8] 

then 

td  =  (tc  -  ti) 

System  Calculations 

Data  for  a  400  kV,  900  km,  600  MVA  transmission 
system  are  as  follows: 
X'd=0-3p.u. 
Xt=0'l  p.u. 
Xi=0-9  p.u. 
K=0-6 

H=3;3  kW-sec/kVA 
Basepower=600  MVA 
Base  voltage = 400  kV 

The  calculations  are  for  a  fault  clearing  time  (ti)  of 
O'l  sec  and  for  the  fault  locations  A,  B  and  C  in  Fig.  1. 

The  curves  of  transient  power  stability  limit,  P,  as  a 
function  of  the  maximum  permissible  duration  of  capacitor 
by-passing  (td)  are  also  shown  in  Fig.  1. 

Conclusions 

The  curves,  Fig.  1,  show  the  maximum  permissible 
duration  of  series  capacitor  by-passing  in  the  healthy  line 
as  a  function  of  the  power  transmitted.  These  curves  can 
be  used  for  designing  suitable  spark-gaps  to  give  the 
permissible  quenching  times  for  given  values  of  power 
transmitted  while  maintaining  transient  stability  of  the 
system. 

The  effect  of  decreasing  the  quenching  time  can  be  seen 
in  the  curve  for  fault  location  A.  If  the  by-passing 
duration  of  the  capacitors  is  reduced  from  0-39  sec  to 


Fig.  2.  Curves  illus- 
trating the  four 
different  power  angle 
characteristics  to  be 
considered  when 
applying  the  **equal 
areas**  criterion  to 
stability  of  a  double- 
circuit  line  with  series 
capacitors 


0*075  sec,  the  transmitted  power  can  be  increased  from 
0-7  to  10,  i.e.,  by  43%.  The  difference  in  the  effect  3f 
by-passing  for  fault  locations  B  and  C  is  very  small. 
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N.J.A.C*  Progress 

JOINT  consultation  in  the  supply  industry  in  Englan<l 
and  Wales  is  examined  in  detail  in  the  annual  report 
of  the  National  Joint  Advisory  Committee  published,  io 
most  attractive  form,  last  week.  In  a  foreword  to  tti^ 
report.  Sir  Robertson  King,  who  is  chairman  of  the  NJAC* 
comments  especially  on  "the  success  with  which  botti 
generation  and  distribution  Local  Advisory  Committee^ 
are  tackling  local  problems."  He  remarks  that  electricity 
supply  requires  for  success  something  more  than  tcchnicaJ^ 
and  administrative  efficiency:  "It  requires  also  a  sense  o^ 
mutual  responsibility  and  fellowship  in  all  who  contribute 
to  the  service  we  provide." 

It  is  generally  agreed  that  the  effectiveness  of  joint  cor*" 
sultation  rests  on  the  performance  of  the  463  local  advisor>^ 
committees,  259  of  them  area  board  committees,  194  i«^ 
the  divisions,  and  the  rest  headquarters  and  project  groift^P 
organisations.  Density  of  committees  still  varies  considc:C^ 
ably.  At  one  extreme  are  LAC's  which  cover  the  whole  ^^^ 
the  sub-area  of  an  area  board;  at  the  other,  LAC's  at  sm»-^* 
power  stations.  At  the  end  of  the  period  covered  by  tl""*-' 
report,  the  typical  committee  had  15  members,  of  whoi 
about  five  were  nominated  by  management  and  the  re^^^ 
elected  representatives  of  staff. 

Efficiency  was  the  subject  most  frequently  discuss^^ 
by  LAC's  during  1959-60.  The  national  report  speaks  ^^^ 
evidence  of  general  improvement  of  quality  of  discussio*^ 
at  meetings,  and  a  wider  recognition  of  the  desirabilt*^^ 
of  rounding  off  discussions  with  positive  recommendatiot^^ 
During  the  year  reviewed,  119  suggestions  were  submit^ ^*^ 
for  national  consideration  and  63  were  circulated  natioo^^^?L 
for  application  where  appropriate.  Monetary  aw^^^ 
totalling  £4,235  were  made  under  the  suggestions  schem^' 
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metrical  equipment  of  cranes 

rORS  IN  DESIGN  AND  MAINTENANCE  FOR  SAFE  OPERATION 


t  cranes  have  now  been 
jcnsable  part  of  workshop 
r  many  years.  It  is,  there- 
lat  surprising  to  learn  that 

still  fail  to  come  up  to 
u-ds  of  safety  in  so  far  as 
of  electrical  control  and 
lipment  is  concerned.  Yet 
^e  that  the  Senior  Electrical 
Factories  has,  in  his  recent 
id  it  necessary  to  review 
un  of  problems  which  are 
itered  and  suggest  ways  of 
lem. 

building  crane,  which  has 
dical  changes  in  design  over 
cade,  the  workshop  types 
1  but  little.  Ranging  from 
d  gantry  types,  capable  of 
up  to  100  tons  or  more,  to 
lor  controlled  models,  either 
rail  or  fixed,  they  all  repre- 
ntial  shock  hazard  unless 
gned  and  maintained. 

teUey  Wins 

it  the  gantry  crane  with  a 
one  hoisting  motor,  one 
id  one  cross-traverse  motor, 
d  from  the  cab,  the  first 
zard  is  the  trolley  wires. 
:s  these  are  situated  at  the 
antry  remote  from  the  cab, 
en  they  are  adjacent  to  and 
:ab  where,  unless  they  are 
scted,  they  are  within  reach 
.  Another  point  where  they 
n  his  reach  is  at  the  access 
t>oth  of  these  points  they 
protected  by  boarding  that 
:cessible  to  the  driver  either 
:ab  windows  or  when  enter- 
Qg  the  cab. 

1  Accidents  and  Their  Causes. 
Led  by  HMSO,  5s  6d.  A  general 
this    document   appeared   on 
S  Oct.  issue. 


Slack  or 

unlocked 

contact 

retaining 

nuts  can 

result  in  a 
jammed 

controller 


Similarly  the  collector  wires  and 
collectors  supplying  the  hoist  and  cross- 
traverse  motors  on  the  gantry  must  be 
so  placed  that  they  are  inaccessible  to 
the  driver  should  he  have  to  go  out 
on  to  the  platform  or  to  maintenance 
personnel  engaged  on  other  duties  in  the 
vicinity  of  the  crane.  Heavy  gauge  con- 
ductors on  the  larger  cranes  usually  need 
metal  mesh  guards  to  provide  adequate 
protection.  These  guards  must  incor- 
porate substantial  mesh  material;  chicken 
run  netting  will  almost  invariably  suffer 
early  damage  or  corrosion. 

Catenaries  and  Cable  Dnuns 

Where  movement  of  the  crane  is 
limited,  insulated  cables  may  replace 
the  trolley  wires.  Tough  rubber  sheathed 
cables  are  used  for  this  purpose  which 
may  be  catenary  wire  supported — self- 
coiling  cables  are  sometimes  employed — 
fed  from  a  spring-loaded  drum  on  the 
crane  or  on  the  adjacent  building  struc- 
ture or  may  even  be  trailed  in  an  open 


trough.  Whatever  the  method  employed, 
careful  maintenance  and  frequent  inspec- 
tion of  the  cables  and  terminations  is 
essential,  as  the  risk  of  abrasion  is  by 
no  means  negligible. 

Underfloor  Conductors 

In  some  cases,  particularly  in  out- 
door crane  installations,  the  conductors 
or  trolley  wires  are  mounted  in  under- 
floor troughs  with  slot  access.  Apart 
from  the  necessity  of  frequent  cleaning 
to  ensure  that  drainage  is  unobstructed, 
the  design  of  the  slot  must  be  such  that 
the  live  conductors  cannot  be  reached 
by  metal  bars  or  wires  poked  through 
the  slot.  An  alternative  design  incor- 
porates a  steel  strip  covering  the  slot 
with  a  device  which  raises  it  only  in 
the  vicinity  of  the  shoe  to  enable  the 
collectors  to  contact  the  wires.  Where 
trolley  cables  are  accessible  and  are  not 
amenable  to  full  protective  measures, 
the  use  of  lower  voltages,  not  exceeding 
110  V  a.c,  is  to  be  recommended. 


concoct  faults.    Left,  a  loose  contact  tip.     Centre,  a  loose  screw.     Right,  welded  contacts.     All  of  these  can  cause  a  jammed 

control  and  may  lead  to  disastrous  results 
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f  cabs 

There  has  been  some  improvement  in 
driver's  cab  design  in  recent  years,  giving 
him  better  protection  from  draughts, 
comfortable  arrangement  of  controls, 
improved  seating  and,  of  course,  full 
view  of  and  around  the  load  being  lifted. 

It  is  desirable  that  the  relevant 
positions  and  direction  of  rotation  of 
the  controls  should  be  standardised 
throughout  the  factory,  and  the  mechan- 
ism of  the  handles  must  be  such  that 
they  cannot  accidentally  be  moved  from 
the  "off"  to  the  "on"  position.  Isolating 
switches  on  the  cab  should  be  provided 
so  that  the  driver  can  make  the  crane 
"dead"  before  leaving.  An  additional 
isolating  switch  adjacent  to  the  access 
point  should  also  be  provided  to  make 
the  trolley  wires  dead  for  maintenance 
and  cleaning  purposes. 

Umit  Switches 

Limit  switches  are  provided  at  each 
end  of  the  cross-traverse  and  long-travel 
and  also  at  the  upper  limit  of  the  hoist 
The  circuit  must  be  so  arranged  that 
further  travel  in  that  direction  is  pre- 
vented without,  however,  preventing 
movement  away  from  the  limit  switch. 
The  switches  themselves  must  be  set  to 
cut  off  the  current  and  apply  the  brakes 
sufficiently  early  to  allow  for  any  over- 
travel  through  momentum.  Buffer  stops 
can  be  provided  at  the  extreme  of  long- 
travel  and  cross-traverse,  but  are  rarely 
applicable  to  the  hoist. 

Some  crane  drivers  tend  to  rely  on 
the  limit  switch  to  stop  lift  or  travel 
and  do  not  exercise  sufficient  care.  This 
is  a  bad  practice  which  should  be  curbed, 
but  the  design  of  the  limit  switches 
should  be  robust  enough  to  withstand 
some  amount  of  misuse.  Co-ordination 
between  brake  adjustment  and  limit- 
switch  setting  is  essential  for  good 
operation  and,  if  the  responsibility  of 
two  men  of  different  trades,  should  be 
carried  out  jointly  in  a  single  operation. 

Limit  switches  on  cable  drums  will 
depend  on  the  length  of  cable  unwound 
for  their  operation  though  nominally 
related  to  the  position  of  the  gantry  or 
carriage.  If  the  cable  should  stretch,  the 
adjustment  will  not  prevent  the  gantry 
or  carriage  from  meeting  the  buffer  stops 
with  some  force. 

Maintenance  of  Contacts 

On  all  forms  of  controller  the  contacts 
are  subject  to  wear  and  will  eventually 
require  adjustment  or  replacement.  Care 
must  be  taken  in  this  operation,  particu- 
larly when  the  contacts  are  attached  by 
screws,  nuts  and  bolts  or  studs.  The 
omission  of  a  lockwasher  or  locking  nut 
may  allow  the  contacts  to  work  loose 
with  disastrous  results.  Some  of  the 
possible  contact  faults  are  shown  in  the 
diagrams  on  the  previous  page. 

Floor-operated  Cranes 

Floor-operated  cranes  are,  for  the 
most  part,  controlled  by  push-buttons 
from  drop  Unes.  These  drop  lines  have 
given  a  great  deal  of  trouble  and,  at  the 
very  least,  the  supporting  cable  and  the 
connecting  cables  should  be  separate. 
That  is  to  say,  the  multi-conductor  cable 


should  not,  by  itself,  take  the  weight  of 
the  control  unit 

Chain-operated  switches,  on  the  other 
hand,  offer  the  hazard  that  they  may  be 
inadvertently  pulled  by  passing  loads, 
the  operator  tripping  or  through  similar 
causes,  setting  the  crane  in  motion.  The 
controller  should  always  incorporate  a 
prominent  mushroom-headed  "stop" 
button  which  opens  the  main  switch, 
making  all  circuits  dead. 


Magnets 

Lifting  magnets  are  used  extensively 
in  the  steel  industry  for  handling  scrap 
and  billets.  The  hazard  here  is  of  inad- 
vertent failure  of  the  d.c.  supply  to  the 
magnet  causing  it  to  drop  its  load  with- 
out warning.  Single  large  pieces  of  steel 


are  more  easily  handled  thai 
which  may  tend  to  shed  part  of 
even  when  the  magnet  is  fully 
Operators  know  this  and  take 
tions  when  handling  loose  scrap 
be  caught  unawares  when  handli 
pieces.  The  remedy  is  to  float  2 
— ^nickel  type  for  preference — ac 
magnet  circuit  which  is  kept 
automatically  and  which  instant 
over  in  the  event  of  a  power 
Maintenance  of  the  electric  ec 
of  cranes  is  an  important  and  m 
duty.  It  must  be  carried  out  al 
intervals  and  with  full  regard 
safety  of  the  maintenance  man.  i 
if  the  maintenance  engineers  are 
to  take  risks,  what  sort  of  exa 
they  show  to  the  crane  driv 
operators? 


ARC  FURNACE  TRANSFORMERS 


NOW  that  more  steel  makers  are 
installing  arc  furnaces,  it  behoves 
the  maintenance  engineer,  if  he  has  a 
say  in  the  matter,  to  choose  a  trans- 
former which  will  cause  him  the  least 
anxiety.  The  arc  furnace  transformer 
does  not  differ  appreciably  from  thous- 
ands of  others  which  continue  to  give 
good  service  year  after  year,  except  in 
the  matter  of  off-load  tap  changer 
operation,  the  tap  changer  operating 
some  ten  times  during  each  melt.  Thus 
it  is  rather  a  vulnerable  piece  of  equip- 
ment, although  not  all  faults  in  the  tap 
changer  are  dangerous  ones.  However, 
only  a  slight  misalignment  between  the 
tap  changer  position  and  the  interlocks 
will  prevent  the  circuit-breaker  closing. 

The  position  of  the  tap  changer  is 
therefore  most  important;  it  should  be 
situated  towards  the  top  of  the  tank 
immediately  under  the  inspection  cover, 
or  as  near  to  this  position  as  is  practic- 
able, so  that  it  is  only  necessary  to 
remove  a  small  amount  of  oil  in  order 
that  the  cover  may  be  taken  off  and  the 
fault  remedied.  With  the  tap  changer 
situated  lower  down  in  the  tank, 
hundreds  of  gallons  of  oil  may  have  to 
be  removed  and  the  heavy  cover  plate 
manhandled  before  the  tap  changer  can 
be  reached  and  worked  upon.  It  is 
extremely  annoying  to  have  to  spend 
all  this  time  in  order  to  deal  with  a  fault 
that  can  be  rectified  by  the  tap  of  a 
hammer  or  the  turn  of  a  spanner,  a 
matter  of  a  few  minutes'  work. 

The  tap  changer  itself  should  be  no 
more  complicated  than  a  manually 
operated  crane  controller  and  the  inter- 
locks should  be  simple,  with  plenty  of 
positional  latitude.  It  should  not  be 
necessary  for  the  driving  motor  to  stop 
dead  in  order  to  avoid  an  over-run. 

Oil  in  the  tap  changer  should  be  as 
separate  from  the  main  compartment  as 
it  is  possible  to  make  it,  without  going 
to  the  limit  and  making  the  compart- 
ments entirely  separate.  In  this  way,  any 
carbon  contamination  of  the  tap  changer 
oil  is  not  circulated  around  the  main 
transformer    windings. 

The  most  dangerous  fault  which  occurs 
on  a  tap  changer  is  bad  contact,  which 


leads  to  sparking  and  conta 
of  the  oil.  This  could,  in  a  n 
days,  or  even  hours,  cause  a  < 
shut  down.  If  the  oil  is  common 
transformer  and  tap  changer  th< 
is  deposited  in  the  e.h.t  windi 
even  if  these  windings  do  nc 
down  at  the  same  time  as 
changer  they  are  almost  certaL 
so  at  a  later  date,  since  it  is  in 
to  remove  the  carbon  deposits 

Some       transformer       manu 
recommend  that  the  oil  be  drair 
the     transformer     every      12 
and    an    inspection    made    of 
changer.  It  is  difficult  to  see  ^ 
will  achieve.  The  comprehensive 
a  sample  of  oil  taken  from  tt 
former    tank    gives    quite    an 
picture  of  the  transformer  condit 
apart    from    excessive    acidity, 
should  not  require  to  be  change 
than  ten  years.  An  annual  inspc 
the  tap  changer  will  be  little  us 
because    the    chance    of   forest 
fault  which  can  only  last  a  f( 
when  it  develops  is  very  remoti 
from  this,  to  remove  and  store  tl 
of  gallons  of  oil  in  a  clean,  < 
dition  is  a  major  operation. 

A  bad  contact  in  a  circuit 
steady  load  would  be  detected 
by  the  fluctuating  ammeter  reac 
the  violent  fluctuations  of  currei 
are  a  feature  of  the  arc  furnace 
a  fault  in  the  tap  changer  being 
in  this  way. 

The  answer  to  the  uncertainty 
condition  of  the  tap  changer  seei 
the  fitting  of  a  toughened  glass 
the  side  of  the  tap  changer  comp 
This  would  allow  constant  inspc 
the  oil  condition  from  floor  lev 
a  short  period  of  sparking  will 
the  oil,  so  that  a  fault  could  be 
in    the    early    stages    and,    if 
changer  inspection   lid  were  pi; 
the  top  of  the  tank,  quickly  ren: 

The  maintenance  engineer  sh( 
have  to  accept  any  responsibilit) 
breakdown  of  the  arc  fumao 
former  if  he  has  taken  regular 
of  oil  and  has  had  them  tested  b^ 

• 

petent  authority. — L.  Smith, 
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^pects  of  Automat/on 


BRITISH  TECHNIQUES  DISCUSSED  IN  MOSCOW 


(oscow  this  summer,  a  meeting 
held  of  the  International  Federa- 
1  of  Automatic  Control.  A  number 
lapers  were  presented  at  this  meet- 
1  recently  these  were  considered 
iposium  organised  by  the  Institu- 
Mechanical  Engineers.*  Many  of 
»ers  are  concerned  with  highly 
:al  aspects  of  automatic  control 
but  there  are  a  number  which 
intriguing  picture  of  the  way 
ion     is     developing    in     British 

• 

iteel  industry  has  been  amongst 
it  active  exploiters  of  the  possi- 
)f  automatic  control.  An  example 

ingenious  instrumentation  that 
n  developed  is  the  strip  width 
everal  of  which  are  in  operation, 
t  of  performance  given  is  an 
r  of  ±0*030  in.  with  range  of 
ment  3  in.  to  24  in.  on  a  hot- 
ill.  The  instrument  is  rugged 
to  permit  mounting  the  follower 
ily  6  ft  above  the  fast-moving 
ig.  1  shows  the  basis  of  the 
^nt.  Two  photo-electric  edge 
*  units  are  mounted  vertically 
>pposite  edges  of  the  strip.  In 
on  with  the  optical  system,  there 
rvo-operated  shutter  edge  auto- 
f  following  the  hot  edge  of  the 
dependent  movements  of  the  two 
edges  are  monitored  and  added 
to  indicate  width  of  strip, 
lent  of  the  inevitable  shake 
nakes  more  static  methods  of 
ment  impossible.  The  instrument 
e  with  6  in.  movement  of  each 
the  strip  in  a  lateral  direction. 

sophisticated  is  another  tech- 
)w  under  development  for  meas- 
trip  speed  in  strip  mills.  This 
0  sharply  defined  intense  spots 
directed  on  the  moving  surface, 
vith  the  direction  of  motion,  and 

from  the  surface  into  photo- 
le  varying  texture  of  the  surface 
;  varying  signals  from  the  photo- 

the  signal  from  the  upstream 
lelayed  and  then  compared  with 
m  the  downstream  cell,  a  delay 
found  at  which  the  two  wave- 
re  in  step.  This  delay  is  a  func- 
strip  speed.  So  far,  experiments 
that  with  cold-reduced  steel  an 

ot  i%  can  be  achieved  in  the 
inge  100  ft/min  to  1,000  ft/min. 
a  servo  system  to  control  the 
tting  could  give  direct  reading  of 

Wheels 

(h  degree  of  mechanical  com- 
is  involved  in  some  automated 

papers  presented  to  the  Moscow 
ce,  foreign  as  well  as  British,  are 
iblished  by  Butterworth's  Sdentific 
ons  Ltd. 


equipment.  An  example  of  the  taking 
over  of  a  highly  skilled  but  monotonous 
manual  job  comes  from  the  bicycle 
manufacturing  industry.  The  task  is  the 
building  of  a  bicycle  wheel.  This  involves 
tightening  the  spokes  by  nipples  fixed 
to  the  hub  and  rim  of  the  wheel,  with 
tensions  in  the  spokes  adjusted  so  that 
the  wheel  runs  true.  Spoke  tension  has 
to  be  made  high  enough  to  prevent  dis- 
tortion of  the  wheel  in  service,  but  not 
so  high  that  breaking  occurs  under  the 
working  load. 
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Schematic  diagram  for  steel  hot  strip  width 

measurement 

In  the  automatic  machine,  the  wheel 
is  held  in  a  jig  and  a  measuring  head 
operating  with  reference  to  the  rim  of 
the  wheel  is  fixed  by  an  arm  centring 
on  the  hub.  Each  of  the  spoke  nipples 
is  introduced  into  a  box  spanner,  each 
box  spanner  having  its  own  driving 
motor.  The  measuring  head  contains  two 
double-wound  U-shaped  laminated  cores 
with  the  primaries  excited  at  400  c/s. 
One  head  measures  the  gap  in  the  radial 
direction,  the  other  the  gap  in  the  ver- 
tical direction  (the  wheel  being  held 
horizontal)  and,  hence,  the  deviation  of 
the  rim  from  the  rotational  plane  of  the 
measuring  arm. 

Once  the  wheel  is  set  up  the  arm 
rotates  and  signals  representing  the  rim 
positions  in  the  two  planes  are  developed. 
These  signals  control  the  running  of 
appropriate  motors,  non-circularity  being 
dealt  with  by  tightening  spokes  to  reduce 
the  immediate  radius,  distortion  in  the 
plane  of  rotation  by  tightening  spokes 
fixed  to  one  side  of  the  rim  only.  The 
machine  also  includes  provision  for 
tightening  all  spokes  at  stages  in  the 
cycle,  so  that  none  are  left  entirely 
slack.  The  spanner-driving  motors  are 
arranged  to  stall  when  maximum  accept- 
able spoke  tension  is  reached. 

This   machine   has   enabled   unskilled 


female  labour  to  be  used  to  produce  one 
wheel  every  minute. 

Posidon  Control 

Much  of  the  work  on  automation  has 
concerned  position  control  of  machine 
tools.  Amongst  the  Moscow  papers  was 
a  description  of  the  Helixyn  system,  in 
which  a  cylindrical  bar,  somewhat  longer 
than  the  distance  over  which  control  is 
required,  is  used,  surrounded  by  a  short 
cylindrical  sleeve  which  moves  along  the 
bar,  but  not  in  contact  with  it.  The  two 
parts  are  mounted  on  the  machine  tool 
so  as  to  pick  up  the  relative  motion 
which  is  to  be  controlled 

The  sleeve  consists  essentially  of  a  tube 
of  insulating  material,  the  inside  surface 
of  which  supports  four  distinct  helical 
conducting  paths.  These  are  arranged 
with  equal  axial  spacing  so  that  they 
form  a  regular  interlaced  pattern.  The 
bar  has  three  interlaced  patterns  carried 
on  a  layer  of  insulation  bonded  firmly 
to  a  steel  tube.  The  lead  of  the  helices 
on  the  bar  is  the  same  as  that  on  the 
sleeve  and  the  design  is  such  that  varia- 
tion in  capacitance  between  each  sleeve 
conductor  and  each  bar  conductor  is 
closely  sinusoidal  when  plotted  against 
relative   axial   movement. 

In  use,  the  sleeve  conductors  are 
supplied  with  a.c.  or  impulse  voltages  at 
a  sign  and  magnitude  set  by  a  relay- 
switched  resistor  network.  The  switching 
is  controlled  by  numerical  input  (from 
a  keyboard  or  punched  tape)  and 
operates  so  that  the  electrostatic  field 
between  bar  and  sleeve  remains  sub- 
stantially constant  in  form  but  takes  up 
an  axial  position  relative  to  the  sleeve, 
bearing  a  linear  relation  to  the  numerical 
input.  The  result  is  an  order  of  accuracy 
of  positioning  of  O'OOOl  in. 

Control  in  Sugar  Production 

In  the  chemical  industry,  automatic 
control  has  been  carried  to  the  point 
where  complex  operations  are  under 
computer  control.  An  example  is  pro- 
cessing sugar  beet.  Here  the  rate  at 
which  various  stages  of  the  process  are 
proceeding  is  adjusted  to  keep  inter- 
mediate tanks  full  to  a  pre-arranged 
level.  Electronic  computers  are  used  and 
they  take  account  of  the  time  constants 
associated  with  the  various  stages  of  the 
process  to  keep  the  work  proceeding 
steadily. 

Papers  mentioned  above  are  those  by 
Messrs  L.  N.  Bramley,  S.  S.  Carlisle  and 
R.  B.  Sims  (steel);  A.  V.  Hemingway 
and  R.  L.  Dressier  (bicycle  wheels); 
D.  J.  My  nail  (position  control);  and  J. 
Campbell  MacDonald  (sugar  processing). 
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Ergonomics  in  Industry 

THE  MODERN  APPROACH  TO  GREATER  PRODUCTIVITY 


ERGONOMICS— the  study  of  man  in 
his  working  environment — ^is  a 
comparatively  new  science.  It  springs 
from  the  earlier  sciences  of  work 
study,  industrial  psychology  and  indus- 
trial design  in  relation  to  machine  tool 
layout,  workshop  planning,  lighting  and 
d^cor.  In  fact,  it  may  be  considered  as 
the  combination  of  all  these  sciences 
into  a  co-ordinated  study. 

The  new  science  first  received  its 
impetus  during  the  war  when  the  design 
and  use  of  service  equipment  became 
vitally  important.  In  the  post-war  period 
it  has  developed  considerably,  with 
striking  results  on  productivity  and  the 
general  health  and  well-being  of  work- 
shop and  office  personnel. 

The  Scope  of  Ergonomics 

Any  productive  process  may  be  con- 
sidered as  the  co-ordination  of  machine 
and  operator  capacities  within  a  shell 
of  environment.  Both  environment  and 
machine  are  capable  of  being  designed, 
planned  and  adjusted  within  almost 
infinite  range;  operators,  on  the  other 
hand,  have  capacities  which  are  limited 
by  their  personal  physiques,  mental 
capacities  and  other  factors  which  are 
incapable  of  alteration  or  adjustment 
beyond  that  of  stimulating  latent  abili- 
ties by  training  or  education.  It  there- 
fore follows  that  the  operator  is  the 
governing  factor  in  a  productive  process. 
Once  the  parameters  of  physiological 
and  psychological  requirements  for  a 
particular  task  have  been  set  and  the 
operators  chosen  who  possess  these 
requirements,  the  ultimate  output  from 
the  machine-operator  combination  will 
depend  largely  upon  the  degree  of  skill 
with  which  the  control  functions  of  the 
machine  are  presented  to  the  operator 
and  the  environment  in  which  he  is 
working. 

There  are  certain  factors  which  are 
broadly  complementary  in  the  man  and 
the  machine.  The  link  between  them  is 
the  controls.  The  maximum  capacity  of 
the  machine  in  size  and  weight  per  work- 
piece  is  complementary  to  the  physical 
strength  of  the  man;  the  sensitivity, 
accuracy  and  consistency  of  repetition  of 
the  machine  is  complementary  to  the 
psychological  make-up  of  the  man,  his 
mental  capacity,  keenness  of  perception 
and  response  to  mental  stimuli.  Both 
man  and  machine  are  subject  to  a  fall- 
away  in  performance  which  may  be 
temporary — adjustable  wear  in  the  case 
of  the  machine;  fatigue  in  the  case  of 
man — and  rectifiable  by  a  short  period 


This  article  is  based  upon  a  series  of 
papers  presented  at  the  DSIR  conference 
on  ''Ergonomics  in  Industry,"  London, 
27-29  Sept.,  [960. 


of  rest  and  maintenance,  or  permanent 
through  age. 

The  performance  of  the  machine  may 
suffer  through  environmental  factors, 
such  as  the  presence  of  corrosive  atmo- 
spheres, dust  and  grit  and,  in  some 
cases,  excessive  atmospheric  humidity 
and  temperatures.  The  complementary 
environmental  factors  in  the  case  of  the 
man  are  lighting,  ventilation,  outlook, 
attitude  and  noise. 

The  ergonomist,  appreciating  these 
factors,  strives  to  link  the  operator  with 
the  machine  in  such  manner  that  he  is 
able  to  exercise  control  with  the  mini- 
mum of  physical  and  mental  stress  and 
to  so  arrange  the  environment  that  the 
productive  effort  may  be  maintained  for 
the  longest  periods  without  excessive 
fatigue.  These  broad  principles  apply 
whether  the  machine  is  a  relatively 
simple  tool,  such  as  a  pair  of  scissors,  a 
complex  machine  tool  with  simultaneous 
control  in  two  or  more  directions  at 
differing  rates  or  the  even  more  complex 
task  of  controlling  and  navigating  a  high 
speed  aircraft.  The  tailor,  working  at 
the  cutting-bench,  uses  scissors  which 
have  been  designed  to  fit  the  hand  com- 
fortably and  with  blades  cranked  at  the 
most  convenient  angle;  their  continued 
efficiency  as  a  cutting  instrument  depends 
on  the  maintenance  of  sharpness  at  the 
cutting  edges  and  on  the  degree  of  wear 
in  the  rivet  and  rivet-hole. 

Efigonomics  Research 

In  Britain  the  study  of  ergonomics  is 
centred  in  the  Ergonomics  Research 
Society.^  This  body  was  formed  by  a 
group  of  research  workers  who,  during 
the  war,  had  been  members  of  teams 
formed  to  study  physiological  and 
psychological  methods  for  the  best 
means  of  measuring  fighting  efficiency, 
safety  and  comfort  of  all  forms  of  com- 
batant under  varying  conditions  of  en- 
vironment. The  groups  included  anato- 
mists, engineers,  physiologists,  psycho- 
logists and  industrial  medical  officers. 
At  the  end  of  the  war  the  teams  were 
broken  up  but  in  1949  some  members 
met  to  discuss  research  in  this  field  and, 
at  the  meeting,  it  was  decided  to  set  up 
an  organisation  to  carry  on  the  work 
with  particular  application  to  industry. 
The  term  "ergonomics" — from  the 
Greek  "Ergon,"  work,  and  "nomos,"  law 
— was  coined  for  the  new  study. 

The  Society  has  the  close  co-operation 
of,  and  works  in  association  with,  the 
DSIR,  the  Medical  Research  Coimcil, 
the  Universities  and  many  industrial 
research  associations.  It  was  the  Society 
which  requested  the  DSIR  to  promote 
the  recent  Conference  on  Ergonomics  at 
which  industry  was  shown  some  of  the 


results  of  recent  research  and  how  the 
results  were  being  apph'ed  to  a  wide 
variety  of  industrial  problems.  Lord 
Hailsham,  Minister  for  Science,  opening 
the  conference,  referred  to  the  basic 
ergonomic  study  of  ''time  and  motion'* 
and  stressed  that  the  degree  of  industiial 
unpopularity  which  was  accorded  to  it 
was  primarily  due  to  the  limited  range 
of  the  study.  Today  the  TUC  is  one  of 
the  strongest  supporters  of  ergonomici 

The  Human  Facton 

The   human   factors   can   be  broadly 
divided    into    the    allied    physiological 
and     psychological     groups    of    study. 
Psychology  is  a  wide  subject  of  whidi 
one    aspect,     covered     by     the    tenn 
"experimental  psychology,"  is  the  cod* 
cern    of    the    ergonomist.    This   study 
relates  to  man  as  a  control  mechanism 
taking  in  information   and  using  it  to 
guide    his    actions.    The    psychological 
aspect  of  fatigue  has   little  conoectioo 
with  muscular  fatigue  and  its  effects  are 
different.  Whereas  muscular  fatigue  leads 
to  loss  of  performance  and  erratic,  nervy 
behaviour,    the    psychological    counter- 
part, boredom,  leads  to  loss  of  vigilance 
and /or  drowsiness.  Boredom  can,  how- 
ever, be  dissipated  by  novelty  or  change 
of   aim.   Some   of   the   most   strikingly 
boring  jobs  are  those  which  under-load 
the  operator  but  never  allow  him  tim^ 
to  divert  his  attention  to  other  things. 

This  aspect  may  have  some  bearing 
on  the  reason  why  some  light  repetitioC* 
tasks  are  particularly  suited  to  womem- 
The  lesser  degree  of  physical  demanc^ 
tends  to  create  a  sense  of  boredom  in  th^ 
more  physical  male  whereas  a  similar" 
repetitive  task,  such  as  operating  ^ 
capstan  lathe,  calling  for  more  muscula*^ 
effort  does  not  have  the  same  effect. 

The  psychological  factors  are  also  o^ 
importance  in  the  relations  betweec^ 
individuals.  For  complete  accord,  ther^ 
must  be  some  conunon  pattern  of  obset 
vation,  interpretation  and  translation  o^ 
information  into  action.  Upon  this  wiKl 
depend  the  accuracy  with  which  an  iift" 
struction,  verbal  or  written,  from  oa^ 
person  to  another  will  be  carried  out 

Sometimes    a    simple    instruction   i-^ 
difficult  of  understanding  without  sons^ 
background  knowledge  to  assist.  Wclfor*^ 
quotes  an  example  of  training  girls  is' 
so-called  "invisible  mending"  on  woollen 
materials  in  which  the  pattern  of  wcavc 
is  faithfully  copied.  The  training  perio» 
seemed  unduly  long  until  the  idea  ^^** 
conceived  of  showing  the  girls  how  tl»^ 
weaves  were  originally  constructed.  Tl^* 
girls    were    enabled    to    construct    "** 
weaves  on  a  large  frame  and  to  do  ^* 
first    mends    on    specially   woven   l*f^^ 
scale   cloth.   The   reduction   in   traio^ 
time  was  dramatic. 
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The  Physical  Aspect 

Most  people  think  that  they  have  an 
idea  of  what  constitutes  physical  work. 
The  common  impression  that  muscular 
energy  is  used  only  when  some  form  of 
motion  is  in  progress  is  incorrect.  Try 
holding  a  heavy  weight  at  arm*s  length 
for  a  long  period  and  you  will  soon 
experience  muscular  tiredness.  There  is, 
for  every  muscle,  a  position  at  which 
the  demands  for  energy  are  at  a  mini- 
mum. A  knowledge  of  this  in  relation- 
ship to  the  positioning  of  the  control  is 
important  in  combating  muscular 
fatigue.  Murrell  mentions  an  incident  in 
which  the  angle  of  an  accelerator  pedal 
of  a  car  was  set  so  that,  for  the  idling 
position,  the  ankle  was  bent  backwards 
some  20°  from  the  natural  position. 
The  result  was  early  muscular  fatigue 
resulting  in  a  tendency  to  drive  the  car 
faster  than  road  conditions  warranted. 

Another  aspect  of  physical  fatigue 
arises  from  the  disturbance  of  normal 
working  cycles.  The  changeover  from 
day  to  night  shift  working  is  accom- 
panied by  a  falling  off  in  output  until 
the  body  has  accustomed  itself  to  the 
new  cycle.  This  may  take  4  to  5  days. 
Practically  all  muscular  fatigue  can  be 
reduced  by  intermittent  rest  periods  and 
the  timing  of  operations  to  include 
properly  proportioned  rest  periods  from 
muscular  effort,  without  necessarily 
breaking  the  mental  effort,  can  have 
surprising  results  on  output  Both 
physical  and  psychological  fatigue  are 
dependent  on  environmental  conditions 
and  one  in  particular,  the  attitude  or 
position  of  the  body,  whether  sitting  or 
standing,  is  of  vital  importance.  This  is 
part  of  the  extensive  anthropometric 
studies  which  have  arisen  out  of  early 
investigations  into  the  most  satisfactory 
attitude  for  pilots  and  crew  of  aircraft, 
drivers  and  gunners  of  fighting  vehicles, 
submarine  crews  and  other  service 
persoimel  during  the  war. 

The  same  study,  projected  into  in- 
dustry, is  of  vital  importance  to  the 
designer  of  office  furniture,  the  planning 
of  control  positions  in  vehicles,  crane 
cabs  and  before  control  desks.  The 
anatomical  and  physiological  principles 
have  been  well  studied  and  are  taken 
into  account  in  British  Standard  3044  on 
school  furniture.  The  same  principles 
have  equal  importance  in  industrial 
design. 

Despite  mechanisation,  there  are  still 
a  surprisingly  large  number  of  locations 
in  industry  which  demand  muscle  power 
from  the  seated  position.  The  limits  of 
effort  available  and  the  angles  at  which 
the  force  can  be  applied  without 
exceptional  fatigue  must  be  known  to 
the  designer,  and  a  great  deal  of  study 
has  already  been  given  to  the  subject. 
In  lifting  operations,  the  amount  of 
effort  which  can  be  applied  from  the 
standing  position  is  considerable.  Unless 
the  limiting  loads  for  the  individual  are 
known,  there  is  danger  of  back  injury 
which,  in  the  case  of  young  people  and 
women,  is  prescribed  by  factory  regula- 
tions. 


Ergonomics  and  Design 

It  follows  that  the  studies  of  the 
psychologist,  physiologist  and  anthropo- 
metrist  are  of  vital  importance  to  the 
machine  designer.  It  is  common  to  talk 
of  the  "^average"  man  but,  as  Weiner 
says,  the  anthropometrist  does  not  cater 
for  the  average  man.  There  is  such  a 
measure  as  an  average  value  but  almost 
no  such  thing  as  a  completely  average 
man.  For  any  individual  measurement 
perhaps  20%  to  25%  of  a  population 
might  be  said  to  congregate  at  the  mean 
but,  of  these,  only  a  fraction  would  be 
average  in  another  dimension.  The 
anthropometrist*s  solution  is  to  use  two 
mannikins — simple  models  with  the 
main  measurements — to  cater  for  90% 
of  the  range  which  are  combined  with 
photographs  to  make  sure  that  posture 
and  movements  from  the  control 
position  are  correct 

Many  of  these  measurements  are 
tabulated  with  mean  and  standard 
deviations  and  the  information  is  in- 
valuable to  the  designer  but,  for  the 
moment,  they  exist  only  in  widely 
scattered  monographs  and  reports;  a 
handbook  combining  them  would  be  of 
immense  value. 

Another  aspect  of  machine  design  is 
the  positioning  and  grouping  of  the 
various  indicators  which  give  the 
operator  the  information  on  which  he 
makes  his  decisions.  It  is  fundamental 
that  the  associated  indicators  and 
controls  should  be  so  grouped  in  rela- 
tion to  each  other  that  the  minimum  of 
mental  effort  and  physical  movement  is 
exerted  in  identifying  the  message  and 
making  the  appropriate  action.  Equally 
important  but  less  obvious  is  that  there 
should  be  relation  between  the  move- 
ment of  the  indicator  needle  and  the 
related  control  handle. 

For  handwheels  associated  with  cir- 
cular scales,  clockwise  movement  of  the 
indicator  needle  should  correspond  to 
clockwise  movement  of  the  control 
wheel.  Other  relationships  also  commend 
themselves  to  the  thinking  designer. 

On  the  subject  of  grouping,  where  a 
large  number  of  indicators  are  mounted 
together,  sub-grouping  into  related 
sections  is  an  aid  to  easy  location.  In 
regard  to  the  form,  shape  and  colour  of 
the  indicators  and  the  size  and  style  of 
the  markings,  Spencer,  in  his  paper, 
makes  practical  reconunendations  on  the 
strength  of  a  study  carried  out  at 
Reading  University. 

Three  basic  designs  are  included  in 
the  study;  moving  pointer,  moving  scale 
and  cyclometer.  Merits  differ  and  the 
choice  depends  much  on  the  application 
and  location.  The  main  features,  how- 
ever, are  that  black  and  white  are  the 
best  for  scale  marks  and  background, 
with  upright  figures  in  a  non-serif  style, 
and  the  minimum  number  of  scale  divi- 
sions compatible  with  the  duty.  The 
machine  designer  and  the  furniture 
designer  of  the  future  must  both  be  in- 
fluenced by  the  work  of  the  ergonomist 
for  the  industrialist,  seeking  higher 
productivity  against  an  ever  increasing 


wage  scale,  will  find  even  the  smallest 
detail  which  assists  in  increased  output 
a  factor  influencing  his  choice  of 
machine. 

Enyironmoit 

Of  the  five  factors  mentioned  under 
the  heading  of  environment,  attitude  of 
the  operator  and  noise  are  largely  the 
responsibility  of  the  machine  designer. 
Outlook  and  ventilation  are  the  responsi- 
bility of  the  architect,  who  also  has  some 
responsibility  for  noise  in  that  he  will 
decide  the  form  and  material  of  ceilings 
and  wall  claddings. 

Lighting  is  a  feature  of  the  environ- 
ment which  is  not  easy  to  correlate 
directly  with  productivity.  There  is,  how- 
ever, good  evidence  that  better  lighting 
is  a  factor  in  improved  productivity; 
certainly  poor  lighting  in  the  workshop 
or  incorrectly  applied  lighting  greatly 
increases  scrap. 

Lighting  Pdndples 

The  three  main  principles  to  be  fol- 
lowed are  that  there  should  be  adequate 
lighting  without  glare;  that  there  should 
be  freedom  from  unwanted  shadows  and 
that  the  work  should  be  the  natural 
focus  of  attention. 

Controlled  laboratory  tasks  have  pro- 
vided a  great  deal  of  useful  information 
about  lighting  levels  but  the  translation 
into  industry  must  necessarily  involve 
experience  as  well  as  experimentation. 
Recommended  levels  for  most  industrial 
tasks  are  of  the  order  of  15-50  lumens/ 
sq  ft,  with  the  lower  figure  as  the  mini- 
mum regardless  of  the  type  of  work  in 
hand. 

Glare  is  one  of  the  most  worrying 
problems  in  factory  lighting  today.  It 
can  offset  the  advantages  of  a  well 
planned  lighting  installation  in  other 
respects  and  the  raising  of  the  illumina- 
tion levels  to  such  an  extent  that  the 
better  lighting  produces  a  lower  output. 
It  may  be  caused  by  the  direct  impinge- 
ment on  the  vision  of  a  light  source  or 
the  reflected  image  from  polished  sm*- 
faces  on  or  around  the  workpiece.  It 
reduces  the  ability  of  the  operator  to 
read  his  instruments  with  accuracy,  but 
it  may  be  present  without  any  reduction 
in  his  ability  to  see  nor  may  he  be 
directly  conscious  of  its  effect  upon  his 
vision. 

The  problem  is  complex  but  the 
means  of  avoiding  glare  have  been 
studied  and  are  well  understood.  The 
whole  environment  must  be  bright,  which 
means  that  the  surfaces  of  walls,  floors 
and  ceilings  are  light  in  colour.  Matt 
finish  paints  are  preferable  to  prevent 
reflected  highlights  and  the  surfaces 
should  be  washable  so  that  the  diffuse 
reflecting  qualities  are  maintained. 

The  work  should  be  the  natural  focus 
of  attention.  Anything  about  the  work 
which  demands  special  attention  should 
have  local  lighting,  but  local  lighting  in 
an  otherwise  poorly  lighted  area  is  bad. 
This  is  a  common  mistake  which  has 
frequently  been  made  in  the  past.  Too 
great  a  contrast  between  the  light  on 
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the  workpiece  and  the  surroundings  is 
liable  to  induce  eye-fatigue,  since  the 
constant  transfer  of  the  gaze  from  one 
point  to  another  will  be  accompanied 
by  excessive  dilation  and  contraction  of 
the  iris  in  the  eye.  There  must  be  a 
proper  balance,  giving  just  sufficient 
contrast  to  enable  the  gaze  to  be  trans- 
ferred from  the  work  area  for  visual 
relief  without  excessive  call  on  eye 
muscles. 

Small  workpieces  under  bench-mounted 
processes  need  particular  treatment 
There  must  be  contrast  between  the 
workpiece  and  the  bench  surface  back- 
ground. Some  reflected  highlights  from 
the  surface  of  the  workpiece  are  unavoid- 
able, and,  indeed,  are  advantageous  to 
provide  degrees  of  contrast,  but  the  level 
of  such  highlights  must  be  controlled. 
Since  eye  response  is  a  variable  with 
different  persons,  there  is  something  to 
be  said  for  adjustment  of  the  local  bench 
spotlighting  by  the  operator. 

In  regard  to  general  lighting,  the 
fluorescent  tube  has  revolutionised  fac- 
tory, office  and  shop  lighting  to  an  extent 
unimaginable  25  years  ago.  The  rules 
for  height  and  spacing  have  now  been 
fully  established  and  the  minimum  levels 
at  the  working  plane  are  laid  down  in 
various  statutory  regulations  for  factories 
which  reflect  the  advances  in  this  field. 
It  is  important  to  remember  that  the 
levels  are  minima  and  are  conservative. 
Factory  lighting  which  only  just  observes 
these  minima  cannot  be  considered  as 
a  good,  or  even  adequate,  installation 
by  modem  standards. 

The  PJS.AXX  Concept 

Not  all  lighting  is  from  artificial 
sources.  Wherever  possible,  natural  day- 
light is  used,  not  only  because  of  its 
effect  on  lighting  bills  but  because  the 
human  preference  is  for  natural  daylight 
where  possible.  The  modern  concept  of 
factory  and  office  buildings  with  large 
window  areas  is  a  recognition  of  this, 
for  the  average  worker  prefers  a  win- 
dow position  for  his  or  her  desk  or 
bench.  Natural  light  is,  however,  far 
more  variable  in  quality  and  intensity 
than  artificial  light  and  needs  some  form 
of  shading  during  the  height  of  summer 
or  in  the  late  autumn  and  spring  days 
when  the  sun  is  low  on  the  horizon. 
At  the  other  extreme,  on  cloudy  or  foggy 
days,  some  assistance  from  artificial 
lighting  is  essential. 

In  large  buildings,  where  the  floor  area 
extends  well  back  from  the  windows, 
natural  lighting  by  itself,  even  on  the 
sunniest  days,  is  inadequate  and  must 
be  supplemented  by  artificial  lighting. 
While  the  American  idea  of  a  totally 
artificial  indoor  environment,  excluded 
from  natural  light  and  ventilation,  is 
not  likely  to  appeal  to  the  British  people 
— ^perhaps  because  our  climate  is  not  so 
extreme  as  in  many  parts  of  the 
American  continent — some  permanent 
daytime  lighting  will  inevitably  be  part 
of  the  future  modern  office  or  factory 
installation. 

This  aspect  has  already  achieved  some 
attention  and  the  concept  of  mixed 
natural  and   artificial  lighting  has  been 


studied  at  the  Building  Research  Station 
and  the  elements  of  a  basic  mixed  hght- 
ing  system — ^PSALI,  permanent  supple- 
mentary artificial  lighting  for  interiors — 
are  now  established.  Fully  developed,  it 
may  mean  a  reduction  in  the  window 
areas  below  the  present  purely  archi- 
tectural levels  and  an  increased  amount 
of  permanent  artificial  lighting  to  produce 
an  evenly  balanced  overall  illumination 
throughout  the  day. 

The  whole  subject  of  lighting  is  a 
major  study  in  which  the  lighting  en- 
gineer and  architect  play  complementary 
parts.  As  a  major  factor  in  productivity 
it  is  part,  but  only  part,  of  the  ergonomic 
pattern.  It  can  neither  be  excluded  from, 
nor  considered  as  separate  from,  the 
general  plan  of  the  ergonomist*s  study. 

Ergonomics  in  tlie  Factoiy 

Many  industries  have  already  taken 
ergonomic  studies  seriously.  In  the  steel 
industry  an  ergonomic  approach  to  the 
problem  of  heat  stress  in  rolling  mills 
and  furnace  rooms  has  been  made  by 
the  Climatic  and  Working  Efficiency 
Research  Unit  of  the  Medical  Research 
Council.  They  discovered  that  a  rise  of 
only  l^C  in  body  temperature  was 
sufficient  to  cause  a  serious  falling  off 
in  performance  of  physical  and  mental 
work.  Applying  this  to  the  conditions 
existing  in  steel  works  and  foundries 
they  have  established  that  the  forms  of 
heat  stress  which  are  responsible  for  rises 
in  body  temperature  are  atmospheric 
and  radiation  from  the  hot  billets  and 
open  furnaces.  The  former  is  accom- 
panied by  humid  conditions  in  many 
cases  which  prevent  evaporation  of  the 
sweat  with  consequent  rise  in  body 
temperatures.  This  could  be  cured  by 
better  ventilation  but,  where  radiant  heat 
is  concerned,  ventilation  is  inadequate 
in  combating  the  condition  since  the 
rays  pass  through  the  air.  The  answer 
is  to  provide  heat  screens  comprising 
a  sheet  of  thermal  insulation  covered  on 
the  side  facing  the  furnace  with  polished 
aluminium  foil.  In  some  cases  protective 
clothing  incorporating  reflecting  outer 
surfaces  could  be  used. 

Repair  work  on  recently  closed  down 
furnaces,  Bessemer  converters  and  soak- 
ing pits  requires  different  treatment.  The 
operators  are  surrounded  by  surfaces  at 
close  to  red  heat  and,  without  protec- 
tion, can  only  work  for  a  few  minutes 
at  a  time  with  long  rest  periods  between. 
Protective  clothing  and  helmets  of 
thermal  insulating  materials  with  inbuilt 
air  cooling — a  legacy  from  supersonic 
aircraft  pilot's  clothing  design — is  being 
developed  for  such  locations. 

Another  point  which  the  ergonomists 
have  brought  to  light  relates  to  the 
modern  practice  of  grouping  controls  at 
a  central  point  remote  from  the  process. 
At  first  sight  this  might  seem  to  solve 
the  fatigue  problem  in  that  physical 
effort  is  reduced  considerably  by  cen- 
tralisation of  observation.  In  point  of 
fact  the  operator  now  has  to  visualise 
an  operation  in  terms  of  the  mimic 
displays  and  indicators  instead  of  actually 
watching  the  operation,  with  all  the 
minor  indications  which  assist  him  in  his 


judgment  The  mental  processes  involved 
in  translating  the  numerical  values  and 
positions  on  the  indicators  into  a  picture 
of  the  actual  conditions  represenu  a 
considerable  psychological  load,  hi  fact, 
the  physical  stress  has  been  trans- 
formed into  substantial  perceptual  and 
decision-making  load  which  is  just  as 
much  responsible  for  fatigue  as  manual 
labour.  But  that  is  only  one  aspect  of 
centralised  controL 

Ergonomics  in  Tranqport 

London  Transport  is  another  organi- 
sation which  has   benefited  by  applied 
ergonomic  studies.  The  study  has  been 
particularly   applied   to   the  cab  design 
of  buses  and  underground  trains.  Atten- 
tion has  been  given  to  such  detaik  as 
steering  wheel  rake,  pedal  travel,  position 
and  angle  of  footplate,  seat  position  and 
seat   squab    shape.    It   was   found  that 
many  of  the  accepted  layouts  in  the  past 
did  not  conform  to  the  required  stan- 
dards as  disclosed  by   the  survey  and» 
in  the  final  evaluations,  the  assistance 
of  the  drivers  themselves  was  sought  foe 

their    views    of   the    proposed   arrange 

ments.  Not  only  did  the  latter  give  thet 
wholehearted  co-operation,  but  suggi 
other    improvements    which   have  con 
tributed    to    better    and    less    fatiguinj 
driving  positions. 

This  incident  shows  a  clear  distinctioi 
between  ergonomics  and  the  earti< 
attempts  to  laimch  time-and-motio! 
studies.  Whereas  time-and-motion  studii 
in  the  past  have  not  always  recei\ 
the  support  of  industrial  workers  and 
in  some  instances,  have  been  violently 
opposed,  ergonomic  studies,  by  the 
broader  and  more  encompassing  aspect 
have  invariably  secured  industrial 
operation  at  all  levels.  It  is  a  long 
from  the  initial  work  of  Frank 
Lilian  Galbraith  who,  some  50  ycai  s 
ago,  launched  their  ideas  on  work  stud  ^I^ 
to  an  incredulous  world.  Part  of  tlk^  ^ 
opposition  may  have  been  due  to  tlft^  * 
errors  of  psychology  in  presenting 
techniques  to  the  worker  in  industry  bu^ 
since  psychology  is  part  of  the  ergonom^*-^ 
study,  it  is  natural  that  presentation 
the  idea  is  based  on  the  right  psyche 
logical  approach. 

Ergonomics  is  still  an  infant  sdcnc^^^ 
The  spade-work  is,  however,  beginnii^*--^ 
to  show  interesting  results.  Lectures  ai^*^ 
courses  which  have  been  fostered  by  tfc:^-^ 
Society  since  1957  have  shown  incrcasic^i 
attendance.  To  date  more  than  20  cor^n* 
panics  have  sent  men  on  courses  ac*^ 
the  interest  and  enthusiasm  gains  impe*^^^ 
from  year  to  year. 

One  cannot,  of  course,  cover  the  ^/^^^ 
field  of  ergonomics  completely  in  a  i^^ 
pages,  but  sufficient  will  have  been 
here    to    indicate    that   the   new  sci 
bids     fair     to     becoming     a     pow 
influence  in  the  industry  of  tomorro^^ 
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Mndustriai  electrical  drives 


s  CHAIRMAN'S  ADDRESS  TO  I.E.E.  UTILISATION  SECTION 


71DELY  used  in  industrial  fabrication  processes, 
f  variable-speed  drives,  together  with  their  control 
systems,  offer  the  biggest  scope  for  technical 
opments  amongst  industrial  electrical  systems.  It  is, 
:t,  in  this  field  where  most  recent  advances  have  taken 
.  This  point  is  made  in  the  inaugural  chairman's 
:ss  to  the  lEE  Utilisation  Section  by  Mr  J.  M. 
ison,  b.sc.(eng.),  M.I.H.E.  (EE  Co.).  Constant  speed 
s  are,  in  the  main,  catered  for  satisfactorily  by  the 
rel-cage  induction  motor.  The  advantage  of  its 
ve  cost  over  other  motor  types  is  illustrated  in  Fig.  1. 
basic  design  of  the  squirrel-cage  motor  would  appear 
ve  reached  the  ultimate  and  development  is  confined 
:reasing  ratings  and  provision  of  special  enclosures  for 
kd  duties. 

.  Variable  Drives 

r  variable-speed  performance,  the  position  of  the  d.c. 
r  is  still  unchallenged.  Over  the  years  there  has  been 
change  in  its  basic  concept,  rather  a  gradual  evolution 
refinement  in  design.  There  remains,  however,  the 
standing  commutation  problem  and  much  research 
)een  carried  out  towards  overcoming  this  major  dis- 
itage  in  d.c.  motors.  The  problem  has  been  aggravated 
igh  rates  of  change  of  current  imposed  by  modern 
ol  systems.  In  motors  having  cast-iron  or  rolled-steel 
»,  slow  response  of  main  and  compole  flux,  due  to 
t  eddy  currents,  has  an  adverse  effect  on  commuta- 

This  difficulty  has  been  overcome  by  introducing 
ines'with  laminated  frames. 

'allel  to  improvements  in  d.c.  motor  design,  there 
been  new  trends  in  a.c./d.c.  conversion.  The  traditional 
y  converter  used  for  d.c.  motor  control  is  beginning 

superseded  by  static  converters.  An  interesting  appli- 
1  is  in  regenerative  drives  for  reversing  mills  as  an 
lative  to  the  universal  Ward-Leonard  or  Ilgner 
ns.  Use  is  made  here  of  a  grid-controlled  mercury- 
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Fig.  /.  Relative  costs  of  motors  operating  at  1,000  r,p.m. 


arc  converter.  Regenerative  reverse  currents  are  catered 
for  by  connecting  duplicate  installations  back  to  back,  or 
by  placing  a  reversing  switch  either  in  the  drive  motor 
armature  circuit  or  its  field  circuit.  These  connections  are 
shown  in  Fig.  2.  Static  converters  are  also  used  in  packaged 
power  units  which  provide  variable  output  drives  up  to 
100  h.p.  from  a  400  V  a.c.  supply.  For  these  units,  increas- 
ing use  is  being  made  of  silicon  and  germanium  rectifiers. 

Variable-speed  Induction  Motors 

The  inherent  simplicity  and  robustness  of  the  induction 
motor  has  attracted  attention  to  the  possibility  of  adapting 
it  for  variable-speed  applications. 

One  line  of  attack  has  been  to  provide  an  economic 
variable-frequency  supply  source.  An  example  of  applica- 
tion of  this  principle  is  at  Hinkley  Point  nuclear  station, 
where  the  carbon  dioxide  coolant  blowers  are  driven  by 
squirrel-cage  motors  supplied  from  a  variable-speed  turbo- 
alternator.  Other  development  work  on  variable-speed 
induction  motors  has  been  concerned  with  basic  design, 
with  the  investigation  of  such  techniques  as  pole  changing, 
stator  phase  shifting  and  the  use  of  series  reactors. 

Control 

The  value  of  automatic  and  semi-automatic  control  of 
industrial  processes  is  now  clearly  recognised  and,  with 
the  advent  of  magnetic  and  transistor  amplifiers,  the 
reliability  of  electronic  systems  has  been  proved  in  practice 
and  is  no  longer  doubted.  Many  industrial  processes  lend 
themselves  to  automatic  control  where  operations  are 
programmed  on  punched  tape  and  fed  into  the  system. 
There  has  been  a  recent  trend  in  this  direction  backed  by 
experience  gained  in  semi-automatic  control.  Future 
developments  are  expected  to  be  in  the  exploitation  of 
digital  computers  for  automatic  supervisory  control. 
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CROSS  CONNECTED  CONVERTORS 
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ARMATURE    REVERSAL  FIELD   REVERSAL 

Fig.  2.  Systems  for  reverse  current  flaw  with  mercury-arc  converters 
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Warm  panela  for  wet  toweli 
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Inexpeorive  tmable  diycr 

A  TUMBLE  dryer  with  three  ht&ia 
and  automatic  time  control  seems 
good  value  at  £34  13s  tax  paid.  The 
machine  offering  these  features  is  "Dry- 
time,"  a  7  lb  capacity  model  30  in. 
high  with  a  flat  table-top  in  red,  blue 
or  white.  The  main  square  door  allows 
access  to  the  horizontal  perforated  drum 
and  operates  a  cut-out  device  and  brake 
immediately  it  is  opened. 

The  simply  operated  controls  situated 
on  lop  right  and  left  of  the  front  panel 
give  three  heats,  up  to  2  kW  output, 
and  a  drying  time  of  90  min  maitimum. 
"Drytime"  has  a  finish  of  white  stove 
enamel  and  stands  on  three  casters. 
Dimensions  30  in.  high  by  21  in.  wide 
by  19i  in.  deep.  Eight  feet  of  flex  and 
a  6  ft  extractor  hose  are  extras.  This 
machine  is  covered  by  a  year's  guaran- 
tee and  after-sales  service.  Wallisdown 
Electrical  Appliances,  Waltisdown  Rd, 
Bournemouth. 

Household  fire  alann 

HOT  air  from  an  unseen  fire  will 
set  oS  the  new  batlery-powered 
.  "Cry-er"  alarm  when  the  temperature 
approaches  140°  F.  This  warning  device 
is  designed  for  domestic  installation;  it 
is  small,  inexpensive  and  attractively 
styled.  The  alarm  is  simply  hung  on  the 
wall  at  a  "high  spot"  in  the  house 
where  hot  air,  convected  from  a  Are. 
would  have  to  pass.  The  makers  recom- 
mend one  on  each  floor  for  complete 
safety.  Powered  by  two  batteries,  it 
produces  a  wailing  sound  loud  enough 
to  rouse  everyone  in  (he  household.  If 
good  leakproof  batteries  are  employed 
"Cry-er"    should    carry    on     sounding, 


once  activated,  for  up  to  an  hour. 
Operating  on  the  bi-metal  strip  principle 
it  resets  automatically  once  the  tem- 
perature has  dropped  and,  provided  the 
emergency  has  been  only  short-lived 
requires  no  further  attention  apart  from 
a  monthly  check.  The  smoothly  styled 
casing  measures  only  6  in.  by  3  in.  It 
is  available  from  stock  at  £3  19s  6d. 
Fire  Cry-er  Ltd..  Jack  Bridge  Mill. 
Colden.  Hebden  Bridge,  Yorks. 


"Neptune"  towel  dryittg  panel.  19  9i 


towel  rails  are  a  recent  addition  to 
the  range  of  heaters  employing  ibi 
"Mboglass"  mesh-typc  elemenl.  This  Is 
an  ideal  application  of  the  "MbogUss" 
element  which  is  rated,  so  far,  at  lest 
than  100  W/sq  ft.  The  towel  diyn 
comprises  two  Swedish  masonite  baud) 
sandwiching  the  element  and  finished  is 
pink,  blue  or  cream  stove  enamel  Tbc 
towel  rail  is  placed  toward  the  top  of 
the  panel.  An  output  of  300  W  is  said 
to  keep  towels  dry  and  possibly  takes  ttle 
chill  oS  the  bathroom.  Dimensioni:  I  ft 
by  2  tt.  Known  as  "Neptune,"  the  dryer 
is  simply  installed  with  the  fixing  acces- 
sories supplied.  Price  £9  9i  tax  paid. 
Morheai  Lid.,  Church  Path.  Fareham. 
Hampshire. 


TBADE  PDBUCATIONS 

Camflex, — 'Leaflets  describing  electric  seed 
propagator  and  fluorescent  flilinp  for  plan 
irradiation.  Simplex  Dairy  Equipment  Cc 
C intra  Hse,  Cambridge. 

SIMMS. — Leaflet  describing  six  new  pro- 
ducts introduced  at  Commercial  Vdiidt 
ExhibiEion.  i960,  by  Simms  MoUk  Vmn 
Ltd..  Oak  La,  East  Finchley,  NJ. 

Morgans.— Leaflet  TD  23,  "Cnisilite  Tube 
Furnace."  The  Morgan  Crucible  0>..  Baner- 
sea  Church  Rd,  S.vTn. 

C  A  v.— Technical  leaflet  describing  pawl 
lamps.  C.A.V.   Ltd.,   Acton,  WJ. 

PvRENE.— Sales  information  on  BuUcUb 
No.  5  of  the  Me  la  I  Finishing  Divisim. 
Pyroclcan  No.  104  cold  soak  type  cleann. 
The  Pyrene  Co.,  Metal  Finishing  Division. 
Gt.  West  Rd.  Brentford,  Middx. 

Neoretti.^ — 15- page  catalogue  B21  des- 
cribing air-opcralcd  receivers.  Negrelti  and 
Zambra.  122  Regent  SI.  W.l. 


The  'iridffo 

as  iurnitut^ 

THE  refrigerator  as  a  domestic  kitchen 
appliance  is  not  necessarily  a  fixed 
concept,  as  Tricity  have  shown  with 
their  new  "Diner-cold"  model.  Designed 
expressly  for  installation  in  a  dining 
room,  this  refrigerator  resembles  a 
double-door  cabinet  in  elegant  sapele 
wood.  It  is,  however,  a  Tricity  4-2  cu  ft 
refrigerator  encased  in  highly  polished 
panels  of  wood,  with  an  ordinary  left- 
hand  opening  door.  Finished  in  polished 
polyester  coating  it  looks  perfectly 
natural  among  other  more  tiaditional 
dining  room  pieces  and  is,  in  fact,  an 
attractive  article  of  furniture  itself, 

Tricity  believe  that  their  new  style 
refrigerator  will  be  welcomed  by  house- 
holds where  kitchens  are  not  large 
enough  to  take  a  model  of  so  greal  a 
capacity.  Obviously,  this  is  not  its  only 
application  and  there  is  no  reason  why  a 
"dining  room  refrigerator."  as  distinct 
from  the  kitchen  type,  should  not  evolve 
as  an  accepted  piece  of  equipment  from 
Tricily's  latest  idea. 

Known  as  "Diner-cold."  the  new  re- 
frigerator is  identical  internally  to  the 
ordinary  42  cu  ft,  but  has  attractively 
designed  flaps  covering  the  freezer,  fats 
rack     and     door     compartments,     each 


appropriately  labelled.  "Diner-cold"  his 
a  "Tecumseh"  compressor  unit,  guano- 
teed  for  five  years.  Dimensions:  36  in. 
high,  22}  in.  wide  and  25  in.  deep. 
Price  £75  12s.  Tricity  Cookers.  T)um 
Hse.  Upper  St.  Martin's  La,  W.C2. 
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equipment  for 
industry 


Mtion-type  ii.h. 

PENDING  upon  the  ionization 
:urrent  principle  a  gauge  for 
irement  of  ultra  high  vacuum  con- 
of  an  Aipcrt  type  gauge  head,  a 
il  unit  and  an  ionisation  current 
fier.  The  gauge  head,  series  IG-3, 

nominal  sensitivity  of  12-S  mA  per 
in  per  mA  emission  and  peimits 
im    measurement    down    to    S    by 

torr,  which  is  the  soft  X-ray  limit. 

control  unit  provides  stabilised 
ies  of  filament  and  emission  cur- 

clectrodc  potentials  and  degassing 
on  bombardment  up  to  100  W. 
Is  from  the  gauge  head  are  ampli- 
ind  appear  as  voltages  on  a  chassis- 
ited  meter.  Ionisation  current  and 
;  vacuum  can  be  read  off  from  cati- 
on   tables,    Tlie    increasing    impor- 

of  ultra  high  vacuum  techniques, 
;ularly  in  the  semi-conductor  in- 
y.  should  make  this  instrument  of 
St  Edwards  High  Vacuum  Lid,, 
or  Royal.  Crawley,  Sussex. 


INSISTING  of  a  moulded  nylon 
bush,  uted  in  conjunction  with  a 
apping  screw,  the  "Insulgrip" 
ler  provides  an  insulated  anchorage 

for  sheet  panel.  To  fix  the  device 
lylon  bush  is  inserted  into  a  square 

cut  in  the  sheet  for  the  purpose, 
bush  having  an  undercut  square 
[der  to  prevent  rotation.  The  screw 
pped  into  the  bush  and  tightened 
lie  eSccl  is  to  compress  and  e)q)and 
nserted  end  of  the  bush  which  is 
locked  firmly  to  the  panel.  A  par- 
ir  advantage  of  this  fixing  method 


trunking  for  factor/ 
«reial  imtollatlont  is  now  OYoil- 
from  AtlroJ  Switchgear.  Tap-off 
:  from  the  four.  2  it,,  by  4  in. 
n  are  provided  ot  2  ft  intenah, 
ngthi  exceeding  iOO  ft,  txponsion 
iltt  of  the  type  thown  are  used 


is  that  access  to  the  back  of  the  panel 
is  not  necessary.  A  range  of  sizes  is 
available  for  these  fasteners,  the  largest 
being  for  a  0'398  in.  sq.  hole,  for  which 
the  pull-out  force  is  900  lb.  An  alterna- 
tive type  is  more  heavily  insulated  and 
designed  for  round-hole  fixing.  Besides 
its  obvious  applications  in  light  engineer- 
ing, the  device  should  be  particularly 
useful  in  the  manufacture  of  electrical 
instruments  and  appliances.  George 
Goodman  Ltd.,  Rabin  Hood  La,  Hall 
Green,  Birmingham,  28. 

Ainmininm  busbsr  tmnldag 

RECENTLY  introduced  is  an  alu- 
minium busbar-trunking  system  for 
industrial  installations.  The  trucking, 
fabricated  in  zinc-coated  steel,  is  7^  in. 
high  by  H  in.  deep  and  is  supplied  in 
8  ft  lengths.  The  four  2  in.  by  i  in. 
extruded  aluminium  alloy  busbars  are 
supported  at  1  ft  intervals,  tap-off  points 
being  at  every  2  ft.  Standard  tap-off 
boxes  available  are  for  60  A  and  in- 
corporate h.b.c.  fuses  and  neutral  link 
which  plug  directly  Into  the  busbars.  A 
special  interlock  prevents  accidental 
interchanging  of  the  neutral  with  a  fuse 
link.  Entry  units  consisting  of  gland  and 
cable  sealing  box.  allow  for  connection 
direct  to  the  busban  or  via  a  400  A 
TP  and  N  isolator.  Jointing  of  busbar 
lengths  is  carried  out  by  means  of  bolted 
fishplates,  contact  surfaces  having  first 
been  coated  with  a  special  compound 
supplied.  For  lengths  of  trunking  greater 
than  100  ft  there  are  expansion  units. 
Known  as  the  "Astral  econ"  system, 
advantage  claimed  by  the  makers  is  the 
saving  possible  in  packing  and  transport 


charges  due  to  the  compact  design  and 
light  weight  of  the  components.  Basic 
price  of  the  trunking  is  £1  6s  9d/ft  run. 
Astral  Switchgear  Ltd.,  Alma  Rd,  Enfield, 
Middlesex. 

Stabilised  power  supply 

CON^RUCTED  as  a  chassis  unit  for 
convenient  mounting  with  other 
equipment,  a  recently  introduced  stabi- 
lised power  supply  provides  ±300  V  d.c. 
at  0  to  100  mA,  and  in  addition,  an 
unstabilised  6  A  supply  at  6-3  V  a.c. 

Output  impedance  of  this  unit  is  said 
to  be  less  than  I  ohm,  and  the  ripple  to 
be  less  than  2  mV.  The  stabilising  unit 
is  Hi  in.  by  94  in.  by  51  in.,  high  and 
connections  may  be  made,  either  by  a 
6-pin  socket  on  lop  of  the  chassis  or 
from  solder  lugs  underneath.  Servomex 
Controls,  Crawborough,  Sussex. 
Poitable  teat-metM  range 

A  RANGE  of  versatile  portable  in- 
struments for  a.c.  measurement  of 
current  and  voltage  has  recently  been 
introduced  into  this  country  from 
A-nerica.  This  is  the  "Amprobe"  range 
of  which  there  are  a  number  of  models 
having  various  ranges,  including,  for  one 
model,  resistance  measurtmeol.  Thsy  are 
lightweight  and  compact  and  can  be 
held  easily  in  the  hand  by  means  of 
a  pistol  grip.  The  "clip-on"  principle 
is  used  for  current  measurement,  trigger 
operated  jaws  being  snapped  round  one 
currfn (-carrying  conduclor  of  the  circuit 
to  be  tested.  Voltage  measurement  is 
by  means  of  test-prods.  A  typical  model, 
the  BS-I.  has  five  current  ranges  cover- 
ing 0  to  100  A  while  the  two  voltage 
ranges  are  0  to  150  V  and  0  to  600  V. 
The  ranges  of  these  instruments  can 
be  further  extended  by  means  of  two 
transformer  devices.  One  of  these  is  in 
the  form  of  a  plug-adaptor  which 
enables  current  readings  to  be  taken 
from  twin-conductor  supply  leads  with- 
out having  to  break  the  conductor.  A 
u$:ful  feature  of  the  standard  instrument 
is  the  scale-pointer  locking  device  which 
enables  readings  to  be  taken  in  cramped 
situations.  A  range  of  test  kits  are  avail- 
able containing  various  combinations  of 
the  equipment  described,  Thes:  should 
prove  invaluable  to  service  engineers. 
H.  I.  Baldwin  and  Co.  Ltd..  22!  Grand 
Bldgs.  Trafalgar  Sq.  W.C.2. 


A  fiifid,  insulated  fixing  to  sheet 
~  metals  is  ensured  by  the  "Insulgrip" 
Driving  a  screw  Into  the  Intulaad 
nylon  bush  causes  it  to  expand  and 

grip  the  metal  mountinf  plate 
A  feature  of  the  "Amprobe"  ii  the  k 
pointer  locking  device.  In  addition  ' 
(0  5  current  ranges  cofering  0-100  A, 
voltage  rangei  may  be  measured  with 
the  equipment  iflusiroted 
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Relay  with  incchimical  time  delay 

TWO  relays  recently  announced  in- 
corporate an  escapement  movement 
to  give  a  time  delay  either  on  opening 
or  closing.  Both  relays  are  suitable  for 
either  a.c.  or  dx.  supplies  and  have  con- 
sumptions of  25  VA  on  ix.  and  8  W 
on  d.c.  Micro-switches  provide  the 
auxiliary  contacts,  which  are  of  the 
changeover  typ;,  having  capacities  vary- 
ing from  10  A,  120  V  a.c.  to  5  A,  250  V 
a.c.  or  01  A.  250  V  d.c.  These  timer 
relays  are  claimed  to  have  a  repetitive 
accuracy  of  1%  and  adjustment  is  pro- 
vided over  the  complete  timing  range 
by  a  simple  dial.  Type  R103  is  avail- 
able with  three  timing  ranges  of  0  to  10, 
0  to  60  and  0  to  300  sec,  while  type  - 
R1D7  has  a  range  of  0  to  600  sec. 
Weights  of  the  Telays  are  H  lb  and  31  lb, 
respectively,  and  certain  intermediate 
timing  ranges  can  be  supplied  if  required. 
Magnetic  Controls  Ltd..  Maidstone,  Kent. 


Epoxide  resin  price  redoctioa 

FROM  1  Oct.  prices  of  all  liquid  and 
solid  "Epophen"  Epoxide  Resins 
were  reduced  by  Is/pound.  Similar  re- 
ductions have  been  made  on  the 
"Epophen"  hardeners.  These  resins  are 
said  to  have  wide  applications  in  the 
electrical  industry  for  poiting  and  en- 
capsulation. Leicester,  Lovell  and  Co. 
Ltd.,  North  Baddesley,  Southampton. 

Improved  lifting  nu^net 

BY  using  modem  materials  and  con- 
struction techniques  it  is  claimed 
that  improved  performance  is  obtained 
with  a  reduction  in  price  for  a  new  scries 
of  lifting  magnets.  The  magnets  are  in 
the  Burnand  Phoenix  range  and  have  an 
"integral"  design,  the  main  feature  of 
which  is:  use  of  a  single  high  perme- 
ability steel  casting  in  place  of  the 
separate  top  and  rolled  steel  outer  ring 
used   in  earlier  designs.   Advantages  of 


the  new  construction  is  reduction  in  tbe 
amount  of  machining  required  with  con- 
sequent economies.  PerfomiaDce  ii  alw 
assisted  by  using  improved  wiadinj  in- 
sulation, although  the  vacuum  dryiiit 
and  solid  impregnation  treatment  wliidi 
has  been  proved  over  many  yean  wil 
continue  to  be  applied  to  the  nnr 
designs.  fV.  E.  Burnand  and  Sons  Ltd., 
Duo  Wks,  66-106  Shoreham  St,  SM" 
field  I. 

Size  redaction  of  silicon  diode 

A  REDUCTION  in  the  size  of  Hwr 
1 A  silicon  junction  rectifier  has  betn 
achieved  by  AEI  Electronic  Apparatus 
Division  which  makes  it  more  suitable 
for  use  in  printed  circuits.  The  type  SI 
Form  *P  silicon  rectifier  has  a  flange 
diameter  of  13/32  in.  and  is  intended  lo 
replace  the  Form  'B',  whose  rating  is 
identical.  AEI  Valve  and  Semicoiutuaor 
Sales.  Carholme  Rd,  Lincoln. 


GRID  FAULT  LOCATION 


THE  problem  of  locating  faults  on  grid  lines  is  particu- 
larly severe  in  Scotland  where  harsh  winters  combine 
with  uneven  terrain  to  make  "walking  the  line"  a 
difficult  and  lime-consuming  operation.  In  the  Electrical 
Times  for  3  September,  1959,  a  description  was  given  of 
a  fault  locator  operating  on  the  radar  pulse  principle 
which  had  been  developed  by  Ferranti,  Edinburgh.  The 
locator  was  of  the  d.c.  type,  requiring  connection  to  the 
line  and,  therefore,  only  suitable  for  "dead-line"  working. 
Promise  of  devising  an  a.c.  locator  suitable  for  "live-line" 
working,  made  at  that  time,  has  now  been  fulfilled,  and  the 
instrument  was  demonstrated  last  week  to  area  board 
engineers  and  consultants.  Facilities  for  the  demonstration 
were  made  available  by  the  SSEB  at  their  Clydes'  Mill 
power  station. 

The  a.c.  detector  has  been  developed  for  use  on  132  or 
275  kV  lines  but  is  said  to  be  suitable  for  lower  or  higher 
system  voltages.  It  is  claimed  to  detect  position  of  arcing 
faults,  ice  build-up  and  conductor  oscillations  to  an 
accuracy  of  1%  of  the  line  length  or  1,000  yards,  which- 
ever is  the  greater. 

The  instrument  has  been  designed  for  simple  operation 
in  either  manned  or  unmanned  substations  and,  by  making 
use  of  the  station  battery  supply,  it  is  rendered  independent  ' 
of  errors  due  to  mains  voltage  fluctuations. 

Range  of  the  instrument  is  said  lo  be  from  one  mile  to 
a  maximum  of  100  miles,  depending  on  line  conditions. 
The  signals  are  injected  into  the  line  through  some  coupling 
device  which  may  well  be  the  coupling  capacitor  of  a 
carrier  control  system. 

The  transmitted  signal  consists  of  a  series  of  5  micro- 
second pulses  with  a  peak-to-peak  amplitude  of  400  V  and 
at  a  mean  frequency  of  I  Mc/s.  The  injected  pulses  are 
spaced  at  approximately  5  millisecond  intervals.  All 
discontinuities  on  the  line  cause  reflections  and  it  is  by 
measuring  the  time  interval  between  the  transmitted  pulse 
and  the  received  reflection  that  the  distance  to  a  fault  is 
estimated.  Reflections  are  obtained  not  only  from  a  fault 


position  but  also  from  permanent  features  such  as  towers, 
so  that  some  care  in  interpreting  results  is  necessary. 

An  important  advantage  of  the  a.c.  locator  is  that,  by 
using  it  in  conjunction  with  a  camera,  records  caa  be 
obtained  of  transient  faults.  A  Shackman  Auiocamera  is 
used  which  automatically  resets  after  taking  a  pholograpb 
so  that  several  faults  may  be  recorded  in  succession  wilb- 
out  developing  the  film.  For  a  transient  fault  the  recording 
must  be  obtained  between  the  operation  of  the  first  fault 
relay  and  opening  of  the  circuit- breaker,  an  Intenal 
usually  of  the  order  of  150  milliseconds.  After  an  initial 
delay  of  20  milliseconds  to  allow  transients  to  subside, 
the  camera  photographs  the  display  cathode  ray  trace,  alK) 
in  about  20  milliseconds.  A  viewing  facility  for  monitorins 
and  inspection  is  also  provided,  and  to  enable  the  operator 
to  examine  a  line  in  greater  detail  provision  is  made  for 
scanning  any  15-mile  section  of  the  line  throughout  its 
length.  The  display  used  gives  a  picture  of  the  permanent 
features  of  the  line  which  provides  range  calibration. 


Mr  C.  L.  C.  Allan,  chief  engineer,  NSHES  (setond  from  left),  and  Mr  C. 
WoJien,  chief  technical  officer  of  the  SSIB  (right),  discuM  with  Ferranti 
representative!  operation  of  o  prototype  instrumenc  for  locating  faults 
on  live  h.r  tronsmritlon  fine*.  Using  a  pulse  reflection  principle,  che 
instrument  is  clairned  Co  locate  arcing  faults,  conductor  swinging  or  iee 
build-up  to  v/ithin  /%  of  the  line  length 
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IVe  welcome  contributions  to  this  feature; 
those  published  will  be  paid  for  at  our 
standard  rates.  There  must  be  many  prob- 
lems encountered  in  day-to-day  electrical 
work,  or  useful  ideas  or  tools  devised  to 
make  it  easier;  all  make  instructive  reading. 


f  Starter  Faults 

lowing    two    cases    illustrate 
,   fault   on   a   motor   starter 

serious  inconvenience  and, 
image  to  other  parts  of  an 
stallation. 

It  in  a  certain  factory  in- 
h.p.,  18  h.p.,  10  h.p.,  S  h.p. 

motors,  each  controlled  by 
srated  starter  with  overload 
olt  releases.  The  motors  were 
1  distribution  box  fuses  pro- 
turn,  by  a  combined  main 
1  fuse.  The  only  automatic 
devices  on  the  installation 
notor  starters.  After  a  short 
se  it  was  found  that,  when  the 
1  of  the  starter  controlling  the 
3tor  was  operated,  on  many 
lie  other  motor  starters  tripped 

0  fuses  were  blown  and  the 
lid  be  restarted  in  the  usual 
ards,  nor  was  trouble  experi- 
{ the  25  h.p.  motor  was  started 
;.  In  case  there  might  have 
y  disturbances,  recording  volt- 
re  temporarily  installed,  but 
lied  nothing  unusual. 

mt  investigations  revealed  a 
;  on  the  inside  of  the  metal 
le  25  h.p.  starter  together  with 
iming  on  the  moving  contacts 
)  them.  It  was  apparent  that 

1  occurred  between  the  con- 
the  cover,  presumably  when 
was  tripped. 

tly,  an  arc  was  first  drawn  out 
le  fixed  and  moving  contacts 
i  transferred   from   the  fixed 

0  the  earthed  cover  as  the 
intacts  passed,  under  the  in- 

the   controlling   spring   and 

1  momentum,  beyond  dead 
I  outside  the  arc-chutes.  The 
;  was  enough  to  momentarily 
i  voltage  sufficient  to  cause 
>us  operation  of  the  under- 
es  on  the  other  starters  and 

the  arc  without  blowing  the 
^ercoming  the  damping  of  the 
needle.  The  remedy  was  to 
arc  chutes  so  that  the  moving 
smained  enshrouded,  even  on 
beyond  dead  centre, 
ond  case  concerned  an  instal- 

which  a  25  h.p.  conveyor 
in  the  diagram,  was  controlled 
lual,  non-automatic  star-delta 
*ough  fuses  in  a  distribution 
>ntrol}e(f  in  turn  by  a  switch- 
On  one  occasion  the  motor 
be  started.  What  is  more,  nor 
40  h.p.  motor,  D,  and  30  h.p. 

which  were  fed  through  a 
listribution  box,  F,  in  which 


all  fuses  were  intact.  Examination  dis- 
closed badly  burned  contacts  in  the 
25  h.p.  starter,  so  bad  in  fact  that  single 
phasing  occurred  in  both  starting  and 
running  positions.  It  seemed  evident  that 
the  starter  must  have  been  running  in 
the  single-phase  condition  for  some 
time  since  the  cables  between  the  starter 
and  motor  were  overheated  and  had  an 
earth  fault,  necessitating  renewal.  As  a 
result,  one  of  the  heavier  rated  fuses  in 
distribution  box,  B,  had  gone  together 
with  one  in  main  switch,  C.  Naturally, 
the  other  two  motors  could  not  be 
started.  Although  the  individual  motor 
fuses  in  distribution  box,  F,  were  intact, 
one  rotor  starting  resistance  for  the  40 
h.p.  slip-ring  motor  had  also  failed. 

The  occurrence  stressed  the  impor- 
tance of  regular  maintenance  and  inspec- 
tion of  starters  and  ancillary  gear  as  well 
as  the  correct  grading  of  fuses  in  main 
and  sub-distribution  boards.  It  also  illus- 
trated the  danger  of  allowing  a  motor 
to  remain  stalled  with  current  switched 
on.  In  this  case  the  25  h.p.  motor  could 
not  be  seen  from  the  starter  position 
and  the  operator  had  no  means  of 
knowing  whether  or  not  the  motor  was 
running.  An  ammeter  was  installed  by 
the  starter  and  the  operator  instructed 
to  hold  the  handle  in  the  starting  posi- 
tion until  the  ammeter  needle  indicated 
that  the  current  had  fallen  to  a  steady 
value  before  moving  over  to  the  running 
position.  He  was  also  warned  to  switch 
off  if  the  current  did  not  quickly  settle 
down  to  the  full-load  value. 

The  incident  would  not,  of  course, 
have  occurred  had  the  starter  been  of 
the  "free-handle"  type  with  overload 
protection. — J.  L,  Watts, 


Mam 
switch -fuse 


Distnbution 
fuse  box 


Motor 
starters 


40hp. 


30hp. 


25hp. 

A  fault  on  the  25  h.p.  motor  A  was  rtsponsibfe 
for  fuses  in  C  blowing,  thereby  affecting  motors 
D  and  £.  For  clarity  the  diagram  Is  shown  in 
single  line;  fuses  and  cables  are,  of  course, 

3'Phase 


Tungsten  Ballasts 

*'TT  makes  me  wonder,"  says  Mr  Ralph 
A(page  453, 22  Sept.),  "why  the  tungsten 
filament  ballast  should  ever  have  been 
considered  a  commercial  proposition." 
The  simple  answer  is,  of  course,  that 
it  is.  Not,  one  hastens  to  add,  where 
a  purely  fluorescent  installation  would 
be  satisfactory,  but  in  those  cases — shop 
lighting  immediately  springs  to  mind — 
where  a  combination  of  fluorescent  and 
tungsten  filamenf  is  ideal.  Whenever 
one-third  or  a  higher  proportion  of  the 
total  light  is  required  from  filament 
lamps,  the  filament  lamp  ballast  is  likely 
to  give  a  cheaper  and  lighter  installation 
with  similar  consumption.  Take  a  hypo- 
thetical case.  Suppose  we  require  about 
100,000  lumens  from  de-luxe  fluorescent 
tubes  and  the  same  amount  from 
tungsten  fdament  lighting.  The  outputs 
and  consumptions  of  two  possible  systems 
would  be: 


Scheme 
A. 

30-  80  W  tubM 
30  ballasts 
90-100  W  spots 
TOTAL 

96,000  Im. 

97.2001m. 
193.2001m. 

2-4    kW 

0*45  kW 

9-00  kW 

1 1-8S  kW 

Schema 
B. 

65-  40  W  tubM 
65-  75  W  lamps 
46-100  W  spott 
TOTAL 

96.200  Im. 
'  48.295  Im. 

49.680  Im. 
194.1751m. 

2-6    kW 

4-87  kW 

4-6    kW 

12-07  kW 

In  fact,  being  realistic  about  the 
accuracy  to  which  we  know  the  quantities 
involved,  we  can  say  that  the  outputs 
and  consumptions  are  the  same. 

Of  course,  tube  life  is  shorter,  though 
the  reverse  is  true  of  the  ballast  lamps, 
and  in  particular  instances  there  may  be 
good  reasons  for  using  only  inductive 
ballasts.  What  can  be  said,  however,  is 
that  there  is  often  a  good  case  for  using 
all  or  part  of  the  filament  side  of  a 
mixed  installation  to  control  all  or  part 
of  the  fluorescent. — J.  Boud. 


Mr  McNeill  Replies 

May  I  reply  to  Mr  Boud?  With  regard 
to  the  two  schemes  compared,  it  is 
interesting  to  note  that  in  both  cases 
the  tungsten  filament  lamp  watts  are 
more  than  three  times  that  of  the  fluores- 
cent lighting.  This  tends  to  swamp  the 
relative  efficiency  factors  of  the  fluores- 
cent lighting  sections  alone.  It  should 
also  be  noted  that  the  ballast  lamp 
circuit  is  normally  limited  to  use  with 
4  ft  40  W  tubes,  whereas  5  ft  80  W 
and  8  ft  125  W  tubes  are  almost  invari- 
ably more  suitable  for  high  level  lighting 
in  modem  store  interiors. 

The  most  important  factor  appears  to 


Electrical  Tunes,  20  October, 


be  in  deciding  the  proportion  ot  filamcDt 
lighting  required  to  supplement  the 
general  fluorescent  lighting.  In  the  case 
of  fluorescent  lube  plus  ballast  lamp, 
a  75  W  ballast  lamp  must  be  used  with 
every  4  ft  40  W  lube,  so  taking  nearly 
twice  as  much  filament  lamp  watts  as 
fluorescent.  In  practice,  it  is  often  desir- 
able to  vary  the  proportion  of  filament 
to  fluorescent  lighting  in  different  parts 
of  a  store  interior  since,  in  certain 
locations — such  as  over  jewellery  dis- 
plays—an all-filameni  lamp  scheme  may 
be  preferable,  while  in  other  general 
display  areas  an  all -fluorescent  instal- 
lation may  be  adequate. 

In  the  average  location,  however,  Jt 
is  normally  desirable  to  supplement  the 
general  fluorescent  lighting  with  a  few 
tungsten  filament  spotlights  to  give  a 
varied  and  more  interesting  brightness 
pattern  and  to  accentuate  specific  display 
features.  For  this  type  of  display  area 
the  use  of  one  50  W  low  voltage  spot- 
light per  twin  5  ft  80  W  fluorescent  tube 
(it ling  will  normally  give  a  reasonable 
balance.  It  is  also  found  that  the  con- 
centrated beam  provided  by  low  voltage 
filament  lamp  spotlights  is  ideally  suited 
for  high -lighting  individual  display 
features  with  the  minimum  of  spill,  so 
creating  a  more  dramatic  effect  against 
the  lower  illuminated  background. 

A  further  factor  which  has  reduced 
the  need  for  a  high  proportion  of  supple- 
mentary lighting  has  been  the  develop- 
ment of  fluorescent  tubes  in  which  the 
red  colour  rendering  is  at  least  equal  to 
that  of  filament  lamps. 


Provided,  therefore,  that  fluorescent 
tubes  with  good  all  round  colour  ren- 
dering properties,  such  as  de-luxe 
Natural,  are  used,  a  scheme  comprising 
32-50  W,  12  V  spotlights,  in  conjunction 
with  32  twin  tube  5  ft  80  W  louvred 
store  lighting  fittings  will  provide  a  total 
light  output  of  194,400  lumens  with 
colour  rendering  quality  and  accent 
lighting  adequate   for  store  applications. 

The  kilowatt  loading  and  costs  asso- 
ciated with  this  arrangement  (scheme  C) 
are  detailed  in  the  following  table, 
together  with  schemes  A  and  B  in  Mr 
Boud's  letter  for  comparison,  allowing 
for  comparable  twin  tube  louvred  store 
lighting  fittings  and  narrow  beam  Spot- 
lights in  each  case  and  taking  the  cost 
of  electricity  as  Ijd  per  unit 


Scham* 
kWliad 
Inlilil  Cat 

Runnin,  C«l 
Currtni 

CO* 

an 
cut 

B 
£518 

cat 

c 

£67 

Comparing  the  ballast  lamp  scheme  B 
with  scheme  C,  it  will  be  seen  that  the 
difference  in  initial  cost  of  fittings 
amounts  to  £353,  whereas  the  cost  of 
current  consumed  in  the  two  schemes 
over  a  period  of  3,000  hrs.  thai  is,  one 
year  of  normal  average  use,  shows  a 
difference  of  £79  per  annum  in  favour 
of  C.  This  scheme  also  shows  a  further 
saving  of  £24  per  annum  on  lamp  and 
lube    replacement    costs.    Assuming    an 


average  fitting  life  of  ten  years,  the 
extra  cost  of  electricity  and  lamp  tt\ 
ments  in  scheme  B  is  about  £1.030 
than  for  scheme  C,  nearly  three 
the  diflerence  in  initial  cost  of  £; 
G.  V.  McNeill. 

[Mr  Baud  and  Mr  McNeil}  mail 
points  with  admirable  clarity.  The 
iheiical  caie  rarely  corresponds  t 
practical  one  however  and  each  , 
lation  has  to  be  planned  to  met 
requirements  of  the  situation.  Et 
a  compromise  between  the  idt 
initial  cost,  running  cost  and  id. 
lighting  effect,  ft  is  for  the  user  to , 
in  which  respect  he  is  best  able  to 
a  sacrifice.  To  some,  capital  oiu 
of  more  importance  than  running 
to  others,  it  is  the  reverse.  In  ik 
case,  lighting  effect  is  all  importai 
to  blazes  with  initial  and  runtiing 
The  task  of  the  lighting  enpneer 
strike  the  rrtosi  acceptable  balmti 
tween  all  three  and  this  he  doe. 
consistent  success,  often  depending 
on  his  experience  than  on  the 
coefficients  and  factors  which  feai 
illurrunation  textbooks.  These  « 
are  enriched  by  such  discussion 
would  like  to  see  more  of  them,] 

Control  Cfrcu/t  Query 

IN  regard  to  Mr  F.  d'Abila's  1e 
control  circuit  protection,  in 
Sept.  issue,  would  not  the  insert 
a  suitable  resistance  in  the  e.h.t 
to  limit  any  fault  current  obvi: 
necessity  of  the  protective  circu 
gested? — W.  Thompson. 


Floodlighting  effects  at 

Little  Barford  "B" 

TO  the  casual  observer,  the  most  impressive  feature  of  Little  Barford 
"B"  generating  station  is  the  pair  of  eUemal  boiler  structures  which, 
at  night,  have  the  appearance  of  being  floodlit. 

Actually,  floodlighting  fittings  have  not  been  used.  The  normal  night- 
time lighting  for  engineers  and  staff  has  been  so  arranged  that  none 
of  the  light  from  the  5  ft  SO  W  weather -resistant  fluorescent  lighting 
fittings  falls  outwards  from  the  structure,  excepting  only  in  one  or  two 
places  where  not  to  have  done  so  would 
have  introduced  hazardous  conditions. 
Over   100  fittings  are  installed  in  these 

In  the  turbine  hall,  16  l-kW  h.p.m. 
fluorescent  lamps  in  reflector  fittings 
mounted  high  in  the  roof  provide  an 
overall  illumination  of  10  lumens/sq  ft 
on  the  operating  floor.  In  the  basement, 
tubular  fluorescent  Ughting  gives  addi- 
tional illumination. 

Fluorescent  lighting  above  an  "lonlite 
Series  1"  suspended  illuminated  ceiling 
provides  the  normal  light  in  the  control 
room.  For  emergencies,  four  recessed 
decorative  tungsten  fittings  have  been 
incorporated. 

All  of  the  lighting  units  were  supplied 
from  their  standard  range  by  Falks, 
whose  engineers  worked  in  close  col- 
laboration with  the  architects,  electrical 
and  illuminating  engineers  and  officera 
and  staff  of  the  Board  throughout. 


General  view  of  the  outdoor 

bailer  tlruciure  ot 

Little  Rarford  "B"  power 

tion  witfi.  bejow,  Che  diitent 

floodlight  effect  achierod 
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News  of  the  Week 


JOHN  THOMPSON  TO  MAKE  COOKERS 

Linkjjuith  U.S.  Concern 

JOHN  THOMPSON  (WOLVERHAMPTON)  LTD.,  the  boiler-making  and 
heavy  engineering  group,  is  moving  into  the  domestic  appliance  field.  It  is 
understood  that  an  agreement  has  been  concluded  between  a  subsidiary,  John 
Thompson  Instrument  Co.,  and  the  Tappan  Company  of  Mansfield,  Ohio, 
under  which  electric  cookers  of  the 
Tappan  series  will  be  produced  at 
Wolverhampton . 

Details  of  the  project  will  be  revealed 
at  a  meeting  in  London  on  25  Oct.,  but 
it  is  believed  that  the  cookers,  which 
are  in  the  luxury  class,  will  be  marketed 
in  the  UK  under  the  name  "Thompson- 
Tappan."  In  America  the  Tappan  Co. 
produce  various  types  of  ranges — electric, 
gas  and  electronic — in  free-standing  and 
built-in  styles,  with  all  the  latest  gadgets, 
including  broilers  and  eye-level  control 
panels. 

Earlier  this  month,  John  Thompson 
announced  their  intention  to  extend  their 
industrial  refrigeration  manufacturing 
activities  from  South  Africa  to  the  UK. 
Domestic  refrigerators  and  retailing 
equipment  were  specifically  excluded  in 
the  announcement  of  that  plan. 


Radio  Rentals  buy 
"Baird^^ 

"BAIRD,"  name  of  the  inventor  of 
television  will,  in  future,  be  the  brand 
name  of  Radio  Rentals  Ltd.'s  television 
and  radio  sets.  Announcing  this  last 
week,  Mr  P.  Perring-Thoms,  founder  and 
chairman,  said  his  company  had  pur- 
chased Baird  Television  Ltd.  Acquisition 
of  the  '^Baird"  name  appears  to  have 
been  an  important  factor  in  negotiations. 
Price  of  the  deal  was  not  disclosed. 
Hitherto,  sets  rented  by  Radio  Rentals 
have  borne  the  symbol  "RR'*  and  those 
sold  outright  "MRG,**  standing  for 
Mains  Radio  Gramophones,  the  sub- 
sidiary which  manufactures  both  radio 
and  television  receivers  at  Bradford.  In 
the  past  six  months.  Radio  Rentals  has 
been  selling  its  products  to  the  trade  as 
well  as  direct  to  the  public  through  its 
own  nation-wide  organisation. 

Mr  Perring-Thoms  is  now  in  Australia 
visiting  a  '"rent  or  buy"  subsidiary  there. 
He  left  by  air,  via  the  US,  immediately 
following  the  announcement  of  the 
Baird  deal. 


Transmission  group  move 

THE  Transmission  Project  Group  of  the 
CEGB,  under  Mr  H.  R.  Scbofield,  will 
move  from  London  to  Stockland  Hse, 
Portsmouth  Rd,  Guildford,  early  in  the 
new  year.  The  Board  have  taken  a  99- 
year  lease  of  the  premises,  we  understand. 


VACTRIC  STOPS 

WASHING   MACHINE 

PRODUCTION 

FIRST  aimouncement  by  the  newly 
appointed  receiver  and  manager  of 
Vactric  Ltd.,  Mr  J.  W.  Margetts,  is  the 
suspension  of  production  by  the  washing 
machine  subsidiary,  Vactric  (Manufac- 
turing), which  is  being  put  into  creditors' 
voluntary  liquidation. 

However,  Vactric  may  get  a  bid  from 
Longford  Electric  Co.  of  Manchester. 
Longford  is  understood  to  be  seeking 
additional  factory  premises  to  meet  in- 
creasing demand  for  its  spin-dry  washing 
machines. 


£li  m.  cable  contract 

THE  Renfrew  factory  of  Scottish  Cables 
Ltd.,  a  member  of  the  BICC  Group,  has 
just  obtained  its  biggest  contract.  The 
order  is  for  £li  million  worth  ot  paper- 
and  plastics-insulated  underground  cables 
to  be  supplied  in  1961  to  the  South  of 
Scotland  Electricity  Board  for  the  distri- 
bution of  electricity. 


Boards^  appliance  sales 

STEADY  improvement  in  washing- 
machine  sales  is  one  feature  of  the  latest 
return  of  domestic-appliance  sales  by 
electricity  boards  in  England  and  Wales. 
The  total  of  such  sales  in  August — 7,780 
— was  just  over  700  more  than  in  the 
previous  month  and  nearly  1,000  more 
than  in  June.  Sales  of  cookers,  also, 
have  been  well  maintained  but  refrigera- 


Sales  in 

Sales  in 

month  ended 

12  months  ended 

31  Auf..  I960 

31  Aug.,  I960 

Appliances 

1 

SalM  by  Area 

% 

% 

Boards 

change 

change 

Total 

over 
Auf. 
1959 

Toul 

over 
previous 

12 
months 

Cookers    ... 

26,429 

+   1-3 

339.121 

+  3-2 

Water 

Heaters: 

Immersion 

16.642 

-  91 

190.546 

-f   1-5 

Storafe    ... 

S.I76 

+  17  6 

67,571 

+  17  0 

Washboilers 

4,537 

-19-7 

59,880 

-18  0 

Washinf 

Machines... 

7.780 

-42  3 

133,797 

-17-2 

Refrigerators 

9,154 

-48-5 

146,805 

-  6-5 

tors  sagged  off  badly  in  the  poor  weather 
of  August,  reaching  only  9,154,  the 
lowest  month's  figure  since  last  Feb- 
ruary. That  total  compares  with  16,425 
in  July  and  29,833  in  the  month  of 
June  last. 

When  assessing  the  figures  given 
above  it  must  be  borne  in  mind  that 
the  sales  by  area  boards  represent  only 
a  part  of  the  total  sales  throughout  the 
country. 


NEW  FACTORY  PLANS 

For  Associated  Transistors  . . . 


A  NEW  factory  for  Associated  Tran- 
sistors Ltd.  is  to  be  erected  on  an 
18-acre  site  recently  acquired  at  Basing- 
stoke. The  first  phase  of  construction 
will  cover  120,000  sq  ft  and  building 
work  started  last  week.  Planning  of  the 
second  phase  is  well  advanced.  By  1963, 
annual  output  should  be  about  15  million 
transistors.  Initially,  there  will  be  about 
1,000  employees.  Associated  Transistors 
was  formed  in  1958  jointly  by  Automatic 
Telephone  and  Electric  Co.,  English 
Electric  Co.  and  Ericsson  Telephones 
Ltd. 


.  . .  Belling's  extension 

A  NEW  extension  of  Belling  and  Co. 
Ltd.,  at  Enfield,  now  nearing  completion, 
and  a  further  extension  there  on  which 
work  is  soon  to  start,  will  provide 
another  100.000  sq  ft  of  productive 
space.  At  Burnley,  a  further  100,000  sq 
ft   of  capacity   should   be  in   use   early 


next  year.  Yet  despite  this  large  in- 
crease in  output,  the  firm  is  still  unable 
to  meet  the  demand,  particularly  for 
heaters,  we  understand.  Sales  figures  a 
few  weeks  ago  were  about  20%  up  on 
1959,  but  the  recent  wintry  weather  has 
sent  the   demand  rocketing. 

.  .  .  and  for  Plessey 

PLANS  for  another  factory  in  Hamp- 
shire, near  Titchfield,  on  the  London- 
Southampton  road,  are  being  prepared 
by  the  Plessey  Co.  That  firm  is  finalising 
negotiations  for  the  purchase  of  the  old 
66-acre  RAF  balloon  barrage  station, 
Southampton,  where  it  is  proposed  to 
manufacture  components  for  a  wide 
range  of  industries,  with  an  initial  labour 
force  of  over  600.  Because  the  site  is 
not  zoned  for  industrial  purposes  the 
application  for  planning  has  to  be  re- 
ferred to  the  Ministry  of  Housing  and 
Local  Government,  but  it  is  hoped  to 
start  production  before  the  end  of  1961. 
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More  trouble  at  Himterston 


ONCE  again  labour  difflculties  have 
ariaen  on  work  of  building  the  Hunters- 
ton  nuclear  power  station  for  the  South 
of  Scotland  Electricity  Board,  and  once 
again  the  welders  are  involved.  On 
Thi^rsday  last,  260  welders  worthing  there 
gave  seven  days'  notice  of  termination 
of  their  employment.  This  followed  the 
employers' — the  Motherwell  Bridge  and 
Engineering  Co.— refusal  to  reinstate 
nine  welders  who  were  dismissed  on 
7  Oct.  Then,  the  other  welders  claimed 
they  had  been  wrongfully  dismissed  and 
demanded  their  reinstatement.  Talks 
between  representatives  of  the  Boiler- 
makers' Society  and  the  firm  ended  in 
deadlock  last  week  and  the  260  welders 
handed  in  their  notices. 

According  to  the  West  of  Scotland 
delegate  to  the  Boilermakers'  Society, 
the  nine  welders  were  told  to  do  certain 
work  begun  by  other  welders  whose 
work  had  been  declared  below  the  re- 
quired standard.  The  nine  men  wanted 
an  assurance  that  they  would  not  be 
held  responsible  for  any  faults  which 
were  there  before  they  took  over  the 
job.  This  assurance  was  refused,  he 
maintained,  so  they  would  not  under- 
take the  work  and  were  dismissed. 

It  will  be  recalled  that  the  Motherwell 
Bridge  and  Engineering  Co.,  who  are 
responsible  for  the  main  constructional 
work  at  the  station,  suspended  work  on 
their    contract    for    15    weeks    between 


Supply  for  Borrowdah 

THE  plan  to  supply  electricity  to  ham- 
lets and  dwellings  at  the  head  of  the 
Borrowdale  Valley  is  now  being  finalised, 
it  was  stated  at  the  recent  meeting  of 
the  Lake  District  Planning  Board.  The 
Noilh  Western  Electricity  Board  have 
offered  to  lay  the  line  to  Borrowdale 
underground  where  there  is  no  tree  cover 
and  the  supply  to  Seathwaiie  will  be 
taken  by  means  of  a  p.v.c.  cable  from 
Seatoller  through  Low  Stile  Wood. 
Supply  to  Sionelhwaite  will  be  by  a 
normal  type  of  oh.  line  sited  on  the  fell 
side  in  a  position  to  be  approved  by  the 
planning  board  and  the  National  Parks 
Commission.  But  the  latter  two  concerns 
want  that  section  also  placed  under- 
ground. 


Sept.,  1959.  and  Ian.,  1960,  and  dis- 
missed 500  men  on  the  site  because 
of  recurring  strikes.  Work  restarted  in 
January  after  a  new  wages  structure 
had  been  approved  by  the  unions  ia- 
volved— the  vrelden  being  the  last  group 
to  accept  it. 


Fire  Precantioas  for  Factories 

FIRE  alarms  will  be  required  in  about 
10.000  more  factories  than  at  present 
when  some  provisions  of  the  Factories 
Act,  1959,  comes  into  force  next  Decem- 
ber. The  statutory  instrument  naming 
I  Dec.,  1960.  as  the  day  was  published 
last  week.  Also  brought  into  effect  then 
will  be  detailed  fire  protection  require- 
ments of  the  Act,  affecting  provision  of 
fire-fighting  equipment.  Under  the  new 
provisions,  fire  brigade  ofiicera  will  be 
associated  with  factory  inspectors  in 
checking  on  the  fire  precautions  in  fac- 
tories. The  Chief  Inspector  of  Factories 
has  stated  his  intention  of  sending  a 
letter  to  all  factory  occupiers,  drawing 
their  attention  to  ttie  new  requirements 
and  advising  them  in  particular  on  fire- 
fighting  equipment  and  alarms. 


Skilled  Labour  Still  Short 

DESPITE  the  credit  squeeze,  shortage  of  skilled  labor 
was  still  expected  by  industrialists,  a  fortnight  ago,  Ui 
be  the  greatest  limitation  to  production  in  the  ntn 
four  months.  When  the  Federation  of  British  Industrin 
quizzed  72S  manufacturers  at  the  end  of  Septemba. 
30%  thought  skilled  labour  shortages  would  be  the 
main  curb  on  their  output,  while  shortage  of  ordm 
or  sales  was  next  in  importance  with  22%. 

The  survey  showed  a  shading  off  in  optimism  about 
the  general  business  situation,  but  expectatioui  of  capiiil 
expenditure  in  the  next  12  months  did  not  alter  ndioDy. 
Building  expenditure  was  expected  to  decline  bf  a 
greater  proportion  of  industrialists  than  at  the  hti 
survey,  but  plant  and  machinery  showed  an  oppoiiu 
trend.  Excluding  seasonal  factors,  iTj, 
'  said  they  were  working  at  full  capaciiy. 

Rising  output  was  indicated  by  40°i 
of  those  questioned,  against  10%  win 
said  it  was  falling,  but  37%  said  pnfd 
margins  per  unit  had  fallen,  witb  caa 
showing  an  upward  trend. 


Radio  remains  popular 

SOUND  radio  is  not  waning  in  popu- 
larity,  latest  figures   of  the  Radio  ud 
Television    Retailers'    Association  ihw. 
While  television  sales  have  fallen  shuph 
in  the  face  of  hire-purchase  rcstrictioo!- 
radio  sales  have  actually  moved  abetil' 
Average  sales  of  16  radio  sets  per  skOQ 
during  August  compares  with  15  a  year 
earlier;  comparable  figures  for  televisioD 
show  a  drop  from  eight  to  5-5  seti  pct 
shop.  But  the  lower  price  of  radio  mikcs 
it  less  vulnerable  to  hire-purchase  cuib*- 
While  the  percentage  of  television  sc** 
sold    on    hire-purchase    dropped    froi** 
58'2%    in   August,    1959,    to   45-6%   i** 
August  this  year,  the  fall  was  only  froi^ 
40-4%    to  34-3%  in  the  case  of  ladi*^- 

Television  sales  rose  by  1-5  sets  p^* 
shop  from  July  to  August  this  yefc*". 
but  failed  to  match  the  seasonal  uptieiB^ 
usually  evident  in  that  month. 
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Two  Bids  For  Elizabethan 

TWO  firms  are  interested  in  buying  the  washing  machine  manufacturing  business  at 
Bishop's  Stortford  of  Elizabethan  En^neering  Co.  Ltd.  and  its  subsidiary,  Elizabethan 
Dynamatic  Ltd.  (whose  voluntary  liquidation  we  referred  to  on  15  September).  Both 
~"    ■     "  with  a  combined  deficiency   of  about 


Elizabethan  companies  are  in  liquidatit 
£241.000,  including  £50.000  paid  capital. 
Assets  total  about  £79.000.  The  takeover 
approaches  were  disclosed  by  Mr  H.  E. 
Hassell,  joint  liquidator,  at  a  creditors' 
meeting  in  London  on   12  October. 

The  value  of  the  offers  and  the  names 
of  the  bidders  were  not  disclosed.  With- 
out this  information,  creditors  were  not 
in  a  position  to  decide  on  a  proposal  of 
the  managing  director  of  both  the 
Elizabethan  companies  (Mr  J.  Morgan) 
that  the  Elizabethan  enterprise  should 
be  carried  on  by  the  present  directors 
under  the  surveillance  of  an  Inspection 
Committee  appointed  by  creditors. 
Creditors  appointed  the  Inspection  Com- 
mittee, but  decided  to  take  no  further 
action  until  they  had  been  advised  by 
the  liquidators. 

An  important  factor  in  creditors' 
deliberations  is  a  contingent  claim  of 
£98,000  by  hire  purchase  companies  if 


STUDY  ON  STATIC 

AN  investigation  of  the  cause  of  the 
generation  of  static  electricity  in  syn- 
thetic fibres  is  being  earned  out  at  the 
British  Cotton  Industry  Research  Asso- 
ciation headquarters  at  Shirley  Institute, 
Manchester.  This  was  announced  by  Dr 
D.  W.  Hill,  director  of  the  Institute,  at 
the  annual  meeting  of  the  Association 
but  Thunday. 


Retail  Sales  Steady 

RETAIL  sales  were  maintained  in  Sep- 
tember at  about  the  same  level  as  dur- 
ing the  past  six  months,  allowing  for 
seasonal  differences,  according  to  an 
estimate  by  the  Board  of  Trade.  Com- 
pared with  a  year  earUer,  sales  in  Sep- 
tember were  up  by  2%  to  3%  in  volume 
after  adjusting  for  a  1%  rise  in  prices 
during  the  year.  The  Board  of  Trade 
says  there  are  indications  that  clothing 
and  footwear  sales  were  very  buoyant 
last  month,  but  durable  goods  probably 
failed  to  show  any  rise. 


Switchgear  for  Kuwait 

AN  order  for  switchgear  valued  at 
£156,000  has  been  placed  with  South 
Wales  Switchgeao-  Ltd.  by  the  Govern- 
ment of  Kuwait.  The  contract  is  for 
500  MVA  II  ItV  type  switchgear  for 
three  main  substations.  For  each  of  two 
substations  at  Hawalli  and  Naif  Gate, 
the  equip-nent  includes  a  21-panel  dupli- 
cate-busbar air-insulated  switchboard, 
incorporating  solenoid-operated  circuit- 
breakers  of  up  to  1,600  A  ratings. 

The  third  substation— at  Kuwait  Air- 
port— will  have  the  same  equipment  on 
a  smaller  scale. 


service  faciLties  for  Dynamatic  washing 
machines  should  be  discontinued.  One 
of  the  potential  purchasers  has  already 
stated  that  they  would  maintain  service 
facilities  if  their  bid  were  accepted. 

Each  of  the  three  directors  of  Eliza- 
bethan Engineering,  Messrs  J.  Morgan, 
J.  Boniface  and  L.  J.  Foley,  is  involved 
in  a  personal  guarantee  against  liabiUties. 


Refrigerator  Production 

DURING  his  tour  of  the  Morphy- 
Richards'  Dundee  factories  last  week. 
Sir  Joseph  Lock  wood,  chairman  of 
Electric  and  Musical  Industries,  which 
recently  acquired  control  of  the  business, 
said  they  hoped  to  carry  out  further 
extensions  at  the  Astral  subsidiary.  Later, 
Mr  W.  Roxburgh,  managing  director  of 
Morphy-Richards  (Astral)  Ltd.,  inti- 
mated that  they  were  planning  to  transfer 
the  whole  of  the  refrigerator  production 
to  the  new  factory  being  built  at  West 
Kingway  and  to  introdiKe  new  products 
to  the  Longtown  factory,  which  would 
probably  raise  the  number  of  employees 
from  1,250  to  about  1.500. 


B.5.R.  Cut  Production 

ABOUT  980  employees  are  likely  to  be 
made  redundant  at  the  Londonderry 
works  of  Birmingham  Sound  Repro- 
ducers Ltd.  as  the  result  of  the  com- 
pany's decision  to  cut  production.  Dr 
D.  M.  McDonald,  chairman,  last  week 
stated  that  this  step  was  due  to  the  rising 
costs  in  Northern  Ireland,  not  least 
among  which  are  the  freight  rates  to 
British  ports.  He  emphasised  that  the 
export  business  to  ttie  United  States 
had  become  increasingly  competitive  and 
the  company  did  not  intend  to  lose  any 
of  it.  Emphasising  the  value  of  such 
business,  he  said  the  export  value  of 
sales  in  the  US  duritig  1959  was  nearly 
$1  million  greater  than  the  sate  of  all 
British  bicycles  to  the  US  in  that  year. 


Another  Dishwasher 

YET  another  domestic  dishwashing 
machine  is  about  to  be  launched  on  the 
market—this  time  an  "electronic"  model 
costing  60  gn.  It  has  fully  automatic 
push-button  control  and  the  firm.  Hatpins 
(Dishtron)  Ltd.,  57-61  London  Rd, 
Southampton,  claim  that  it  will  deal  with 
a  complete  dinner  service  and  dishes, 
including  rinsing  and  drying.  Expected 
to  be  available  within  three  months  the 
machine  will  probably  be  supplied  direct 
to  retailers,  we  imderstand. 


Civils  and  Municipals  to  amalgamate 


AMALGAMATION  of  the  Institution 
of  Civil  Engineers  and  the  Institution  of 
Municipal  Engineers  is  proposed.  Terms 
of  the  amalgamation  have  been  agreed 
by  both  Councils  and  are  now  being  cir- 
culated to  the  17,000  corporate  members 
of  the  Civils  and  the  6,000  members  of 
the  Municipals,  who  are  asked  to  decide. 
The  latter  Institution  (which  was  formed 
in  1873)  will  be  absorbed  in  the  Civils 
(formed  in  1818)  and  become  a  special 
branch  therein. 

Outlining  the  principles  of  the  plan. 
Sir  Herbert  Manzoni,  president  of  the 


Civils,  reveals  that  during  the  past  four 
years  the  Council  of  the  Institution  have 
had  under  constant  review  the  reunifiica- 
tion  of  the  profession  which  has  suffered 
much  from  "fragmentation"  or  "splinter" 
groups  in  the  past  and  new  organisations 
of  specialist  groups  are  continually 
being  formed.  The  ICE  Council  believes 
that  engineering  is  one  profession  which 
covers  all  the  specialist  branches.  "The 
ultimate  aim  should  be  that  of  one 
society  of  professional  engineers  whose 
corporate  members  should  be  chartered 
engineers,"  be  adds. 
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Automatic  Shunting  on  District  Line 


AS  part  of  moderaisatioo  of  signalliog 
and  shunting  oq  the  Earls  Couri/Putoey 
Bridge  section  of  tbe  District  Line, 
London  Transport  is  now  installing  elec- 
trically operated  "programme  machines" 
at  Putney  Bridge  Station  to  control 
signals  and  junctions  automatically.  First 
stage  of  the  project  was  completed 
eariier  this  month,  when  a  battery  of 
programme  machines  went  into  action  at 
Parsons  Green.  The  new  machiaes  are 
an  improved  versiou  of  machines 
installed  two  years  ago  on  ihe  Northern 
Line  and  al  Watford.  For  the  first  time, 
trains  are  identified  by  their  numbers, 
which  are  punched  into  Ihe  programme 
rolls  used  in  the  machines. 

An  additional  innovation  was  required 
at  Parsons  Green  to  permit  Oeubility  in 
tbe  programme  on  the  rolls.  At  Parsons 
Green,  shunting  is  complicated  by  the 
ten  sidings  being  located  on  either  side  of 
the  two  main  tracks  and  at  both  ends  of 
the  station;  this  means  that  trains  going 


Supervision  of  Industry 
Needed— Citrine 


WITH  the  big.  privately  owned 
tioni  approaching  complete  monopoly 
there  must  be  some  stimulus  to  public 
supervision  and  even  public  ownership, 
Lord  Citrine  said  at  Newton  Abbot  last 
week,  when  he  delivered  the  George 
Johnstone  lecture.  In  groping  for  a  solu- 
tion to  the  problem.  Lord  Citrine  said 
his  feeling  was  that  something  in  line 
with  Ihe  Iron  and  Steel  Board  type  of 
organisation  might  be  a  solution. 

The  George  lohnstone  lecture  is  spon- 
sored annually  by  the  SW  Electricity 
Board  and  the  Seale  Hayne  Agricultural 
College,  Newton  Abbot. 


Welding  Standardisation 

THE  first  conference  on  welding  stand- 
ardisation is  to  be  held  by  the  Institute 
of  Welding  on  7  Dec.  at  54  Prince's  Gate, 
S.W.7.  The  theme  will  be  the  role  of 
welding  standardisation  in  production 
and  export,  among  the  subjects  for  dis- 
cussion being  the  specifications  for  steels, 
and  standards  for  welded  structure.  The 
conference  is  open  to  individual  cor- 
porate members  and  nominees  of  indus- 
trial corporate  members. 


to  sidings 

tracks.  Without  some  flexibility,  chaos 
might  result  if  a  siding  train  arrived  late 
or  early.  The  programme  machine  would 
still  set  the  points  in  the  order  in  which 
trains  should  have  arrived.  The  problem 
has  been  overcome  by  introducing  an 
additional  programme  machine,  making 
four  in  the  battery.  By  a  highly  compli- 
cated process,  this  machine  is  auto- 
matically scanned  by  No.  3,  which  in 
turn  reacts  upon  the  others  to  produce 
the  right  switching  for  the  siding  train, 
out  of  turn. 

In  an  emergency,  trains  may  be 
switched  by  push-button  from  a  new 
supervision  room  al  Earls  Court. 


No  Canplunts  About 
Estimated  Accounts 

IT  was  too  early  to  say  whether  the 
experiment  with  estimated  accounts  in 
Suney  Suburban  District  last  quarter 
had  been  successful,  but  no  complaints 
had  been  received  so  far,  last  week's 
meeting  of  Ihe  London  Electricity  Con- 
sultative Council  was  told.  Opinioa  of 
Ihe  Council  was  divided  on  the  proposal 
for  estimated  accounts,  aimed  al  culling 
costs  by  reducing  the  number  of  readings 
from  four  to  three  each  year.  However, 
the  meeting  made  no  recommendations  to 
the  LEB  about  the  plan. 

Turning  to  publicity,  the  Council 
decided  to  ask  tbe  Electrical  Develop- 
ment Association  to  find  a  name  for  the 
"little  boy"  symbol  which  has  been  used 
on  electricity  posters  and  pamphlets  in 
recent  years.  "Willie  Walt"  was  men- 
tioned as  a  possibility  by  Sir  Laurence 
Watkinson,  who  was  in  the  chair  for  the 
first  time. 


CONVENTIO 

Refrigeration  .  .  . 

A  TECHNICAL  convention 
simultaneously  with  the  se 
national  Refrigeration  and  A 
ing  Exhibition  in  London 
The  programme  is  now  beii 
by  a  committee  of  specialist 
chairmanship  of  Dr  J.  C.  Fi 
chairman  of  the  technical  b 
International  Inslilute  of   R 

. .  .  S.I.M,A. 

PRODUCTIVITY  wUi  be 
theme  at  Ihe  ninth  conven 
Scientific  Instrument  Mi 
Association,  to  be  held  at 
from  17  to  20  Nov.  Fou 
qualified  speaken  will  cover 
of  the  subject — design,  i 
Boor  production  and  sales, 
speaken  will  be  Mr  A.  H. 
technical  manager,  GEC  O 
Division:  Mr  C.  H.  Starr,  ch 
AEI  Central  Engineering  S 
Mr  R.  H.  S.  Lesser  (Phihi 
Panel  under  the  chaimtau! 
D.  A.  Pitman  of  Electronic 
Ltd.  will  have  Mr  R.  1. 
operational  research  manag 
Siddeley  Industries  Ltd.,  Mr 
of  Marconi  Wireless  Telegra 
two  other  speakers. 

.  . .  and  Semicoi 

FOR  the  Intematioiial  Syn 
Semiconductor  Devices  to 
Paris  from  20-25  Feb.  next, 
ing  com-nittee  have  exte 
30  Nov.,  the  date  by  which 
are  to  send  a  summary  of  t 
The  entire  text  of  the  papc 
submitted  by  31  Dec.  next. 


ROYAL  OPENING  FOR  KINCARl 


CONGRATULATIONS  on  the  station 
design  and  facilities  for  employees'  wel- 
fare were  offered  by  the  Queen  when 
Her  Majesty  officially  opened  the  Kin- 
cardine-on-Forth  760  MW  generating 
station  of  the  SSEB  on  Wednesday  of 
last  week.  A  large  audience  had 
assembled  in  tbe  station  canteen  to 
wimess   the    unveiling   by    Her   Majesty 


On  arrival  at  tbe  station 
and  the  Duke  of  Edinburgi 
seated  to  Mr  J.  A.  Little,  q 
chairman  of  the  SSEB,  Sir  J. 
After  the  ceremony  Her  fc 
conducted  round  the  stati 
superintendent,  Mr  O.  Nici 
the  Duke  was  accompanied  I 
Henderson,  chief  engineer  ol 

In  welcoming  tbe  Queen 
Pickles  referred  to  the  im; 
Kincardine  for  meeting  tj 
electricity  demands  in  Scotlar 
tioned  that  ash  from  the 
help  to  reclaim  agricultural 
the  Forth  of  more  than  twice 
occupied  by  the  station. 

After  leaving  the  station 
and  the  Duke  visited  one  of 
new  houses  occupied  by  a 
fitter.  Mr  Marr,  and  his  w 
houses  built  by  the  BoanI  an 
with  floor- warm  ing  installatit 
station  has  itself  an  off-peak 
ing  load  of  864  kW.  Other 
the  station  were  described  in 
Times  for  13  Oct. 
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SintoD  OD  Radiation  Safety 

IN  rkcrmal  optration  of  Quclear  power 
siaii<:>ns,  the  ooly  hazards  of  radio- 
icii-vity  were  those  arising  from  gamma 
icti^^ity  and  neutron  activity,  suggested 
Sir  dl^hristopher  Hinton  in  a  paper  before 
the  TUC  conference  on  radiation  in 
iadua^try  last  week.  The  plant  could  b: 
designed  so  that  operators  were  protected 
fron~«  these  and  other  sources  of  radiation 
und^**  normal  operation,  he  said.  There 
was.  always  the  possibility  of  abnormal 
condations,  as  when  a  fuel  can  fractures 
whtl^  being  removed  from  the  reactor. 
Th=«^  the  plant  would  have  to  be  cleaned. 
Thi^  risk  must  be  understood  by  the 
emE>l<iyee  and  accepted  as  a  reasonable 
one,  where  every  wise  precauton  has 
been  taken  to  keep  it  under  control.  Each 
employee  must  feel  that  he  can  escape 
from  the  risk  by  the  exercise  of  physical 
or  mental  skill.  To  this  end,  proper 
training  was  required. 


G.E.C.  Gets  Traction 
Order 

GENERAL  Electric  Co.  has  started 
work  on  a  £580,000  order  from  the  BTC 
for  the  electrical  equipment  for  23  trains 
capable  of  90  m.p.h.  The  trains,  of 
which  15  are  four-car  and  eight  two-car 
types,  will  run  between  Liverpool  St  and 
Clacton  or  Walton. 


SAVING  LONDON'S 
FEET 

*E  are  informed  by  Alliance  Electrical 
Co-  that  they  were  responsible  for  the 
relatively  large  and  unusual  electrical 
installation  work  connected  with  the 
Travolator  at  Soulhcm  Railway  Bank 
StaUon  {Electrical  Tiues,  6  Oct.),  in- 
cluding the  lighting  of  the  Travoiaior 
Itself  a.nd  associated  lighting  work  in  the 
P|*tform,  booking  hall  and  subways. 
J"^y  Were  also  concerned  with  the  final 
"Wgo     of  the  lighting  fittings. 
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.  c  time  company  directors  used 
—.  '*'*'i  lo  the  obituaries  column  in  'The 
Tirrtt 


'    v/helher   they 
f^  ~-  dead.    Nowadays   they   lurn   to 

'  ^'*y  page.  cittT  they  have  been  away, 
"nd   out    which    comoany    they    are 
GPr-'^S  /or."  ...  Mb  W.  J.  Bibd,  of 
. -f:^.    at  the  Electrical  Engineers'  EriJi- 
'"'.><'»>  dinner. 

„„  .  year's  subscription  to  'Which?' 
i,^  **''i(j  saved  me  money,  but  it  con- 
^  '^eti  fj^g  from  a  happy  spendthrift  into 
^^'*^picious   misanthrope."    .    .    .    Makk 

.y*tME.  writing  lo  The  Guardian. 
jjj.  ' 'i*  coal  comes  in  roughly  in  tlie 
^  *"«  and  is  so  dealt  with  that  all  the 
iili^'^'^''y  comes  out  at  the  west,  and 
g  '^^  smoke,  ash  and  other  waste  comes 
*H  ■'"  '''^  fosi"  ■  ■  ■  Pathick  Nuttgens, 
in  T''*^  ""  ""  Kincardine  power  station 
*'he  Scotsman. 
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SEMICONDUCTOR  LABORATORIES 
REORGANISED 


SEVENTEEN  months  ago  the  comple- 
tion of  the  second  section  of  Mullard's 
Southampton  semiconductor  factory  was 
reported  in  these  pages  (p.  730,  7  May. 
1959).  Since  tbat  date  a  further  30,000  sq 
ft  of  adTiinistration  and  factory  space 
has  been  added,  the  canteen  area  has 
been  doubled  and  the  staff  increased  from 
1,000  to  over  2,000.  Production,  doubled 
from  1958  in  1959,  looks  like  being  re- 
doubled m  I960  and  a  further  95AO0  sq 
ft  of  floor  area  is  under  conttnictioo  and 
scheduled  for  completion  in  March  of 
next  year 

The  expansion  of  the  production  and 
research  activities  has  necessitated  a  re* 
organisation  of  the  laboratory  psrsonnel 
into  six  separate  project  groups  which, 
though  interdependent  in  some  respects, 
will  each  explore  a  different  field  of 
semiconductor  application.  Under  the 
over-riding  control  of  Mr  E.  Wolfendale, 
head  of  the  laboratories,  will  be  two 
main  sections  dealing  with  development 
assistance  and  device  evaluation  by  the 
one  and  circuit  development  and  consul- 
tant service  by  the  other. 

The  former  will  be  subdivided  into 
electrical    development    (J.    A.    Ingham) 


and  device  investigation  (M.  E.  Cooke); 
the  latter  into  power  and  industrial 
control  (J.  H.  Tuley),  telecommunica- 
tions and  general  industrial  (A.  J.  Rees), 
computers  and  industrial  switching  (A.  F. 
Newall)  and  radio  and  television  (L.  E. 
Jansson). 


L.LB.  at  Willaden  ihow 

FOURTEEN  manufacturers  participated 
in  the  exhibition  and  continuous  demon- 
stration of  cooking,  water  heating, 
clothes  and  dishwashing  equipment  in 
the  marquee  of  the  London  Electricity 
Board  at  die  annual  Willesden  show  last 
month.  A  feature  of  this  year's  exhibi- 
tion was  the  information  stand  in  a 
garden  setting,  where  a  "Publiphonc" 
system  enabled  anyone  interested  to  dial 
a  number  on  the  telephone  and  obtain 
information,  both  from  the  Board  and 
individual  manufacturers,  on  electrical 
equipment. 


News  in  Brief 

Incidental  music  accompanied  a  short 
film  of  the  manufacture  of  "Netabulbs" 
at  the  AEI  works,  which  was  shown  on 
BBC  TV  programme  "Tonight"  last 
Friday. 

In  the  electric- warming  system  for  part 
of  the  Hanger  La  und.-rpass,  to  which 
we  referred  on  29  Sept.,  a  total  of  144 
"Ashatherm"  cables,  each  of  613  ft.  were 
used,  we  are  now  informed  by  Acrialile 
Ltd. 

Annual  dinner  of  the  Midlands  branch 
of  the  ETCTA  will  be  held  on  28  Oct 
at  the  County  Ground.  Edgbaslon. 
Tickets  are  obtainable  from  I.  T, 
Aiikcn,  27   Hobart   Dr.  Walsall. 

The  EISA  has  received  a  legacy  of 
£100  fro-n  the  estate  of  the  late  Mr 
H.  F.  Gill,  of  Purlsy.  for  many  years 
honorary  s;cretary  of  the  Surrey  and 
West  Kent  branch. 

Midlothian  County  Council  Finance 
Co-nmittee  has  agreed  that  the  new 
Dalkeith  secondary  school  shall  be 
electrically  heated. 
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Company  Activities 


GENERALLY  raltaer  dull  with  bright 
intervals,  as  the  "met"  office  might 
say.  Despite  a.  certain  amount  of  buoy- 
ancy from  optimists  hoping  for  an  early 
easing  of  the  squeeze,  markets  got  o&  to 
a  hesitant  start.  BMC's  mid-week 
announcement  of  extensive  short -time 
working,  coupled  with  similar  news  from 
Rover,  seemed  to  conftrm  the  prophets 
of  gloom  and,  with  an  unchanged  Bank 
rate,  indices  began  to  wear  a  distinctly 
worried  look. 

Occasionally  there  was  a  glimpse  of 
blue  between  the  clouds.  Among  elec- 
iricals,  too,  the  Chancellor's  squeeze  was 
making  itself  felt.  Vactric  holders  woke 
to  a  Monday  morning  shock.  On  the 
appointment  of  a  receiver  and  manager, 
the  Ordinaries  crashed  nearly  6s  to 
7s  7id  and  the  "A"  just  under  4s  to 
73  lid.  After  a  few  days  vacillation  as 
"bears"  covered  themselves,  the  "A"  bad 
relapsed  to  6s  3d. 

Just  as  the  motor  cuts  indirectly 
punctured  the  price  of  Dunlop,  so 
Vactric's  decline  brought  reactions  in 
Arusha  Industries,  which  had  bid  for 
tbem  at  55s,  and  Lombard  Banking 
owners  of  a  former  Vactric  hire  purchase 
subsidiary. 

Another  outstanding  feature  was  the 
rise  and  fall  of  Crabtree.  Galvanised  by 
grapevine  gossip,  and  ignoring  official 
take-over  denials,  the  shares  climbed  to 
39s  6d  before  yet  another  denial  brought 
them  back  to  earth  at  34s  6d.  Meanwhile 
another  merger  favourite,  E.  K.  Cole, 
was  pushed  up  to  29s  and  Dimplex 
gained  2s  3d  to  hit  a  48s  peak. 

But  in  spile  of  a  sharp  recovery  in 
profits  and  a  bumped -up  dividend, 
J.  and  F.  Stone,  whose  year  ended  on 


30  June,  lost  a  few  pence.  And  the 
"minus"  sign  went  against  most  of  the 
leaders  including  EMI,  down  Is  6d  to 
46s,  Philips  and  GEC,  who  shed  2s  9d 
lo  3Ss  9d.  AEI,  Crompton,  English 
Electric,  Parsons,  Reyrolle  and  Thorn 
were  Is  lo  Is  9d  lighter. 

The  "easier  H.P."  plea  sent  by  the 
Radio  Industry  Council  to  the  Board  of 
Trade,  reinforced  by  disappointing 
statistics  of  retail  radio  and  television 
sales,  shows  that,  on  the  domestic  side 
at  least,  credit  restrictions  are  taking  a 
heavier  toll.  And  the  latest  Federation 
of  British  Industries  survey,  based  on  the 
answers  of  728  chairmen  and  manag- 
ing directors  to  an  FBI  questionnaire, 
clearly  illustrates  that  businessmen  are 
becoming  even  more  cautious. 

Asked  about  their  experience  of  profit 
margins  over  the  four  months  to  the  end 
of  September  and  their  expectations  for 
the  next  four,  53%  said  "same  again" 
and  37%  answered  "down."  Only  9%  of 
the  replies  were  expansive.  Which  per- 
haps goes  part  of  the  way  towards 
explaining  why  the  announcement  of 
Decca's  is  record  results  for  the  year  to 
end- March — -with  turnover  £3-4  up  at 
£25-2  milUon,  net  profits  £229,(X»  higher 
at  £1,260,000  and  total  dividend  hoisted 
from  20%  to  231%— caught  the  shares 
at  46s  Ijd,  a  mere  7id  above  the  1960 
"low." 

There  was  still  plenty  of  money 
around,  however,  as  was  proved  by  the 
response  to  the  LCC's  £20  million  offer 
of  6%  stock.  Lists  closed  after  only  a 
minute  with  the  issue  heavily  over- 
subscribed. —  From  our  City  Corres- 
pondent. 


complementary  to  its  radar  section,  but 
no  bids  had  been  made  for  Cossor,  he 
added. 

Cnibtcee  Electriod  Indiutries  Ltd. 

Persistent  rumours  of  takeover  nego- 
tiations were  squashed  by  the  dirtctors 
last  week  in  a  statement  that  "no  nego- 
tiations have  taken  place  or  are  con- 
templated and  they  have  no  knowledge 
of  anything  likely  to  have  prompted  this 

Ever  Ready  Trust  Co.  Lid. 

In  announcing  a  gross  revenue  of 
£79,210  for  the  six  months  ended  30 
Sept.  last,  compared  with  £65,405  for 
the  same  period  of  last  year,  the 
directors  are  recommending  an  interim 
dividend  of  8%,  against  7%  last  time, 

Rangoon  Electric  Tramway  and 
Sniqily  Co. 

Having  agreed  with  the  Buma 
Government  on  compensation  for  the 
assets  of  the  undertaking,  which  was 
taken  over  in  1953,  the  liquidators  now 
estimate  that  they  will  be  able  to  dis- 
tribute at  least  9s  per  ISs  share.  Agreed 
compensation   is  kyals   2,22,98.373   plus 


Geonte  H.  Scholes  and  Co.  Ltd. 

An  adjoining  factory,  which  was  sur- 
rounded on  three  sides  by  their  existing 
land,  was  acquired  by  the  company 
earlier  this  year.  This  will  greatly  facili- 


Alwyn  Holdings  Ltd. 

This  concern,  which  controls  Rashleigh 
Phipps  Ltd.,  is  raising  the  dividend  to 
121%  for  the  period  of  incorporation 
to  30  June  last,  compared  with  the  10% 
forecast  when  it  became  a  public  com- 
pany in  June,  1959.  Group  profits,  before 
tax.  for  the  period,  amounted  to 
£190,790,  of  which  £186,732  is  applicable 
to  the  year  ended  30  June,  Balance  for 
the  year  compares  with  £139,352  for  the 
wholly  owned  subsidiaries  in  the  previous 
year.  Taxation  absorbs  £101,957,  leaving 
a  net  profit  of  £88,833. 

Anglo-Portuguese  Telephone  Co. 

It  is  proposed  to  issue  1.190,000  new 
Ordinary  £1  shares  to  Ordinary  and  "A" 
Ordinary  stockholders  on  a  one-for-one 
basis  at  2 Is  each.  The  new  shares  will 
rank  For  the  final  dividend  for  1960. 

Associated  Electrical  Industries 

Following  an  expressed  preference  by 
the  majority  of  shareholders,  this  con- 
cern is  to  pay  half-yearly  dividends 
in  future.  The  second  quarterly  dividend 


of  21%  announced  on  Tuesday  will  be 
the  last.  Some  time  ago  a  questionnaire 
was  sent  to  shareholders  seeking  their 
views.  It  is  evident  that  many  consider 
any  advantages  of  a  quarterly  dividend 
are  probably  offset  by  the  extra  paper 
work  involved. 

Sydney  S.  Bird  and  Sons 

This  concern,  which  makes  components 
for  the  electronic  industry,  is  not  paying 
an  interim  dividend  "In  view  of  adverse 
trading  conditions." 

A.  C.  Cossor  Ltd. 

An  attempt  to  upset  the  present  board 
failed  at  last  week's  annual  general  meet- 
ing. Sir  Miles  Graham,  chairman, 
revealed  that  the  order  book  was  in  its 
best  position  for  many  years.  For 
1961-62.  instructions  had  already  been 
received  to  proceed  with  over  £11  mil- 
lion of  orders.  For  1962-63,  the  figure 
was  now  £725,000  and.  for  1963-64, 
£250,000.  He  hoped  that  in  due  course 
he  would  bring  the  company  back  to 
the  position  it  should  hold.  The  com- 
pany have  just  purchased  a  small  firm 
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tate  development  of  the  whole  area.  Mr 
F,  I,  Pearce,  chairman,  has  told  share- 
holders. The  ground  floor  has  already 
been  converted  into  a  store  and  new 
offices  are  being  erected  to  release  space 
in  the  works  for  further  productive 
capacity. 

J.  and  F.  Stone  Li^tii^  and  RndSo 

This  retailing  organisation  had  a 
better  year  in  the  period  ending  30  June 
last.  Group  trading  profit  increased  to 
£915.802  (£617,I2f),  and  after  charging 
taxation  at  £416.500  {£246/300).  the  net 
profit  is  £386,269  (£280,775).  A  final 
dividend  of  221%  raises  the  total  distri- 
bution by  5%  to  35%. 

Dividends  Declared 


Engineering  and  Lighling  Equiptneiu 
Co.  Interim  71%  (5%)  on  larger  capital. 

Creengoie  and  Irwelt  Rubber  Co. 
Interim  5%  (same). 


Mavor  and  Coulson.  Interim  44d  per 
share  (same)  but  on  increased  capital. 
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[tracts  Open  at  Home 


iven  are  the  final  for  receipt  of 
\ders  unless  otherwise  stated. 

-Edinbor^  C.C.  Provision  and  erec- 
;ta^e  lighting  equipment  and  control 
Tnnity  Academy  Secondary  School, 
ions  to  City  Architect,  City  Chmbrs, 
;  date. 

—Bristol    C.C    Supply    of    lamps, 

transformers,  capacitors,  sundries. 

5tc.,   for   year. — Advertised   6   Oct. 

-Larbert  (Item  6.)  Electrical  instal- 
in  six  houses  for  Royal  Scottish 
Institution  and  in  four  houses  for 
;  Mental  Hospital  Board  of  Manage- 
kpplications  to  Secretary,  D.  M. 
1,  Board  of  Mana^ment  Offices* 
;ottish  National  Institution,  Larbert, 
s  date. 

-KmgstOB  a|N>ii  Thames.  Roof  re- 

^lectrical  ancillary  works,  etc.,  at 
>epot. — See  29  Sept.  issue. 

-Lanes  CC  Rewiring  of  Thornton 
^s  County  Secondarv  School.  Appli- 
reference  A/G,  to  eounty  Architect, 
>x  26,  County  Hall,  Preston,  by 
ite. 

-Pdton  P.C.  Erection  of  30  60  W 
lamps  on  concrete  columns. — ^See 
sue. 

-Renfrew  C.C.  (3)  Electrical  instal- 
proposed  primary  school  at  Lark- 
reenock.  Applications  to  County 
:.  Urquhart,  County  Bldgs,  Paisley, 
;  date. 

-S.  Devon  Water  Board.  Supply  of 
p.h.  at  a  286  ft  head  duplicate 
nd  ancillary  equipment  for  Sheldon 
:  Station. — See  6  Oct.  issue. 

-Bangor  B.C.  Supply  of  30  fluores- 
sms/brackets  suitable  for  attachment 
wood    poles.    Borough'  Surveyor's 
own  Hall,  Bangor,  N.I. 

—Ealing    B.C.    (a)    Supply    of    88 
sodium    lantems/lamps/gear ;     (b) 
and    erection    of    85    25    ft    steel 
— Advertised  15  Sept.  issue. 

— Lewisiuun  B.C.  Replacement  of 
iting  with  sodium  on  207  columns 
)ply  and  installation  of  51  Group 
:I  columns,  226  single  and  17  twin 
sodium  lanterns/lamps/gear  and  15 
I  W  lamps/gear.  Borough  Engineer, 
ill,  S.E.6. 

—Cardiff    C.C.    Complete    £38,000 

installation,    by    contractors    on 

[.C.     roll,    in    proposed    Teachers' 

College,   Cyncode. — See   29   Sept. 

-Eire  CLE.  Form  137.  Supply  of 
yt  premises  and  automobiles. — See 
issue. 

—Manchester  CO.  (a)  Electrical 
on  and  (b)  supply  and  erection  of 
r/goods  lift  in  new  hostel  block, 
f    Training   College. — See    13    Oct. 

-Manchester  C.C.  Replacement  bat- 
•  motor  vehicles  for  year  to  31  Dec, 
eneral  Manager,  Corpn.  Transport 
i  Piccadilly,  Manchester. 

-Newbmy  B.C  Supply  and  erection 
Ion  Rd  Pumping  Station  of  two 
h  186,000  g.p.h.)  and  three  (each 
^p.h.)  centrifugal  pumps  for  un- 
sewage. — See  13  Oct.  issue. 

—Whitchurch  U.D.C.  Phase  1. 
erection  and  wiring  of  45  150  W 
lamps  on  25  ft  concrete  columns 
85  W  sodium  on  15  ft  columns. — 
^  29  Sept.  issue. 

— Dnnbarton  CO.  Erection  of  16 
linear  sodium  cut-off  lanterns  on 
el  columns  with  6  ft  outreach  plus 
eep  Left"  bollards  complete  with 
cable,  control   pillar  and  gear   for 


Auchenkiin  Junction,  A80,  roundabout. 
Applications  to  County  Lighting  Superin- 
tendent, W.  Arthur,  24  George  Sq,  Glasgow 
C.2,  by  above  date. 

28  Oct— Enniskfllcn  R.D.C.  Provision  of 
nine  fluorescent  lamps  on  concrete  cc^umns 
at  Cornagrade.  Engineer  and  Surveyor,  A. 
Stephenson,  R.C.  Offices,  Cornagrade. 
Deposit  £2  2s. 

28  Get.— Manchester  C.C.  Electrical  instal- 
lation in  smoke  chamber,  Central  Fire 
Station.  City  Architect,  P.O.  Box  488,  Town 
Hall. 

29  Oct — ^Dagenham  B.C.  Applications  for 
mclusion  in  approved  list  of  contractors  for 
school  maintenance  electrical  work  to 
Borough  Engineer  and  Surveyor  by  above 
date. 

29  Oct— Heston  and  Isleworth  B.C.  Re- 
wiring, supply  and  fixing  of  power  outlets 
in:  Contract  1,  92  houses;  Contract  2,  102 
houses;  and  Contract  3,  105  houses  on 
Worplc  estate,  Isleworth. — Advertised  13 
Oct.  issue. 

31  Oct — ^Leighton  Buzzard  U.D.C.  Erection 
of  28  Group  '*A"  Stanton  columns  com- 
plete with  lanterns/^r  along  A4012 ;  resiting 
including  the  provision  of  new  lanterns  oi 
17  Group  **B*'  columns  and  the  erection 
of  33  additional  Stanton  columns/lantems 
along  Stanbridge  Rd. — See  13  Oct.  issue. 
31  Oct.— ^dham  C.B.  Conversion  of  15 
mechanical  public  clocks  to  electric  drive 
or  electric  wind. — Advertised  29  Sept.  issue. 
31  Oct.— Taunton  B.C.  Supply  of  (Item  d) 
electrical  goods  for  year  from  1  Jan.,  1961. 
Town  Clerk,  Municipal  Bldgs. 
31  Oct.— Warrington  B.C.  Contract  1.  Sup- 
ply and  erection  of  submersible  well  pumps, 
horizontal  centrifugal  pumps,  switchgear  and 
hydraulic  instruments  for  Houehton  Green. 
Contract  2.  Small  horizontal  centrifugal 
pumps,  etc.,  for  Risley  Pumping  Station. 
Water  Engineer,  Pinners  Row. 

31  Oct.— Wrexham  B.C.  (a)  Electrical  instal- 
lations in  40  dwellings,  Tanat  Way  and 
Sutton  Drive;  (b)  supply  of  consumers* 
units  and  cabinets.  Borough  Engineer  and 
Surveyor,  31  Chester  St. 

1  Nov.— Harrow  B.C.  Supply  and  instal- 
lation of  120  200  W  sodium  units  on  30  ft 
steel  columns  and  removal  of  existing  instal- 
lation along  Edgware  Rd,  A5.  Borough 
Engineer,  48  Uxbridge  Rd,  Stanmore. 
Deposit  11. — Advertised  in  this  issue. 
1  Nov. — Kingston  upon  Thames  B.C.  Erec- 
tion only  of  45  Group  "A"  columns/140  W 
sodium  lighting  and  conversion  of  125 
Group    "A"     mercury     units    to    sodium. 


Borough    Surveyor,    Town    Hall.    Deposit 

£2  2s. 

1  Nov.— North  Down  R.D.C.  (a)  Supply 
and  erection  of  fluorescent  street  lighting 
in  15  villages.  Clerk,  2  Church  St,  New- 
townards. 

I  Nov.— Wombwell  U.D.C.  Supply  of  250 

3  cu  ft  240  V  refrigerators  in  quantities 
of    not    less    than    50.    Tenders    indicating 

fuarantee/free  maintenance  to  Council  Clerk, 
'.  Potter,  Town  Hall. 

4  Nov. — ^Down  C.C.  All-electric  lighting  and 
heating  installation  in  Child  Health  and 
Welfare  Clinic,  Knocknee  Ave.  Kilkeel. — 
See  13  Oct.  issue. 

4  Nov. — Oldbnry  B.C  Erection,  on  fixed- 
price  basis,  of  88  Class  **B''  concrete 
columns,  supply  and  fitting  of  post-top  lan- 
terns with  lamps/control  gear/tune  switches 

Klus  resiting  ot  26  units  and  conversion  to 
fBF/U  operation  along  various  roads. 
Borough  Engineer  and  Surveyor,  Municipal 
Bank  Chmbrs.  Deposit  £2  2s. 

5  Nov. — ^Longbenton  U.D.C.  Supply  and 
erection  of  64  sodium  units  and  474  post-top 
lantern  filament  Group  II  street  lishting 
units.  Engineer  and  Surveyor,  A.  E.  Sweet- 
man,  Council  Offices,  Forest  Hall,  New- 
castle-on-Tyne  12.  Deposit  £3  3s. 

5  Nov.— Middlewich  U.D.C.  Fluorescent 
lighting  installation  in  (part)  Victoria  Bldp, 
Lewin  St.  Surveyor,  D.  A.  Stubbs,  Victona 
Bldg. 

5  Nov.— New  Wfaidsor  B.C.  Supply  of 
(Item  15)  lamps  and  (Item  21)  fittings  and 
cable  for  year  to  31  Dec,  1961.— See  6  Oct. 
issue. 

7  Nov. — Swanage  U.D.C.  Electrical  instal- 
lation in  new  depot  at  King's  Rd  West. 
Engineer  and  Surveyor,  P.  S.  Browne,  Town 
Hall. 

10  Nov.— Northwich  R.D.C.  Supply  and 
installation  of  40  Group  "A**  concrete 
columns  with  sodium  lamps/lanterns/cear. 
Engineer  and  Surveyor,  Whitehall,  Hartford, 
Northwich.  Deposit  £2  2s. 

II  Nov. — New  Windsor.  Electrical  instal- 
lations in  two  maisonnettes  at  Clewer  New 
Town. — See  13  Oct.  issue. 

11  Nov. — Oldbnry  B.C.  Erection,  on  fixed- 
price  basis,  of  20  Class  "B**  concrete 
columns,  supply  and  fitting  of  post-top  lan- 
terns/lamps, control  gear/time  switches  on 
Lion  Farm  estate.  Borough  Engineer  and 
Surveyor,  Municipal  Bank  Chmbrs.  Deposit 
£2  2s. 

14  Nov. — N.A.T.O.  Infrastmctnre.  Provision 
and  proving  of  a  very  low-frequency  radio- 


Your  Queries  Answered 

Readers  are  invited  to  moiice  use  of  our  free  enquiry  deportment  which  possesses 
wide  resources,  including  an  index  of  trade  information  with  over  100,000  entries 

A  Selection  from  the  110  queries  answered  this  week 


Stamford  Electrical  Co.,  mal&ers  of 
motors — address  for?  T.E. — Arthur  Lyon 
and  Co.  (Engrs.)  Ltd..  Park  Wks,  Stam- 
ford, Lines. 

"Mini-Maid*'  vacoom  cleaners — ^makers 
of?  M.A.— Bylock  Electric  Ltd.,  South 
St,  Enfield,  Middx. 

"Hamco**  appliances  —  repairers  of? 
S.E.E.B.— Campion  Products  Ltd.,  378 
Maiden  Rd,  Worcester  Park,  Surrey. 

*'Castie"  sterilisers  —  agents  for? 
M.A.N.W.E.B.— The  Amalgamated  Den- 
tal Co.  Ltd.,  22  Broadwick  St,  W.I. 

*'Mltcheir  water  heaters — makers  of? 
K.L.— Mitchell  Electric  Ltd.,  Meco  Wks, 
88-89  Tennant  St.  Birmingham  15. 


"Penberthy"  pumps— agents  for?  W.W. 
— W.  H.  Wiflcox  and  Co.  Ltd.,  49  South- 
wark  St,  S.E.I. 

"Samovar**  percolators — ^makers  of? 
L.E.B. — Wm.  May  and  Son  (London) 
Ltd.,  Dominant  Wks,  Elthorne  Rd.  N.19. 

"Sumlock**  calculating  machines — 
makers  of?  T.E.— Bell  Punch  Co.  Ltd., 
39  St.  James's  St,  S.W.I. 

"Panelescent"  lighting  fittings— makers 
of?  F.W.J.E.L— Sylvania  Electric  Pro- 
ducts Inc.,  60  Boston  St.  Salem.  Mass.. 
U.S.A. 

"Kenmore**  washing  machines — 
repairers  of?  E.E.B. — Home  Electric 
Washer  Co.  Ltd.,  17  Aylmer  Parade, 
North  Rd,  N.2. 
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telegraph  transmitting  station  in  North  of 
England. — Advertised  13  Oct.  issue. 

16  Nov. — Ipswich  B.C.  Electrical  installation 
in  proposed  36-person  aged  people's  home, 
Chantry  estate.  Borough  Engmeer  and  Sur- 
veyor. 19  Tower  St.  Deposit  £2  2s. 

17  Nov. — Binnln^aiii  C.C.  Socket-outlet 
installations  and  lighting  installation  repairs 
in  250  houses  at  Acock's  Green.  Housing 
Manager,  J.  P.  Macey,  Bush  Hse,  Broad  St. 
17  Nov.— Fylde  Water  Board.  Supply  of 
flow  recorder  panel  and  hydraulic  measuring 
equipment. — ^Advertised  U  Oct.  issue. 

14  Dec— iMatlock  U.D.C.  Supply  and  instal- 
lation complete  of  nine  sewage  pumps  at 
four  pumpmg  stations  in  Darley  Vale. — See 
6  Oct.  issue. 

No  date  stated— Haddington  B.C.  atem  6). 
Electrical  installation  in  office  reconstruction 
scheme  at  Caryle  Rooms,  Lodge  St;  and 
(Item  7)  electrical  work  in  22  houses  in 
seven  blocks  on  Abercroft  site. — See  13  Oct. 
issue. 

No  date  stated— N.  of  Scotland  H.E.B, 
60  MVA  transformer  for  Perslejr  substation, 
Aberdeen. — Advertised  13  Oct.  issue. 

No  date  stated— St  Faith's  and  Aylsham 
R.D.C.  Supply  of  columns,  lanterns,  lamps 
and  auxiliary  equipment. — ^See  13  Oct.  issue. 


. . .  and  Overseas 

Details  of  items  marked  *  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  W,C.l,  quoting 

reference, 

TJ  Oct— S.  Africa.  90,000  2-8  V  air- 
depolarised  cells.  Secretary,  Union  Tender 
Board,  P.O.  Box  371,  Pretoria.  B.o.T.  (ESB/ 
26627/60).* 

1  Nov. — ^America.  One  10*5  MVA  and  one 
6  MVA  3-ph.  outdoor  transformers.  Dept. 
of  the  Interior,  Bureau  of  Reclamation, 
Bldg  53,  Denver  Federal  Center,  Denver  25. 
B.o.T.  (ESB/26481/60).* 
1  Nov. — ^Ameriea.  3,743  10  in.  diameter  sus- 
pension insulators.  Dept.  of  the  Interior, 
Bonneville  Power  Admin.,  1001  N.E.  Lloyd 
Boulevard,  Portland,  Oregon.  B.o.T.  (ESB/ 
26623/60).* 

1  Nov.— Ceylon.  Air  conditioning  plant  for 
Stanley  and  Laksapana  control  rooms.  Elec- 
trical Engineer,  Contracts  and  Supplies, 
McCallum  Rd,  Colombo.  B.o.T.  (ESB/ 
26494/60).* 

1  Nov. — ^Paldstan.  Seven  items  p.v.c.  flat 
twin  cables  from  3/029  to  7/-064  in 
quantities  up  to  one  million   yd.   Director 


Gazette  Announcements 


COMPANIES  ACTS 

Inter-dty  Electric  Machines  Ltd.  Meeting 
of  creditors  to  be  held  at  233  High  St, 
Poole,  on  21  Oct.,  at  10.30  a.m. 

Tape  Recorder  Service  Co.  Ltd.  Meeting 
of  creditors  to  be  held  at  194  Bishopsgate, 
E.C.2,  on  25  Oct.,  at  12  noon. 

Pcndcctric  Appliance  Co.  Ltd.  Meeting 
of  creditors  to  be  held  at  Law  Institute, 
Albion  PI.  Leeds,  on  20  Oct.,  at  2.30  p.m. 

R.  Giddlngi  and  Co.  Ltd.  Petition  for 
winding-up  to  be  heard  before  the  High 
Court  of  Justice,  Strand,  W.C.2,  on  24  Oct. 
Persons  intending  to  appear  to  notify 
Cochrane  and  Cripwell,  119  Finsbury  Pave- 
ment, by  1  p.m.,  22  Oct. 

A.  and  R.  Direct  Sopply  Co.  Ltd.  Petition 
for  winding-up  to  be  heard  before  the  High 
Court  of  Justice,  Strand,  W.C.2,  on  24  Oct. 
Persons  intending  to  appear  to  notify 
Lipton  and  Jcfferies,  39  Jermyn  St,  S.W.I, 
by  1  p.m.,  22  Oct. 

Minlsales  Ltd.  Petition  for  winding-up 
to  be  heard  before  the  High  Court  of 
Justice,  Strand,  W.C.2,  on  24  Oct.  Persons 
intending  to  appear  to  notify  H.  E.  Good- 
rich, 9  Union  Court,  Old  Broad  St,  E.C.2, 
by  1  p.m.,  22  Oct. 

Elizabethan  Eng.  Co.  Ltd.  Mr  H.  E. 
Hassell,  8  Queen  St,  E.C.4,  and  Mr  H.  C. 
Hedges,  4  Charterhouse  Sq,  E.C.I,  appointed 
joint  liquidators  at  extraordinary  general 
meeting  on  12  Oct.  for  the  purpose  of 
voluntarily  winding-up. 


BANKRUPTCY  ACTS 
Receiving  Order 

Sloogh.  J.  S.  Sizmore,  electrical  retailer 
and  contractor,  of  12  Stoke  Rd,  Slough. 
Receiving  order  dated  7  Oct. 

Intended  Dividend 

Truro  and  Falmouth.  G.  B.  Solomon, 
radio  and  electrical  dealer,  carrying  on 
business  as  St.  Columb  Radio,  at  57  Fore 
St,  St.  Columb.  Last  day  for  receiving 
proofs  for  intended  dividend:  25  Oct.,  to 
trustee :  J.  E.  Ellis,  50  The  Terrace,  Torquay. 


of  Stores,  W.P.D.A.,  Gardee  Trust  Bide. 
Lake  Rd,   Lahore.   B.o.T.   (ESB/266%/60).* 

1  Nov. — Sudan.  20  7-4  cu  ft  refrigerators. 
Director  of  Stores  and  Equipment,  Khar- 
toum North.  B.O.T.  (ESB/26629/60).* 

7  Nov.— India.  Five  items  o/h  travelling 
cranes,  three  to  30  tons  and  two  two-ipn 
semi-Goliath  cranes.  Deputy  Chief  Mechani- 
cal Engineer,  Steel  Foundry.  Chittaraojan 
Locomotive  Wks,  West  Bengal.  B.o.T.  (ESB/ 
26677/60).* 

7  Nov. — ^India.  11  kV  cables  for  Sumar 
Power  Station.  Additional  Chief  Engineer 
(Electrical),  Assam  State  Electricity  Board, 
Lachumiere,  Shillong.  B.o.T.  (ESB/26673/ 
60).* 

8  Nov. — Ceylon.  Generating  sets  for  Ratara- 
gama,   Imaduwa  and  Galle.   Electrical  En- 

fineer.  Contracts  and  S'lpplies,   McCallum 
Ld,  Colombo.  B.o.T.  (ESB/26490/60).* 

17  Nov. — ^Iran.  30  battery-operated  fork-lift 
trucks  to  lift  2,000  kg  to  12  ft.  General 
Customs  Admin.,  Ministry  of  Customs  and 
Monopolies,  Teheran.  B.o.T.  (ESB/26669/ 
60).* 

28  Nov.— Sudan.  Two  15  cu  ft  110  V  d.c 

refrigerators  for  Sudan  Railwavs.  Controller 
of  Stores,  Atbara.   B.o.T.   (ESB/26679/60).* 

30  Nov.— India.  Two  250  kVA  transformers 
for  Sumar  Power  Station.  Additional  (Thief 
Engineer  (Electrical),  Assam  State  Ekctricity 
Board,  Lachumiere,  Shillong.  B.o.T.  (ESB/ 
26676/60).^ 

5  Dec — India.  125  V  battery  banlu,  chargers 
and  d.c.  control  boards  for  Umiam  (Bara- 
pani)  Hydel  Project.  Additional  Chieif  En- 
gineer (Electrical)^  Assam  State  Electridty 
Boa^-d,  Lachumiere,  Shillong.  B.O.T.  (ESB/ 
26672/60).* 

10  Dec. — India.  Power  line  carrier  communi- 
cation equipment  for  Umiam  (Barapani) 
Hvdel  Project.  Additional  Chief  Enoneer 
(Electrical),  Assam  State  Electricity  Board, 
Lachumiere,  Shillong.  B.o.T.  (ESB/26675/ 
60).* 


CONTRACTS  PLACED 


Cheadle  and  Gaticy  U.D.C.  Supply  and 
erection  of  39  Group  **A"  concrete  columns 
with  140  W  sodium  lamps/lanterns,  Cohen 
Bros.  (Electrical)  Ltd. 

Cheltenham  B.C.  Electrical  installations  in 
38  dwellings  at  Maud's  Elm,  M.  B.  Owen, 
£1,298.  Recommended. 

Darlington  T.C.  Electrical  installation  in 
practical  block,  Salters  La  Open-Air  School, 
Cox-Walkers  Ltd.,  £407. 

Gateshead  T.C.  Electrical  installation  in 
Elgin  Secondary  Technical  School,  Campbell 
and  Isherwood  Ltd.  Recommended. 

Guildford  B.C.  Electrical  services  in  new 
central  library,  T.  A.  Boxall  and  Co.  Ltd., 
£5,965.  Recommended. 


TRADE  NOTES 


Changes  of  Address.  Line  Equipment  Ltd. 
have  moved  to  71a  Queen  Victoria  St, 
E.C.4.  The  telephone  no.  remains  City  1841. 

Conduit  Distributors  Ltd.  have  this  week 
moved  to  new  premises  at  Leek  S^t  corner. 
King's  Cross  Rd,  W.C.I.  Telephone:  Ter- 
minus 7842. 

In  view  of  the  rapid  expansion  of  the 
Instrument  Division  of  E.M.I.  Electronics 
Ltd.,  the  Development  Section  of  that 
Division  will  in  future  operate  from  Wells, 
Somerset,  instead  of  Hayes,   Middlesex. 

The  Birmineham  office  and  depot  of 
Oldham  and  Son  Ltd.  is  now  at  Norwood 
Rd,   Bordesley  Green,  Birmingham  9. 

New  Telephone  No.  The  telephone  no.  of 
Leicester,  Lovell  and  Co.  Ltd.  has  been 
changed  to  Rownhams  2131. 

BFAMA  Contract  Price  Adjustment  For- 
mulae. For  Electrical  Machinery  and 
Equipment.  For  purposes  of  calculating 
variations  in  (a)  "Rates  of  Pay"— the  rate 
of  pay  for  adult  male  labour  at   14  Oct., 


1%0,  shall  be  deemed  to  be  204s  6d ;  {b) 
"Cost  of  Material" — the  index  figure  for 
materials  used  in  the  Electrical  Machinery 
Industry  at  14  Oct.,  1960,  is  116-7*  (1810*). 

For  Turbo-Generating  and  Allied  Plant. 
For  purposes  of  calculating  variations  in : 
(fl)  "Rates  of  Pay" — the  rate  of  pay  for 
adult  ma!e  labour  at  14  Oct..  1960,  shall 
be  deemed  to  be  204s  6d ;  (6)  "Cost  of 
Material" — the  index  fi^^ure  for  Materials 
used  in  the  Mechanical  Enain-erin<»  Industry 
at  14  Oct.,  1960,  is  126-3*  (189-8*).  "Blast 
Furnaces  and  Iron  and  Steel  Meltine  and 
Rolling  (1948  S.I.C.  ref.  40/41)."  189-5*. 
Other  Steel  Goods,  excluding  tubes  (1958 
S.I.C.  ref.  311/2).  1291  •.  The  price  of 
brass  condenser  tubes  \  in.  o/d  18  s.w.g. 
on  14  Oct.,  1960,  is  3s  Hid  per  lb.  •Pro- 
visional figure.  ^ 

The  figures  in  parentheses  shown  above 
relate  to  the  earliest  list  of  wholesale  price 
index  numbers  in  which  the  year  1949  is 
taken  a«5  the  base  100.  For  the  other  figures 
1954=100. 


Hatfield  D.C.  Supply  and  erection  of  38 
tubular  steel  columns  and  lanterns  for 
Oxlease  development  areas  lighting,  Abacas 
Municipal  Ltd. 

Seaton  Valley  U.D.C.  Electrical  insUDa- 
tions  in  86  new  houses,  W.  Hinton. 

Sheffield  C.C.  Electrical  installations  in 
Broomgrove  and  Woodville  hostels,  T.  W. 
Sampson  and  Co.  Ltd.,  £13,083  and  £11,017. 
Recommended. 

Watford  B.C.  Supply,  erection  and  wiring 
of  93  concrete  columns  alone  A405,  Midland 
Lighting  and  Bldg  Ltd.,  £3,613. 

Wessex  Hospital  Board.  Lift  installation, 
"H"  block,  Christchurch  Hospital.  Pickcrino 
Ltd.,  £4,278:  electrical  work  in  E.NX 
wards.  Royal  Hants  County  Hospital,  and 
in  staees  I  and  II,  Lord  Mayor  Treloar 
Hosoital,  Dicks  Ltd.,  £1,498,  £4,191  and 
£2,030,  respectively.  Recommended. 

Willesden  B.C.  Electrical  installations  in 
central  library  extension.  CJ.L.  Electrical 
Ltd.,  £1,306.  Recommended. 


TRADE  MARKS 

This    information    is    extracted    from    t 
Official     Journal     by     permission     of 

Controller, 

Dishtroo.  807,621.  Class  7.  Dish-washi 
machines.    Halpins    (Dishtron)    Ltd.,    57^ 
London  Rd,  Southampton,  Hants. 

Emicoo.  801.835.  Class  9.  Scientific  z^ 
electrical  apnaratus,  etc.  E.M.I.  Electron-^ 
Ltd.,  Blyth  Rd,  Hayes,  Middx. 

Rotoshine.    B801,656.    Class    7.   Polish^  ^ 
machines  (not  domestic).  B80 1,657.  Class 
Electric    domestic    polishing   machines. 
Ltd.,   Radio  Wks.  St.  Andrew^s  Rd, 
bridge. 

Slumberland.   801,848.   Class    10.   Elec 
blankets,  etc.  Slumberland  Ltd.,  Redfem 
Tyseley,  Birmingham  11. 
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BUSINESS  PROSPECTS 


u  Finch  Watson,  Ramsbottom 
It  engineering  works  on  Marl- 
1  land. — ^The  Calico  Printers 
extensions  to  their  calender 
ad  Oak  Print  Wks. 

C.  Tender:  137  houses,  84  flats. 

.  E.  F.  Hamilton-Parks,  U6 
VA,  architect  for  planned  Ayers 
iw  factory. 

i-Forness.  Continuous  casting 
4  at  Barrow  Steelworks  Ltd. 

Harvey,  Struth  and  Co.,  77 
W.l,   surveyors   for   block    of 

etc.,  at  Marma,  Devonshire  Rd, 
Rd. 

m  T.C  Tender:  Aged  persons* 
field  Rd,  Perry  Barr,  for  Wel- 
ttee.  Architect. — Home  for  the 
I,  Chamberlain  Gdns,  Lady- 
tect. 

ackland.  Hardy  Ltd.  plan  ware- 
;wgate  St.  Architects:  Pigg  and 
rgate  St. 

.  Daniel  Thwaites  and  Co.,  Stai 
in  rebuilding  of  Waterloo  Hotel. 

I.e.  authorities  plan  new  school 
s  Abbey. 

..  Holmes  and  Co.  plan  exten- 
ks  off  Bradford  St. 

Sir  John  Burnet,  Tait  and 
jdford  Sq,  W.C.1.  architects  for 
Vue  boys*  grammar  technical 
de  Young  and  Bernard  En^e, 
vr  Margaret  McMillan  Training 

L  W.  Clark  and  Ptnrs,  55  Pall 
.  architects  for  £\  million  fac- 
1  at  Ongar  Rd  for  Thermos. 

».C    Provision    of   Group    "A** 
trunk   road,    A264    (part),    at 
led. 

f.  R.  T.  James  and  Ptnrs,  6 
vcnor  PI,  S.W.I,  architects  for 
£60.000  oflkes. 

^rge   scale   development   is   to 

Butetown  slum,  includins  two 

ver  blocks  of  flats.  City  Arcnitect. 

R.  D.  Batchelor,  Luton,  Chat- 
tctory  at  Princes  Ave. 

-Street  Howardsgate  Holdings, 
n  City,  plan  warehouse,  offices, 
w  Hill  Farm. 

Corporation  to  make  available 

acres.   Charter   Ave    industrial 

to  Hibberd  and  Sons,  Warwick 

1.  Jessups  (Romford),  London 
rd,  plan  factory  for  body  build- 
and  repair  of  motor  vehicles, 
Rd. — "H.  Harris  and  Sons  plan 
building  at  Dominion  Wks, 
Rd.^-Ratcliffe  and  Son  (Printers) 
ons  to  160-162  High  Rd  works. 

r.C.  Tender:  Final  development 
ark  housing  site :  48  houses,  etc. 
rveyors:  Nforham  and  Brotchie, 
St,  Edinburgh. 

B.  Darlington  Co-op.  and  Indus- 
f,  Priestgate.  plan  departmental 
i  store  m  Tubwell  Rd.  C.W.S. 
Dcpt.,  9  Westmorland  Rd,  New- 
tiel  Smith,  Old  Brewery  (Tod- 
i  residential  hotel  in  town. 

B.t:.    Tender:    120   dwellings, 

housing  estate,  and  12  Whitley 

Architect   and    Bldgs   Surveyor. 

70.(XK)  improvements  planned  for 
apartment  at  Royal  Infirmary. 

T.C,  plan  48  houses  on  Newton 
Eneineer. — R.  E.  Coleman,  Carr- 
ct  68  Carrville  houses. 

le.  Photax  Ltd..  1  Charlotte  St, 
actory  of  plot  32,  Brampton  Rd 

■g  of  Yorks  C.C.  Tender :  Three- 
school  at  Norton.  Also  home 
Norton.  Architect,  Beverley. 


Egham,  Sunty.  L.C.C.  plans  development 
of  Shoreditch  Training  College  at  Egham; 
cost:  £485,000.  Plans  by  Architects*  Depart- 
ment, County  Hall,  S.E.I. 

Elduun,  Kent  Tender:  Office  block  at 
Eltham  Palace  for  Army  Institute  of  Edu- 
cation. Architects:  Bryan  and  Norman 
Westwood  and  Ptnrs,  21  Suffolk  St,  S.W.I. 

FelUng.  Arthur  and  Kirkup,  13  Swinburne 
St,  Gateshead,  architects  for  meat  packing 
plant  and  slaughterhouse  at  Green  La,  for 
R.  A.  Dodds,  178  Butcher  Market,  New- 
castle. 

Fylde  Water  Board.  Tender:  Double- 
storey  office  and  stores,  Coleridge  Rd  Depot, 
BUckpool.  Engineer  to  the  Board,  Sefton 
St,  Blackpool. 

Gateshead  B.C  Tender:  Chandless  rede- 
velopment area.  Phase  II,  232  dwellings; 
(2)  Mendip  Gdns,  Lobley,  12  dwellings  and 
six  four-bedroom  houses;  (3)  Yetholm  Rd, 
30  dwellings;  (4)  Rectory  site,  Bensham  Rd, 
52  dwellings.  Surveyor,  Swinburne  St. — E.C. 

Slan  £9,000  additions  to  The  Cedars  Special 
chool.  Engineer.— £20,000  old  people's  lun- 
cheon club  planned  for  Wrekenton.  Engineer. 

Glasgow.  £H  million  scheme  planned  to 
extend  Glasgow  Museums  and  Art  Galleries 
at  Kelvingrove  by  (Corporation  Museums 
and  Art  Galleries  Committee. 

Guildford.  W.  Earle-Yeates,  154a  Church 
Rd,  Hove,  architect  for  planned  factory  on 
industrial  estate  for  Transformers  and 
Rectifiers  Ltd. 

Guisboroogh  U.D.C  Tender:  19  bunga- 
lows, Lazenby.  Surveyor. 

Hyde,  Chcs,  B.C.  Tender:  32  houses,  20 
maisonnettes  and  20  flats,  Lilly  St  housing 
estate.  Surveyor. 

Isle  of  Wight  C.C.  plan  £63,000  factory 
at  Binstead  to  accommodate  Columbia 
Products,  1  Dukes  Ave,  W.4. 

Kidderminster.  Wallis  Gilbert  and  Ptnrs, 
5  Cromwell  Rd,  S.  Kensington,  S.W.7, 
architects  for  £350,0(X)  administration  block 
planned  for  Carpet  Trades  Ltd.,  Mill  St. 

Langley,  Bocks.  Warehouse  extensions  at 
considerable  cost  planned  by  Pasolds  Ltd., 
Langley. 

Leeds  T.C  (a)  Scheme  875,  86  bungalows 
and  ten  houses,  Cardigan  La,  Moorside, 
Belle  Isle  and  Gipton;  and  (b)  Scheme  870, 
32  garages,  Qusiny  Hill  flats.  Architect. 

Leics  C.C.  Extensions  planned  to  Blaby 
Junior,  Ibstock  Secondary  and  Burbage 
Hastings  High  schools.  Total  cost  £188,823. 

London.  N.  Raymond  Spratley  and  Ptnrs, 
9  Hertford  St,  W.l,  architects  for  £35,000 
Capitol  Hse,  and  office  block  at  Green  Lanes, 
Winchmore  Hill,  for  Rodwell  Group. — 
N.W.  Royal  College  of  Physicians,  Pall 
Mall  East,  S.W.I,  plan  building  at  Someries 
Hse  site,  St.  Pancras.~-S.E.  E.  R.  Collister 
and  Assoc.,  70  Victoria  St.  S.W.I,  architects 
for  Gardiner  and  Gulland's  warehouse 
planned  at  Staplehurst  Rd,  S.E.I  3.— Tunnel 
Glucose  Refineries  plan  amenities  building 
and  additional  storey  over  Tunnel  Ave 
laboratory. — J.  Stone  and  Co.,  Anchor  and 
Hope  La,  plan  multi-storey  office  block. — 
S.W.  Ministry  of  Works  plan  acquisition 
of  block,  Bridge  St /Parliament  St/New 
Scotland  Yd/Embankment,  for  Government 
offices. — Richardson  and  Davics,  57  Queen 
Anne  St,  W.l,  quantity  surveyors  for  shops 
and  flats  at  Lower  Sfoane  St  and  Pimlico 
Rd  for  Cadocan  Estates. — A.  Vernon  and 
Ptnrs.  5  Buckingham  PI,  S.W.I,  architects 
for  Redifon*s  proposed  extensions. — L.C.C. 
Welfare  Committee  have  approved  scheme 
for  old  people's  home  at  j67  Fulham  Rd 
at  £164, 760. — Education  Committee  approves 
development  of  Mount  Clare  and  Devon- 
shire Hse  sites,  Wandsworth,  for  use  of 
Garnett  Training  College  for  Technical 
Teachers,  cost  £461,000.— W.  City  Centre 
Properties,  32  Victoria  St.  S.W.I,  plan  re- 
de velooment  of  45  Park  La.— Cecil  Bums 
and  Guthrie,  11  Calverley  Park,  Tunbridge 
Wells,  architects  for  six-storey  nurses'  hostel, 
Wimpole    St,    W.l  — R.    H.    McEwan,    10 


Carteret  St,  S.W.I,  quantity  surveyor  for 
£120,000  warehouse  rebuilding  at  Heathfield 
Terr,  W.4,  for  Army  and  Navy  Stores  Ltd. 

Luton.  Swannell  Stove  Enamelling  Co. 
plan  new  building  for  metal  work  at  330 
Selboume  Rd. 

Manchester.  Tender:  Erection  of  holiday 
camp  and  motel  on  south  west  coast:  300 
chalets  with  baths,  three  dining  halls,  recep- 
tion centre,  two  ballrooms,  two  snack  bars, 
four  licensed  bars,  theatre,  cinema,  service 
station,  etc.  Burkland  Mayfair  Bldgs,  19 
Downing  St,  Manchester  1. — T.C.  Tender: 
Contract  352,  42  dwellings,  Butler  St,  and 
354,  229  dwellings,  Collyhurst  St.  Director 
of  Housing,  Town  Hall. — Heaton  Mills 
Printing  Co.  plan  extensions  to  Heaton 
Mills,  Higher  Blackley. 

Newcastle  T.C.  Tender:  181  houses,  16 
flats  and  garages,  Newbiggin  Hall  estate. 
Groups  14,  17,  18  and  19.  Architect.— 
E.C.  plan  £6,000  improvement  of  Whickham 
View  School  electric  lighting. 

Noitlurilerton.  Tender:  Friarage  Hospital 
nurses*  home  extensions,  for  Newcastle  Hos- 
pital Board.  Architects:  Mortimer  Ptnrs, 
Ainderby  Hall. 

NortoB-Radstock  U.D.C  Tender:  40 
dwellings,  Springfield,  Radstock,  comprising 
flats  and  maisonnettes.  Redwood,  Miles  and 
Wills,  architects,  18  Gt.  George  St,  Bristol. 

Oldiniry  B.C  Tender:  (a)  32  dwellings; 
(b)  30  dwellings;  and  (c)  SS  dwellings  on 
Lion  Farm  estate.  Engineer. 

Rcdditch.  Wm.  Tyers  and  Co.  plan  fac^ 
tory  at  Beoley  Rd.— Reynolds  T.I.  Alu- 
minium plan  extensions  to  tube  mills, 
Studley  Rd.— Super  Oil  Seals  and  Gaskets 

Slan  extension  to  factory  at  Studley  Rd.— 
load   Rollers   Ltd.   plan  new   plant   depot 
and  offices,  Studley  Rd. 

Rochester  T.C  Tender:  Warren  Wood 
redevelopment.  Stage  5;  38  three-bedroom 
houses  and  garages.  Earl  estate,  Part  IC; 
63  three-bedroom  houses  and  garages.  Sur- 
veyor. 

Rotherfaam.  Steel,  Peach  and  Tozer, 
Rotherham,  plan  amenity  centre  and  offices. 
The  Ickles,  Sheffield  Rd :  also  a  maintenance 
workshop  at  Templeborough  Wks. 

Shafteslmry  B.C.  Tender:  Four  houses 
and  five  bungalows,  St.  James  St.  Clerk, 
28  Bell  St. 

Sheffield.  Stanley  Works  (Great  Britain), 
Rutland  Rd,  Sheffield  3,  plan  industrial 
developnient  on  land  at  Woodside  La  and 
Birley  St. 

SmethwiclK.  W.  E.  Shotton  and  Co.  plan 
factory  extensions,  Rabone  La. — Dartmouth 
Auto  Castings  Ltd.  plan  production  and 
cupola  buildins,  Dartmouth  Rd.— Guest, 
Keen  and  Nettlefolds  plan  new  implement 
shop,  Thimblemill  Rd. 

Spcnnyiiioor  U.D.C.  13  houses.  Byers 
Green;  and  16,  Tudhoe  Moor  planned. 
Gray  and  Ptnrs,  Camden  St,  North  Shields, 
architects. 

Staines.  Fetters  Ltd.  plan  new  research 
centre. 

Staniey  U.D.C.  Tender:  22  two-bedroom 
houses,  Church  La  estate,  Outwood.  En- 
dneer  and  Surveyor :  J.  Hustwit,  Coach  Rd, 
Outwood. 

Stockton-on-Tees.  Ashmore,  Benson  Pease 
and  Co.  plan  engineering  works  extensions, 
Bowesfleld  La.— Newcastle  Hospital  Board, 
Benfleld  Rd,  Newcastle,  plan  new  X-ray 
department  at  Stockton  and  Thomaby  Hos- 
pital. Board*s  own  architect. 

Thomaby-on-Tees  T.C.  19  Lanehouse  Rd 
bungalows  planned.  Engineer. 

Tottenham  B.C.  Tender:  14  dwellings  in 
one  block.  Braemar  Rd/Kent  Rd.  Engineer. 

Ware.  Wood  Bros.  (Brimsdown).  London 
Rd.  Ware,  plan  six  factories  at  Marsh  La. 

West  Bromwich.  Johnson  Iron  and  Steel 
Co..  Church  La,  plan  rolling  mill,  ancillary 
mill,  offices,  etc.,  at  Church  La. 

Whitley  Bay.  F.  G.  Frizzell,  80  Portland 
PI,  W.l.  architect  for  United  Automobile 
Services'  garage  extensions. 

Wid«ies  B.C.  Tender :  Wake  Deacon  Gram- 
mar Srhool  for  Girls.  Architect,  Brendan 
Hse,  Widnes  Rd. 

Worcs  C.C.  Tender:  Bromsgrove  Rubery 
infants'  school  and  clinic.  Architect. 
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MEETINGS  TO  NOTE 


THURSDAY,  20  OCT. 

I.E.E.  (N.  Midlands).  **The  Supply  Authorities* 
Problems,"  H.  Anderson;  "The  Consulunts* 
Problems/'  C.  H.  Nicholson:  and  "The  Users* 
Problems,*'  A.  Minty.  Lecture  Theatre.  Y.E.B. 
OiSices.  Ferensway.  Hull.  6.30  p.m. 

I.E.E.  (N.E.  Graduate  and  StudenU).  "Elec- 
trical Phenomena  at  Very  Low  Tcmi)cratures," 
R.  E.  Hayes.  Grey  Hall,  Klns's  College.  New- 
(;astle.  6.3U  p.m. 

Chelmsford  Engineekino  Society.  "Introduc- 
tion to  the  Age  of  Nuclear  Power,'*  W.  G. 
Busbridge.  Social  Hail.  Crompton  Parkinson.  7.30 
pjn. 

Institution  op  Production  Engineers  (Scot- 
land). "Process  Piann.ng  and  Machine  Tool 
Control  Systems,"  A.  Tack  and  J.  Brett.  Institu- 
tion of  Engineers  and  Shipbuilders,  39  Elmbank 
Cres,   Glasgow.   7.30  p.m. 

iNSTiTunoN  OP  Production  Engineers 
(Southern).  "Equipment  Peripheral  to  Digital 
Computers.*'  E.  J.  Petherick.  Polygon  Hotel. 
Southampton.    7.15   p.m. 

I.E.E.  (Cambridge  Electronics  and  Measure- 
ment Group).  "Frequency  Variations  of  Quartz 
Oscillators  and  the  Earth's  Rotation  in  Terms  of 
the  N.P.L.  Caesium  Sundard.*'  L.  Essen,  J.  V.  L. 
Parry  and  J.  McA.  Steele.  Cavendish  Laboratory. 
8  p.m. 

Society  op  Instrument  Technology  (E.  Mid- 
lands). "Instrumentation  at  the  British  Railways 
Research  Department,  Derby."  J.  H.  Littlewood 
and  A.  Kettlety.  University.  Leicester.  7.15  p.m. 

Society  op  Instrument  Technology  (Grange- 
mouth). "Analytical  Instrumenu  for  Process 
Control,"  Dr  D.  G.  Stevenson.  Leapark  Hotel. 
7  p.m. 

Diesel  Engine  Users'  Association.  A.G.M. 
and  "Latent  Heat  Cooling  and  Waste  Heat 
Recovery."  C.  Brett-Littlechild.  Institute  of 
Marine  Engineers,  76  Mark  La,  E.C.3.  2.30  p.m. 

S.  Wales  Institute  op  Engineers.  A.G.M.  and 
presidential  address.  C.  C.  Bleach.  Park  PI. 
Cardiff.  6  p.m. 

FRIDAY,  21  OCT. 

I.E.E.  (Southern).  "The  Application  of  Irradia- 
tion in  Industry."  M.  C.  Cp><vley-Milling.  S.E.B. 
Showrooms,  Newport.  I.W.  6..M)  p.m. 

I.E.E.  (W.  Wales).  Annual  dinner/dance.  Lang- 
land   Bay  Hotel.  Swansea.  7.30  p.m. 

Birmingham  Electric  Club.  Annual  dinner. 
Grand  Hotel. 

Junior  Institution  op  Engineers.  "Boiler 
Management  in  Small  PUnts."  L.  Clegg.  14 
Rochester  Row,   S.W.I.  7  p.m. 

A.S.E.E.  (Aldershot  and  Districts).  Dinner/ 
dance.  Victoria  Hotel. 

A.S.E.E.  (Liverpool  and  District).  "Nuclear 
Power  and  Propulsion."  R.  V.  Moore.  Lecture 
Theatre,  Chadwick  Physics  Laboratory.  Liverpool 
University.  7.30  p.m. 

A.S.E.E.  (Stoke  and  Crewe).  "Silicones  and 
Their  Applications  in  the  Electrical  Industry," 
J.  H.  Davis.  Grand  Hotel,  Hanley.  7.30  p.m. 

MONDAY,  24  OCT. 

I.E.E.  (E.  Anglian).  "Electrical  Installation 
Practice."  E.  J.  Sutton.  Electric  Hse,  Ipswich. 
6.30  p.m. 

I.E.E.  (N.  Eastern).  "Safety  in  the  Utilisation  of 
Electricity,"  S.  J.  Emerson.  Neville  Hall,  West- 
gate  Rd.  Newcastle.  6.15  p.m. 

I.E.E.  (N.  Western).  Discussion.  "Selection  of 
Students  for  Appropriate  Courses."  Bolton  Tech- 
nical  College.    0.15    p.m. 

I.E.E.  (S.  Midlands  Electronics  and  Measure- 
ment Group).  "Automatic  Control  of  Machines 
for  Assembling  Bicycle  Parts,"  A.  V.  Heming- 
way and  R.  L.  Dressier.  James  Watt  Memorial 
Institute.  Birmingham.  6  p.m. 

I.E.E.  (W.  Utilisation  Group).  Cha-rman's 
address.  "Developments  in  Electrical  Plant  for 
Industry,"  J.  M.  Ferguson.  S.  Wales  Institute  of 
Engineers,   Park   PI,  Cardiff.  6  p.m. 

I.E.E.  (Sheffield).  Chairman's  address.  "Elec- 
trical Contracting  in  Commerce  and  Industry," 
E.  J.  Lillckcr.  Angel  Hotel.   Brigg.  7  p.m. 

I.E.E.  (N.W.  Graduates  and  Students).  "A.C. 
and  D.C.  Variable  Speed  Drives.  E.  Hall.  Elec- 
trical Engineering  Department,  Manchester  Uni- 
versity. 7  p.m. 

I.E.E.  (London  Graduates  and  Students). 
Chairman's  address.  "Southern  Region,  Kent 
Coast  Eleclrificaiion  Scheme — Power  Supply 
Apparatus."    Savoy    PI,    W.C.2.    6.30   p.m. 

TUESDAY,  25  OCT. 

I.E.E.  (Measurement  and  Control  Section). 
"Rapid  Methods  for  Asccrtainng  Whether  the 
Activity  of  a  Weak  Radioactive  .Sample  Exceeds 
a  Predetemrned  Level."  E.  H.  Cooke- Yarborou|ih 
and  R.  C.  M.  Barnes.  Savoy  PI.  W.C.2.  5.30  p.m. 


I.E.E.  (N.  Eastern).  "Safety  In  the  UUlisaUon 
of  Electricity,"  S.  J.  Emerson.  Carlisle  Technical 
College.  7  p.m. 

I.E.E.  (N.W.  Supply  Group).  "Field  Suppres- 
sion of  Turbo-alternators,"  J.  R.  RU,  A.  Himt, 
W.  J.  Joyce  and  D.  H.  Tompsett.  Engineers'  Club, 
Manchester.  6.15  p.m. 

I.E.E.  (S.  Midlands  Graduates  and  Studenu). 
"Stereophonic  Sound,"  K.  N.  Hawke.  Altrcd 
Herbert  Hall,  Coventry.   7  p.m. 

I.E.E.  (N.  Staffs  Graduates  and  Studenu). 
Senior  chairman's  address,  G.  H.  Gillam.  Swan 
Hotel,  Suflord.   7.15  p.m. 

Society  of  Instrument  Technology.  "A  New 
Method  of  Strip  Speed  Measurement  Using 
Random  Waveform  Correlation,"  M.  A.  Butter- 
Held,  G.  F.  Bryant  and  J.  Dowsing.  Manson  Hse, 
26  Portland  PI,  W.l.  7  p.m. 

A.S.E.E.  (Portsmouth  and  District).  "Safety 
in  the  Utilisation  of  Electricity,"  S.  J.  Emerson. 
H.M.S.  Coliingwood,   Fareham.  7.30  p.m. 

WEDNESDAY,  26  OCT. 

I.E.E.  (Electronics  and  Communications  Sec- 
tion). Chairman's  address,  "Channell'ng — A 
Sketch,"  T.  B.  D.  Terroni.  Savoy  PI.  W.C.2. 
5.30  p.m. 

I.E.E.  (N.  Western).  "Electricity  in  the  Manu- 
facture of  Hydrogen  Peroxide,"  B.  E.  A.  Vigers 
and  R.  O.  Fletcher.  Lostock  Alkali  Social  Club. 
Lostock  Gralam.  nr.  Knutsford.  6.30  p.m. 

I.E.E.  (S.  Midlands).  Discussion.  "The  Non- 
destructive Testing  of  Materials."  College  of 
Advanced  Technology,   Birmingham.   6  p.m. 

I.E.E.  (Rugby).  "Water-turbine-driven  Induction 
Generators,"  C.  L.  C.  Allen.  Rugby  College  of 
Technology  and  Arts.  6.30  p.m. 

British  Institution  op  Radio  Engineers. 
Symposium  on  New  Components  until  27  Oct. 
School  of  Pharmacy,  Brunswick  Sq,  W.C.I. 

British  Institution  op  Radio  Engineers. 
(W.  Midlands).  "Industrial  Applications  of  Auto- 
mat'c  Control  Using  Electronic  Techniques," 
R.  J.  F.  Howard.  Department  of  Electr'cal  Eng'n- 
eerinf.  University  of  Birmingham,  Edgbaston, 
Birmingham.  6.15  p.m. 

British  Institution  of  Radio  Engineers 
(S.  Western).  "Rad'o  Aids  for  Automatic  Land- 
ing Developed  by  the  Blind  Landing  Experimental 
Unit,"  J.  S.  Shayler.  School  of  Management 
Studies,  Un'ty  St,  Bristol.  7  p.m. 

I.E.S.  (Leicester).  "Light  Sources  and  Their 
Applications,"  H.  R.  Ruff.  A.E.I.  Lamp  and 
Lighting  Co.,  Melton  Rd.  6.15  p.m. 

Society  op  Instrument  Technology  (S.  Wales). 
"The  Automatic  Control  of  Rolling  Mills." 
W.  N.  Jenkins.  Lecture  Theatre  of  the  Steel  Co. 
of  Wales  Ltd..  Port  Talbot.  5.30  p.m. 


THURSDAY,  27  OCT. 

T.E.E.  "The  Principles  and  Operation  of  Large 
Radio  Telescopes."  A.  Hewish.  Savoy  PI,  W.C.2. 
5.30  p.m. 

T.E.E.  (S.  Midlands).  "Some  Aspects  of  Engin- 
eer ng  in  Polar  Regions,"  D.  L.  Pratt.  Midland 
Institute,  Birmingham.  6.30  p.m. 

I.E.E.  (Southern  Graduates  and  Students). 
"Gramophone    Pickups    for    Stereo    and    Mono 


Reproducers."  D.  J.  Edwmrds.  Technical  Colka^ 
Brighton.   6.30  p.m. 

I.E.E.  (N.  Scotland).  Sulxentre 
address,  L.  F.  Dorward.  Electrical 
Department.  Queens  College,   Dondee.  7 

^.ociety  of  Instrument  Technologt 
"Analogue  Computers."  W.  E.  WiUisoii. 
Theatre,  Administrative  Building.  Tlie 
Ethyl   Co.   Ltd.,    Oil   Sites    Rd, 
Wirral.  7  p.m. 

A.S.E.E.    (E.    and     W.     Kent). 
Hotel,  Maidstone. 


^ 


A.S.E.E.  (S.  London).  "Industrial 
of  Isotopes,"   T.    B.    Rowly.    Giteyhoinid 
High  St.  Croydon.  8  p.m. 

A.S.E.E.   04,   Ireland).    "Protection 
for  Industrial  Plant,"   Or    W.   L.   Stem 
Hall,  Roaenuiry  St,  Belfast. 

A.S.E.E.   (Oxford  and  EMstricts). 
Suppression  in  Industrial  and  Research 
ments,"    A.   C.   F.    Leadbitter. 
Harwell.  5.45  p.m. 


FRIDAY,  28  OCT. 

I.E.E.    (N.    Scotland).     Sub-centre 
address.  L.  F.  Dorward.  Roben  Gofdon'n  Tfl^ 
nical   College,    Aberdeen.    7.10    p.ni. 

Society  op  Instrument  Technology  (Sooi^tt. 
"Instrumenutlon  of  a  Steel  Strip  Mill,'*  H.'w 
Building    Centre,    Sauchiehnll    St,    Gln^ow.  IM 

p.m. 

Society  of  iNsntimENT  TecHNOtocy  (CfadH» 
ham).  "The  Atomic  Clock."  L.  Essex.  Belfe  Ym 
Hotel.  7.30  p.m. 

A.S.E.E.  ^Coventry  and  District).  'TednfeU 
Education  for  the  Electrical  Engineer."  M.  M. 
Robins.  E.M.E.B.  Sportis  and  Social  CMv 
Merrick  Lodge,  Sandy  Lane.  8  p.m. 

SATURDAY,  29  OCT. 

A.S.E.E.  (Bradford  and  District).  Dinner.  Gl. 
Northern  Hotel,  Bridge  St.  7.30  p.m. 

MONDAY,  31  OCT. 

I.E.E.  (E.  Anglia).  "Modem  Coal-fircd  Power 
Stations."  A.  E.  Hawkins.  Assembly  Hr. 
Norwich.  7.30  p.m. 

I.E.E.  (Mersey  and  N.  Wales).  "The  Applica- 
tion of  Irradiat'on  In  Industry."  M.  C.  Crowley- 
Milling.  Royal  Institution.  Colquitt  St.  Liverpool 
6.30  p.m. 

I.E.E.  (N.E.  Measurement  and  Electronics 
Group).  "New  Amplifying  Techniques."  Prof 
C.  W.  Oatley.  Rutherford  CoUesfi  of  Technokigy, 
Newcastle.  6.15  p.m. 

I.E.E.  (Malvern  Group).  A.G.M.  and  "Appfi- 
cations  of  Microwaves,  Prof  A.  L.  Cafiea. 
Winter  Gdns,  Gt.  Malvern.  7  pjn. 

Institution  op  Mechanical  Engineeebs 
(Applied  Mechanics  and  Lubrication  Groups). 
Discussion:  "Roller  Bearing  Problems— Is  There 
a  Need  for  Fundamenul  Research?"  Birdcage 
Walk,  S.W.I.  6  p.m. 

I.E.S.  (Leeds).  "Ship  Lighting— Perils  aed 
Prospects  for  the  Lighting  Engineer,"  J.  T. 
Grundy  and  G.  H.  Vaughan.  Institute  of  Tech- 
nology, Bradford.  7  p.m. 


NEW  COMPANIES 


Extracted  from  the  Register  issued  by  Jordan 
and  Sons  Ltd.,   116  Chancery  La,   W.CJ. 

Bobrich  (G.B.)  Co.  Ltd.  Domestic,  indus- 
trial and  labour-saving  electrical  appliances, 
etc.  Nom.  cap. :  £1(X).  Dirs. :  to  be  appointed 
by  subs.  Subs.:  C.  W.  Good  and  C.  T.  S. 
Bclk,  66  Queen  St,  E.C.4. 

M.  Boulter  Ltd.,  346a  Humberstone  Rd, 
Leicester.  Electrical  engineers  and  con- 
tmctors,  etc.  Nom.  cap.:  £1,000.  Dirs.: 
Maurice  Boulter  and  Mrs  Elsie  V.  Boulter. 

P.  J.  Bullen  Ltd.  Electrical  engineers,  etc. 
Nom.  cap.:  £100.  Dirs.:  to  be  appointed  by 
.subscribers.  Subs.:  Alexander  S.  M.  Hether- 
ington,  Coteswood,  Mayford,  Woking;  and 
Peter  J.  Bullen,  11  Russell  Rd,  Horsell, 
Woking. 

Castell  Locks  Ltd.,  Kingsbury  Wks, 
Kingsbury  Rd,  N.W.9.  To  acquire  the  good- 
will and  certain  of  the  assets  of  (Jastell 
Locks  Ltd.  (in  liquidation),  to  carry  on 
business  as  manufacturers  of  and  factors 
of  locks,  etc.  Nom.  cap.:  £10,0(X).  Dirs.: 
Oenis  P.  Castell,  Annie  L.  Castell,  Margaret 
E.  Harries  and  David  G.  Roberts. 


Dowty     Teehnical      Developmcots     Ltd. 

Designers,  developers,  manutacturen  and 
contractors  for  and  repairers  of  and 
dealers  in  equipment,  apparatus,  plant  and 
machinery,  etc.  Power  is  also  taken  to  carry 
on  business  as  manufacturers  of  and  dealeis 
in  plastics  and  plastic  materials,  etc.  Nom. 
cap.:  £10,000.  Dirs.:  not  named.  Subs.: 
Michael  J.  Cansdale,  Saddlers  Hall,  Gutter 
La,  E.C.2 ;  and  Anthony  H.  Isaacs. 

G.E.C.-Simon  Carves  Atomic  Eaergy  Ok 
Ltd.  Nom.  cap.:  £50,000.  Dirs.:  to  be 
appointed  by  subs.  Subs.:  Richard  B. 
Catlow,  62  London  Wall,  E.C.2 ;  and  Philip 
M.  Bevan-Thomas,  20  Copthall  Ave,  E.Ci. 

Rob^nd  Valve  Co.  Ltd.,  SS-S6  Lincolns 
Inn  Fields,  W.C.2.  Manufacturers  of  and 
dealers  in  electrical,  ^  radio,  television, 
mechanical  and  engineering  components,  etc. 
Nom.  cao. :  £100.  Dirs.:  Bernard  S.  Gold 
and  Mrs  Ellen  Robinson. 

Universal  Electric  Motor  Co.  (EoicU) 
Ltd.,  2  Constance  Rd,  Enfield.  Nom.  cap- 
£1.000.  Permanent  dirs.:  Rjrhard  C.  Hull, 
Victor  H.  Hull,  Alice  C.  Hull  and  Richard 
C.  Hull. 


The  E.D.C.C.  Installallon  comprises  an  A.C./D.C.  motor 
generator  set  to  provide  D.C.  power,  maximum  rating 
7.5  kW  at  O.C.  voltages  between  90  and  250  volts:  and  a 
O.C./A.C.  motor-alternator  set,  with  a  maximum  rated 
output  at  7.5  kW,  whicti  provides  a  variable  frequency 
between  25  and  60  cycles.  Mains  input  to  each  set  is 
400/440  volts,  3-phase.  50  cycles.  A  Combined  Control 
Panel  is  also  supplied. 

E.D.C.C.  are  manufacturers  of: 
HF  tHeniatap* 
Valti|e 

Rottry  trantfonnert 
Batter)  traetian  malon 
D,C.  gineratort 
lli|netic  Muplingt 
Cantral  (ear,  etc. 


Rottr7  conveMon 


Induction  regulatort 

Single  and  PalyphM* 

alternator* 


elec::t:'f=io-  ^  ■td^^kia.t^ic 
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Essait  synfh4thiqu«t  dot  futiblet         629 

Un  circuit  d'inducfance — capacitance  peut  etre  employ^ 
pour  verifier  le  rendement  do  court  circuit  de  fusibles. 
II  est  un  peu  plus  difTicile  d  ajuster  que  Test  un  alter- 
nateur,  ne  donne  pas  de  courants  asym6triques  et  manque 
de  donner  une  recuperation  complete  de  voltage  une  fois 
que  le  fusible  ait  op6r6.  D'autre  part,  rinstallation. 
{'operation  et  le  maintien  en  sont  beaucoup  moins  coDteux 
que  dans  le  cas  d'un  alternateur.  II  est  pratiquenrient 
requivalent  de  cet  alternateur  lortqu'ii  est  question 
d'effectuer  des  essais  de  fusibles  qui  op^rent  rapidement 
avec  un  courant  cut-off  et  une  liberation  d'enerqie  reduits. 

Le  Cufvre  pour  Materiel  Etecfrique       633 

Les  proprietes  du  cuivre  conrime  conducteur  d'eiectri- 
cite  sont  en  bonne  harmonie  avec  les  developpements 
qu'il  es^  possible  de  prevoir  pour  les  projets  de  la  tech- 
nique etectrique.  Pour  les  tronsformateurs,  I'usage  de 
feuitlards  d'acier  lamine  h  froid  a  reduit  de  beaucoup  la 
quantite  de  cuivre  enrtploy6  pour  un  pourcentage  donne 
de  perte  de  cuivre.  Des  conducteurs  de  cuivre  refroidis 
interteurennent  dans  de  gros  alternateurs  n'ont  reveie  aucun 
ennui  de  corrosion.  Le  cuivre  est  plein  de  promesses  en 
ce  qui  concerne  {'operation  d'une  temperature  tout  prds 
du  zero  absolu. 

ContrSle  pour  Leminoirt  d* Aluminium — ^2ieme  Partie  635 
Les  amplificateurs  magnetiques  sont  trds  couramment 
utilises  pour  le  materiel  de  contr6le  automatique  pour 
un  laminoir  reversible  chaud  pour  le  laminage  de  Itngots 
d'aluminium.  Le  laminoir  est  actionne  par  deux  moteurt 
de  4,000  C.V.  chacun,  courant  direct,  fourni  par  un  groupe 
llgner.  Ce  groupe  est  alimente  par  un  moteur  h  courant 
direct  avec  dispositif  liquide  de  resistance  dont  la  fonc- 
tion  est  de  limiter  la  charge  du  courant.  La  commande 
des  tables  principles  est  assuree  par  des  moteurs  h 
courant  direct,  par  I'entremise  de  convertisseurs  A  arc 
au  mercure,  permettant  aux  moteurs  de  regenerer  et 
d'inverser  le  sens  de  la  marche. 

Mn  Mmmmr  Nmmummr 

Kunsfprufung  von  Sicherungen  ...     629 

Sicherungen  lassen  sich  auf  ihre  Kurzschlussteistung  mit 
Hilfe  eines  induktiv-kapazitiven  Stromkreises  prufen.  Eine 
Anordnung  dieser  Art  ist  zwar  nicht  so  leicht  einzustellen 
wie  ein  Wechselstromgenerator,  gibt  keinen  asymmetri- 
schen  Strom  ab  und  kann  u.U.  dazu  fiiKren,  dass  die  voile 
Spannung  nach  Betatigung  der  Sicherung  nicht  wieder- 
kehrt.  Andererseits  aber  ist  sie  billiger  in  der  AnschafFung 
und  Instandhaltung  als  ein  Wechselstromerzeuger  und  ist 
diesem  praktisch  gleichwertig  sofern  es  sich  um  die  Prufung 
von  Sicherungen  handelt,  die  schnell  ansprechen  und  zwar 
mit  neidriger  Abschaltleistung  unter  Freigabe  nur  geringer 
Energiemengen. 

Kupfer  als  Werkstoff  beim   Bau  elektriseher  Gerate     633 

Als  elektrisch  leitender  WerkstofF  weist  Kupfer  Eigen- 
schaften  auf,  die  den  Bediirfnissen  der  voraussichtlichen 
Entwicklungen  auf  elektrotechnischem  Gebiet  entgegen- 
kommen.  Im  Transformatorenbau  z.B.  fuhrt  die  Verwendung 
kaltgewalzter  Stahlbander  als  WerkstofF  fur  Kerne  dazu, 
dass  viel  weniger  Kupfer  fur  einem  gegebenen  perzen- 
tualen  Gleichstromverlust  zur  Anwndung  gelangt.  Im  Bau 
grosser  Wechselstromgeneratoren  hat  die  Verwendung 
innengekuhlter  Kupferleiter  zu  keinerlei  Korrosionserschein- 
ungen  gefuhrt.  Fur  den  Bau  elektriseher  Gerate,  die  bei 
sehr  tiefen  Temperaturen  in  der  Nahe  des  absoluten  Null- 
punktes  arbeiten  ist  Kupfer  besonders  gut  geeignet. 

Sfeuerung  eines  Aluminium- Walzwerkes,  II 635 

Bei  d^r  Steuerung  eines  zum  Heisswalzen  von  Aluminium- 
barren  eingesetzten  Umkehrwaltzwerks  mit  aufomafisiertem 
Betrieb  werden  weitgehend  magnetische  Verstarker  ver- 
wendet.  Das  Walzwerk  wird  von  zwei  Gleichstrommoforen 
von  je  4000  PS  angetrieben,  die  durch  einen  llgner-Satz 
gaspeist  werden.  Dieser  wird  von  einem  Wechselsfrommotor 
angetrieben,  dessen  Leistungsaufnahme  durch  FliJssigkelts- 
wtderstand  begrenzt  wird.  Der  Antrieb  der  Hauptroll- 
gSnge  erfolgt  durch  Gleichstrommotore,  die  durch  Queck- 
silberdampfgleichrichter  gespeist  werden,  sodass  sie  sich 
zur  Nutzbremsung  und  Umschaltung  eignen. 
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INDUSTRY  FORUM 

By  the  end  of  this  year,  the  Electrical  Fair  Trading  Council  will  be  dead,  another 
casualty  of  the  Restrictive  Trade  Practices  Act.  In  its  24-year  existence  it  has  not 
only  operated  effectively  as  the  guardian  of  orderly  trading  within  the  electrical 
industry,  it  has  also  provided  common  ground  on  which  differing  sections  of  the 
industry  could  meet.  Within  the  next  few  weeks  the  question  will  be  decided 
whether  a  new  body  should  succeed  EFTC  as  a  forum  for  the  industry.  At  present, 
manufacturers  are  on  the  whole  against  this  idea;  wholesalers  and  contractors  for 
it.  Urgency  about  a  decision  comes  because  the  EFTC  is  unique  as  a  whole- 
industry  meeting  point.  It  will  be  increasingly  difficult  to  start  a  new  representative 
organisation  as  memories  of  EFTC  fade  into  the  past.  With  all  the  uncertainties 
of  trading  that  have  been  demonstrated  over  recent  years,  it  seems  to  us  wise  to 
keep  at  hand  some  machinery  for  joint  consultation  and  exchange  of  views  between 
the  different  parts  of  the  electrical  industry.  Sectional  interests  differ  and  must 
quite  frequently  clash,  but  there  is  superimposed  a  specifically  "electrical"  view- 
point which  may  need  presenting  to  Government,  to  associations  representing 
other  trades  and  to  various  official  bodies.  Those  who  deprecate  the  idea  of 
the  new  electrical  forum  point  out  truly  enough  that  there  will  be  little  immediate 
business  for  it,  and  show  some  fear  that  it  may  come  to  make  work  for  itself  in 
the  absence  of  finding  some  current  task^at  hand.  But  it  is  to  the  unknown  future 
that  the  idea  of  the  forum  looks,  not  to  the  immediate  present  with  interlinking 
forces  in  the  industry  still  at  work.  Individual  trade  associations  who  will  be  taking 
a  decision  on  the  forum  idea  in  the  next  few  weeks  should  at  least  agree  to  forming 
a  committee  to  look  more  closely  into  the  idea,  rather  than  shy  away  because  of 
its  apparent  difficulties  and  lack  of  immediate  advantage. 

ELECTRICAL  EXPORTS  AID 

If  export  orders  for  heavy  electrical  plant  are  to  be  won,  not  only  must  the  design 
be  good  and  the  price  and  delivery  right,  the  credit  terms  offered  to  the  customer 
must  often  be  generous  as  well.  That  last  detail  has  been  a  serious  stumbling 
block  in  the  face  of  continental  competition  backed  by  Government  help  for 
industry,  for  British  financial  institutions  have  stood  firm  against  any  suggestions 
that  they  should  join  in  a  credit  race.  Last  week,  however,  some  relaxation  in  one 
aspect  of  British  practice  was  announced  by  the  President  of  the  Board  of  Trade. 
In  future,  the  Export  Credit  Guarantee  Department,  the  channel  through  which 
the  Government  backs  British  exporters,  will  be  able  to  extend  its  cover  for  longer 
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than  the  five  years  maximum  that  has  previously 
applied.  The  extension  is  hedged  around  with  pro- 
visos, including  the  requirement  that  this  shall  only 
be  done  where  contracts  are  commercially  desirable, 
from  a  prestige  or  replacement  market  aspect,  and 
where  foreign  competitors  can  be  shown  to  have 
Government  backing,  too.  It  will  apply  on  an  excep- 
tional basis,  with  each  case  to  have  separate 
consideration — ^a  dangerous  pos^bility  of  delay 
comes  in  here — ^but  for  all  these  shortcomings  it 
will  be  welcomed  by  electrical  manufacturers  as  an 
opportunity  to  compete  more  nearly  on  equal  terms 
with  continental  manufacturers.  They  will  welcome 
as  well  another  change,  whereby  the  ECGD  arrange- 
ments can  apply  for  the  first  five  years  of  long-term 
credit  in  cases  where  exporters  feel  justified  in  carry- 
ing the  risk  for  the  extension  period.  ECGD  rules 
have  previously  been  too  rigid  to  fit  in  with  such  an 
arrangement.  In  both  cases,  however,  exporters  are 
still  left  to  find  the  finance.  The  extension  of 
guarantees  helps  them  do  that;  it  does  not  ensure  that 
they  will  succeed  in  the  British  market. 

SYNTHETIC  TESTING  POSSIBILITIES 

Full-power,  short-circuit  testing  is  a  procedure  so 
expensive  in  equipment  that  some  cheaper  way  of 
obtaining  the  information  it  can  give  has  long  been 
sought.  The  principles  that  a  substitute  synthetic 
test  have  to  satisfy  are  clearly  enough  defined.  Fault 
current  should  be  present  at  the  magnitude  which 
will  be  met  by  the  gear  under  test  when  in  use,  and 
it  has  to  be  succeeded  by  a  recovery  voltage  appro- 
priate in  magnitude  and  frequency  characteristics. 
Although  much  progress  has  been  made  along  these 
lines  in  the  testing  of  circuit-breakers,  there  has  been 
less  attention  to  the  synthetic  testing  of  fuses.  ERA 
work  based  on  a  Russian  suggestion  is  described  in 
our  pages  this  week,  and  it  has  produced  results 
which  show  that,  at  least  for  development  work,  syn- 
thetic testing  using  capacitors  in  an  oscillatory 
circuit  may  have  applications  as  an  alternative  to  a 
short-circuit  test  alternator.  However,  for  fuse  work 
the  synthetic  testing  in  an  oscillatory  circuit  cannot 
replace  the  full-power  test  in  final  proving.  The 
mechanism  of  fuse  operation,  and  especially 
sensitiveness  to  current  asymmetry,  does  not  fit  in 
well  with  the  possibilities  of  the  synthetic  test. 

TALKING  ABOUT  I.E.E. 

lEE  members  departed  from  their  usual  disinterest 
in  the  government  of  the  Institution  last  year  to 
produce  a  turbulent  series  of  debates  on  alterations 
to  the  by-laws.  Out  of  those  events  has  come  an 
honest  attempt  by  the  lEE  Council  to  find  what 
went  wrong  and  how  it  could  be  set  aright  for  the 
future.  Last  week,  members  received  the  report  of 
the  ad  hoc  committee  which  was  charged  by  the 
Council  with  the  task  of  looking  into  the  contra- 
dictory mass  of  complaints  and  suggestions  put 
forward    during    the    by-laws    debates.    The    lEE 


membership  owes  a  considerable  debt  of  gratitude 
to  this  hard-working  committee — ^it  worked  through 
no  less  than  14  whole-day  meetings — for  the  out- 
spokenness of  its  report.  Independent  engineos 
most  closely  in  touch  with  the  affairs  of  the  Institu- 
tion can  endorse  the  overall  judgment  that  there  is 
nothing  basically  wrong  with  the  working  of  the  lEE 
but  that  something  has  happened  over  the  years  to 
sour  relationships  between  Council  and  the  general 
body  ot  members.  "Communications"  is  the  fashicm- 
able  word  for  the  phase  o[  business  that  was 
unsatisfactory.  The  report  now  before  the  lEE 
membership  deserves  to  be  thought  about  carefully 
if  members  want  to  build  up  the  liveliness  of  the 
Institution.  Now  that  expression  of  individual  views 
(which  was  always  welcome,  but  sometimes  difficult 
to  effect)  is  to  be  made  easier,  members  need  to 
recognise  that  they  are  being  given  respcmsibility 
as  well  as  opportunity.  Probably  the  greatest  satis- 
faction the  ad  hoc  committee  would  receive  would 
be  occasioned  by  a  more  active  and  vociferous  mem- 
bership developing.  The  Institution  is  a  power  in  the 
land  today.  Increased  active  interest  by  members  can 
increase  that  power  and  its  effectiveness. 

ULTIMATE  IN  METER  READING 

Qose  attention  currenfly  being  given  to  reduction  of 
meter  reading  costs  inevitably  raises  the  question: 
How  far  away  is  the  ultimate  of  fully  centralised 
reading?  Even  if  it  is  accepted  that  the  integrating 
meter  will  have  to  remain  part  of  the  equipment  at 
the  consumer's  premises,  there  seems  no  absolute 
technological  bar  to  recording  its  indication  at  a 
central  accounts  office.  The  bar,  of  course,  is 
economic.  This  question  has  been  discussed  recentiy 
in  Edison  Electric  Institute  Bulletin,  association 
journal  ot  the  US  private  enterprise  supply  com- 
panies. Some  40  patents  for  providing  central  meter 
reading  have  been  filed  in  the  US  but  none  (rf  these 
is  the  complete  answer.  The  technique  most  likdy 
to  achieve  success,  it  is  suggested,  is  a  telephcHie 
line  method  with  special  equipment  that  can 
effectively  interrogate  the  consumer's  meter  and 
obtain  either  an  absolute  reading  of  its  registraticm 
or  a  figure  showing  consumption  since  the  last  check. 
The  US  estimate  is  that  such  a  technique  is  approach- 
ing the  area  <rf  economic  acceptabUity  at  present, 
at  least  as  a  long-term  hedge  against  rising  costs 
of  meter  reading  by  peripatetic  employees;  and  with 
some  90%  of  domestic  electricity  consumers  in  the 
US  connected  to  the  telephone  system,  the  special- 
purpose  wire-running  is  likely  to  be  small.  In  this 
country,  a  much  smaller  proportion  erf  domestic 
premises  are  on  the  telephone,  so  on  that  count 
alone  centralised  reading  must  be  further  away.  Yet 
it  is  a  technique  that  should  begin  to  receive  attention, 
for  it  accords  well  with  the  tide  of  mechanisation 
coming  into  consumer  billing,  and 
offers  the  opportunity  of  obtain- 
ing more  accurate  information  on 
consumers'  load  characteristics. 


This  week's  quick  summary  of  electrical  news  faces  advertisement  page  8 
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Synthetic  tests  on  fttse  tinks 


SaSSt   POSSIBILITIES  OF  USING  AN  OSCILLATION  CIRCUIT 

•••••• 

•••••• 

•••••• 

^JS  by  H.  W.  Baxter,*  b.Sc,  m.i.e.e. 


SYNTHETIC  testing,  by  means  of  which  the  breaking 
capacity  of  a  circuit-breaking  device  can  be  predicted 
from  tests  using  a  source  of  lower  power  than  would 
otherwise  be  required,  has  been  a  subject  of  investigation 
for  some  years  for  the  testing  of  certain  types  of  circuit- 
breaker.  It  was  suggested  because  the  large  amounts  of 
power  that  would  otherwise  be  required  were  tending  to 
become  prohibitive,  but  it  is  not  yet  generally  adopted 
because  full  agreement  has  not  been  reached  on  the 
method.  It  ofEers  financial  advantages,  since  the  equipment 
can  be  less  costly  than  an  alternator. 

Synthetic  testing  has  not  hitherto  beeo  much  used  for 
the  proving  of  fuses  because  power  adequate  for  this  has 
usually  been  available,  but  a  circuit  has  been  described 
by  Kaplan  and  Nashatyrt  which  is  claimed  Co  be  suitable 
for  the  testing  of  h.v.  fuses  and  Co  have  certain  economic 
advantages.  Preliminary  comparative  tests  have  been 
made  using  this  circuit  and  the  results  are  compared  with 
those  obtained  using  the  10,000  kVA  alternator  installed 
at  the  Electrical  Research  Association's  laboratory. 

Kalian  and  Nashatyr  Circuit 

If  the  pre-arcing  time  of  a  fuse  is  short  In  comparison 
with  the  time  of  a  half  cycle,  the  conditions  obtaining 
in  a  power-frequency  circuit  can  be  simulated  in  an 
oscillation  circuit  of  higher  frequency. 

The  rate  of  rise  of  a  sinusoidal  current  is  Imu  >"  cos  ut, 
which  at  time  t=0  is  In>u  <".  If  the  oscillation  circuit  rate 
of  rise  of  current  is  Ii  mu  '"i  and  that  in  the  power  fre- 
quency circuit  is  Iini«  ""i  then,  for  the  two  rates  of  rise 
of  current  to  be  substantially  the  same,  Ii  oua  i"i=l2  mu  i":. 
The  prospective  current  can  thus  be  reduced  as  the 
frequency  of  the  oscillation  circuit  is  increased;  but  the 
frequency  cannot  be  increased  significantly  unless  the 
fuse  melts  rapidly,  so  that  the  current  during  the  pre- 
arcing  period  is  substantially  the  same  as  it  would  be 
in  a  50  c/s  circuit. 

The  circuit  which,  it  is  claimed,  is  suitable  for  testing 
a  device  with  a  large  voltage  drop,  such  as  a  fuse,  is 
shown  in  Fig.  I.  Two  circuits  are  described  which  are 
said  to  be  of  equivalent  "economic  efficiency."  The  one 
in  Fig.  1(a),  with  current  division,  is  recommended  when 
the  capacitor  is  charged  to  the  voltage  rating  (peak)  of 
the  fuse.  The  circuit  in  Fig.  1(b),  with  voltage  division, 
requires  fewer  capacitors  but  charged  to  a  higher  voltage 
than  the  voltage  rating  of  the  fuse.  The  latter  circuit  is 
the  one  that  was  used  for  the  comparative  tests  described 
in  this  article. 

■  This  article  is  based  on  ERA  report  G/T321 :  "Comparative 
Tests  of  H.V.  Fuse  Links  In  an  Oscillation  Circuit  and  with 
an  Alternator."  Mr  Banter  is  with  the  Electrical  Research 
Association. 

t  V.  V.  Kaplan  and  V.  M.  Nashatyr :  'Testing  of  Current- 
Limiting  H.V.  Fuses  in  an  Oscillation  Circuit,"  Elekt richest vo, 
No.  5.  1956,  pp.  38-42. 

D* 


Fit.  ''    Oscif ration  circuits  for  fuse  teslfnj 


fig.  2.     Diagram  i/iustrotini  opproxirnate  nguivofence  of  pre-orcin; 

currents  in  circuits  of  diJT'rtnt  frequencies  and  pnispenire  currents 

when  tht  pn-arcing  time  t(  is  fhort 

The  circuit  consists  of  two  inductors  L|  and  Lj  in  series, 
with  the  fuse  to  be  tested  connected  across  L:.  When  the 
circuit  is  connected  to  the  charged  capacitor  C  the  fre- 
quency of  oscillation  is  determined  by  the  values  of  C 
and  Li  since  Li  is  short-circuited  by  the  fuse.  When  the 
fuse  element  has  disrupted,  Li  and  Li  are  in  series  and 
the  frequency  of  the  circuit  is  then  lower  and  can  be 
made  equal  to  the  normal  power  frequency  of  50  c/s.  The 
power-frequency  current  that  would  be  applied  to  the 
fuse  in  a  conventional  test  is  represented  by  it  in  Fig.  2. 
The  higher-frequency  current  is  represented  by  ii  and  in 
this  instance  it  is  shown  as  of  twice  the  frequency  and 
half  the  amplitude  of  i:,  so  that  the  initial  rate  of  rise  of 
current  after  a  current  zero  is  identical  in  each  case:  ii 
represents  an  oscillogram  of  a  fuse  with  significant  cut- 
off and  if  the  pre-arcing  time  li  is  sufficiently  short  the 
two  currents  ii  and  ij  may  be  considered  as  practically 
equivalent.  When  the  element  has  disrupted,  the  voltage 
applied  to  it  is  that  appearing  across  L:.  If  the  components 
are  suitably  chosen  this  can  be  of  normal  power  fre- 
quency (50  c/s)  and  of  magnitude  equal  to  the  voltajie 
rating  of  the  fuse. 

Test  Results 

Comparative  tests  were  made  using  commercial  66  kV 
potential  transformer  fuse  links  of  J  A  nominal  rating. 
Three  were  tested  in  the  alternator  circuit  shown  in 
Fig.  3(a>  and  three  were  tested  in  the  oscillation  circuit 
of  Fig.  3(b), 

The  alternator  circuit  was  adjusted  to  give  a  prospec- 
tive symmetrical  current  of  1,000  A  r.m.s,  at  a  power 
factor  of  approximately  01.  This  gave  an  initial  rate  of 
rise  of  current  of  443,000  A/sec. 

The  initial  frequency  of  the  oscillation  circuit  was 
approximately  85  c/s  and  the  iiutial  rate  of  rise  of  current 
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with  the  capacitor  charged  to  14*6  kV  was  14-6/32x10^ 
or  450,000  A/sec.  The  prospective  current  in  the  capacitor 
circuit  was  approximately  600  A  r.m.s.  and  the  energy 
stored  in  the  capacitors  was  about  12,000  joules.  This 
corresponds  to  a  charge  of  1*66  coulombs. 

The  final  frequency,  with  Li  and  La  in  series,  was 
approximately  50  c/s  and  the  peak  voltage  across  La  if 
negligible  energy  were  taken  from  the  capacitor  would  be 
64x14-6/(32+64)  or  9-7  kV  (6-8  kV  r.m.s.).  The  oscilla- 
tion circuit  thus  simulates  the  alternator  circuit  provided 
that  the  pre-arcing  time  is  short  and  that  a  negUgible 
amount  of  energy  is  taken  from  the  capacitor  during  the 
operation  of  the  fuse. 

Representative  oscillograms  of  fuse  links  that  operated 
satisfactorily  are  shown  in  Fig.  4.  There  were  small 
variations  in  repeat  tests,  but  the  oscillograms  did  not 
depart  seriously  from  those  shown.  It  will  be  seen  that 
comparable  results  were  obtained  in  the  two  circuits. 
The  arc  energy  tended  to  be  slightly  lower  in  the  oscilla- 
tion circuit  and  the  recovery  voltage  was  also  lower 
(about  15%  to- 20%  lower),  owing  to  the  energy  taken 
from  the  capacitor,  which  was  about  2  kW  sec.  On  the 
other  hand,  the  voltage  across  the  fuse  at  current  extinc- 
tion, appeared  to  be  higher  in  the  oscillation  circuit,  an 
average  of  about  3-5  kV  as  compared  with  1-3  kV  in 
the  alternator  circuit.  The  pre-arcing  time  under  these 
conditions  was  less  than  0-5  msec  and  the  cut-off  current 
was  about  100  A.  The  arcing  time  was  about  ten  times 
the  pre-arcing  time. 

Comparative  tests  were  also  made  using  fuses  that  failed 
in  the  alternator  circuit  to  see  if  they  would  also  fail 
in  the  oscillation  circuit.  The  cartridges  were  of  the  same 
physical  dimensions  as  those  used  in  the  earlier  tests,  but 
the  length  of  the  element  was  reduced. 

The  oscillogram  of  the  fuse  link  tested  in  the  alternator 
circuit*  is  shown  in  Fig.  5  (a).  There  was  insignificant 
current-limiting  effect,  practically  the  full  value  of  the 
prospective  current  being  reached  and  the  circuit  was 
cleared  by  the  back-up  circuit-breaker.  The  fuse  link 
shattered. 

Four  fuse  links  were  then  tested  in  the  oscillation 
circuit.t  Two  arced  for  one  half  cycle  and  liberated  about 
5  kW  sec  of  arc  energy.  In  the  remaining  two  tests  arcing 
lasted  for  two  half  cycles  and  the  arc  energy  reached 
approximately  12  kW  sec.  Arcing  could  not  persist 
because  the  capacitor  was  practically  discharged.  There 
was  no  violent  shattering,  as  in  the  tests  with  the  alter- 
nator, but  the  cartridge  of  one  of  the  fuse  links  cracked. 
Typical  oscillograms  are  shown  in  Figs.  5  (b)  and  (c). 

Reduced  Prospective  Current  Test 

BS  88: 1952  (Electric  fuses  for  voltages  up  to  660  V) 
and  BS  2692: 1956  (fuses  for  a.c.  circuits  above  660  V) 
specify  a  test  under  conditions  of  maximum  inductive 
energy,  the  prospective  current  for  which  may  have  to  be 
below  the  maximum  breaking  capacity.  The  conditions  for 
this  test  are  such  that  the  pre-arcing  time  is  almost  a 
quarter  cycle,  and  there  may  be  virtually  no  cut-off.  Such 
a  test  cannot,  therefore,  be  simulated  in  the  oscillation 
circuit,  because  of  the  serious  departure  from  linearity  of 
the  rise  of  current. 

A  simple  series  arrangement  of  inductance  and  capaci- 
tance can  be  used  to  obtain  a  50  c/s  current,  but  the  stored 
energy  would  be  small.  For  the  fuse  links  tested,  the 
maximum  inductive  energy  corresponds  to  a  prospective 
current  of  about  30  A.  At  6-6  kV  the  circuit  impedance 

•  Only  Duddell  oscillographs  were  available  for  these  tests, 
t  The  voltage  rating  is  15  kV  (d.c.),  intermittent  operation. 


would  be  about  200  ohms  (L=0'6H)  and  the  capacitance 
to  tune  to  50  c/s  about  15  pF,  The  stored  energy  at 
V  2x6-6  kV  is  roughly  0-75  kW  sec,  the  corresponding 
charge  being  0*15  joules.  The  energy  liberated  in  the  fuse 
link  during  the  first  half  cycle  would  probably  be  about 
one  half  the  initial  energy  in  the  capacitor;  the  recovery 
voltage  would,  therefore,  probably  be  so  small  as  to 
invalidate  the  test. 

Since  the  reduced-prospective-current  test  requires  less 
power  the  advantage  of  the  oscillation  circuit  is  not  then 
so  great. 

Interpretation  of  Results 

Since  the  energy  available  is  small  compared  with  that 
obtainable  from  an  alternator,  failure  of  a  fuse  to  interrupt 
the  oscillation  circuit  may  not  be  accompanied  by 
explosive  violence.  Some  other  criterion  of  failure  is, 
therefore,  necessary. 

In  a  well-designed  fuse  the  cut-off  current  is  not 
exceeded  and,  in  factj  the  current  thereafter  is  usually  less 
than  the  cut-off  value.  If  the  current  continues  to  increase 
after  cut-off,  as  in  Figs.  5  (b)  and  (c),  the  fuse  may  be  con- 
sidered to  have  failed,  and  it  would  probably  be  destroyed 
if  tested  in  a  power  circuit. 

A  reduction  of  the  current  after  cut-off,  as  in  Fig.  4(a), 
might  be  regarded  as  a  successful  clearance,  more  especi- 
ally if  the  arc  extinguishes  at  the  first  current  zero,  pro- 
vided that  the  recovery  voltage  is  not  seriously  reduced. 
In  this  particular  test  the  recovery  voltage  was  5-1  kV,  a 
reduction  of  nearly  23  %  from  the  nominal  value  of  6*6  kV. 
The  required  value  could  be  obtained  by  re-calculating  the 
circuit,  but  this  would  increase  the  voltage  during  arcing 
and  so  increase  the  arc  energy  beyond  what  it  would  be  in 
the  alternator  circuit.  When  the  arc  duration  is  short  and 
the  pre-arcing  energy  small,  it  is  unlikely  that  any  major 
modification  to  the  oscillation  circuit  would  be  required. 

Advantages  and  Drawbacks 

The  main  attraction  of  the  oscillation  circuit  is  its 
simplicity  and  low  cost.  The  capacitors  used  in  these  tests 
cost  about  £1,000.  The  cost  of  the  charging  equipment 
depends  on  the  charging  rate  but  would  probably  not 
exceed  £250.  A  machine  of,  say,  10%  reactance  to  give 
the  equivalent  prospective  current  (1,000  A)  would  be  of 
about  1,000  kVA  capacity,  and  with  its  driving  motor  and 
associated  equipment  would  cost  several  thousand  pounds. 

The  maintenance  and  running  costs  of  the  oscillation 
circuit  are  smaller  than  those  of  an  alternator.  Against  this 
must  be  set  the  fact  that  its  scope  is  more  limited,  since  it 
is  confined  to  tests  in  which  melting  occurs  in  a  small 
fraction  of  a  half  cycle  and  in  which  the  arc  energy  is 
small  in  comparison  with  the  initial  energy  in  the 
capacitor. 

The  main  technical  drawbacks  of  the  oscillation  circuit 
are: 

1.  It  is  more  troublesome  to  adjust  than  an  alternator 
circuit  because  C,  Li,  L2  and  Vc  must  be  correctly 
chosen  to  give  the  desired  rate  of  rise  of  current  and 
recovery  voltage.  Allowance  may  also  have  to  be 
made  for  the  loss  of  charge  from  the  capacitor  during 
the  operation  of  the  fuse. 

2.  It  furnishes  a  symmetrical  current.  The  ejects  of 
current  asymmetry  could  probably  be  simulated, 
although  this  is  an  additional  complication.  • 

3.  The  liberation  of  a  large  amount  of  arc  energy  may 
discharge  the  capacitor  to  such  an  extent  as  seriously 
to  reduce  the  recovery  voltage. 
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Conclusions 

The  main  conclusions  are: 

1.  The  oscillation  circuit  is  practically  equivalent  to  an 
alternator  circuit  when  testing  fuses  that  operate  'quickly 
with  a  small  cut-off  current  and  small  liberation  of  energy 
and  it  could  probably  be  usefully  employed  as  a  substitute 
for  an  alternator  during  the  development  stage. 

2.  The  energy  avaliable  from  the  oscillation  circuit  is 
small  in  comparison  with  that  available  from  an  alternator. 
A  large  liberation  of  arc  energy  may,  therefore,  cause  a 
significant  reduction  of  recovery  voltage. 

3.  Asymmetrical  currents  cannot  be  obtained  with  an 
oscillation  circuit. 

4.  The  reduced-prospective-current  test  corresponding  to 
maximum  inductive-energy  cannot  be  simulated  in  the 
oscillation  circuit  because  of  the  long  pre-arcing  time  and 
departure  from  linearity  of  the  rise  of  current. 

5.  The  oscillation  circuit  is  cheaper  to  install,  run  and 
maintain  than  an  alternator,  but  has  a  smaller  power 
output  and  cannot  be  regarded  as  a  substitute  for  an 
alternator  for  all  breaking-capacity  proving  tests. 


66kV  SOc/5 


XmSohm  atSOc/s  (16 mW 


nsss^^ 


r^ 


Alter nator  and  circuit 
reactance  approx.  VI  ohm 


n 


A       <  •CR.O. 


J  To  C  RO  amptifier 


(a)    Alternator  circuit 


To 
charging    \         c 

equipment 


•o     o- 


Li32mH 


to  14'6kV 


(b)  Oscillation  circuit 


C/iO. 


amplifier 


Fig.  3.    Constants  of  (a)  alternator  circuits,  and  (b)  oscillation  circuit 
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APPENDIX 

Cklcnlntion  of  value*  of  G,  Li»  L|  and  Vc  (Fig.  1  (b)). 

fi  =  initial  frequency. 

fj  =  frequency  of  recovery  voltage  (50  c/s). 
Vc  =  voltage  to  which  C  is  charged. 
Vf  =  voltage  (r.m.s.)  rating  of  fuse. 

I   =:  prospective  current  (r.m.s)  at  frequency  f|. 
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Choice  of  wi — Considering  first  a  50  c/s  current  of  I  amperes 
r.m^  prospective  value,  the  initial  rate  of  rise  di/dt  is 
314  V2  I.  If  the  pre-arcing  time  of  the  fuse  were  1  msec 
the  cut-off  current  would  be  0-309  V2  I.  If  the  current  rose 
linearly  at  the  rate  of  314  V2  I  A /sec  the  value  after  1  msec 
would  be  0*314  's/ 2  I.  The  difference,  being  less  than  2%, 
is  insignificant  It,  therefore,  seems  that  the  pre-arcing  should 
preferably  not  exceed  one  msec  if  an  oscillation  circuit  is  to 
be  used.  In  general,  the  frequency  fi  should  not  be  higher  than : 

50x0-309  v^2  prospective  50  c/s  r.m.s.  current 

cut-off  current 
or  say : 

22  I/(cut-off  current) 

In  setting  the  oscillation  circuit  it  is  essential  to  know  the 
cut-off  current  at  the  chosen  50  c/s  prospective  current.  This 
can  be  calculated  from  information  given  in  ERA  report 
Ref.  G/T246.t 

The  appropriate  frequency  u>i  may  then  be  determined,  after 
which  the  values  of  Li,  L2,  C  and  Vc  may  be  calculated. 


X  Calculated  Curves  of  Inductive  Energy  at  the  Start  of  Arcing 
in  Fuses.  By  H.  W.  Baxter. 
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Fig,  4.  Representative  oscillograms  taken  in  circuits  (a)  and  (b)  of  Fig,  3 
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Fig.  5.  Results  of  various  tests 
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CONSENT   FOR   OLDBURY 


MIN1ST£R1AL  consent  for  construction  of  the  CEGB*s 
550  MW  nuclear  power  station  at  Oldbury-on- 
Severn,  Gloucestershire,  was  announced  last  week.  The 
site  lies  on  the  south-east  bank  of  the  Severn  Estuary, 
14  miles  north  of  Bristol  and  4^  miles  downstream  from 
Berkeley  power  station.  The  new  station  is  programmed 
for  completion  in  1966,  and  the  official  CEGB  view  is 
that  this  target  date  will  still  be  possible  ^'despite  the 
long  delay  in  obtaining  consent."  Application  for  the 
consent  was  made  to  the  Minister  in  April,  1959,  but  it 
was  not  until  April,  1960,  that  a  public  inquiry  was  held. 
Ministry  of  Power  and  Ministry  of  Housing  and  Local 
Government  inspectors  who  conducted  the  public  inquiry 
concluded  that,  although  construction  of  a  power  station 
at  Oldbury  would  inevitably  do  damage  to  an  attractive 
landscape,  the  loss  would  not  be  grave  enough  to  justify 
refusing  or  deferring  consent  to  the  station.  Both  inspectors 
concluded  that  the  technical  advantages  of  the  site  out- 
weighed the  loss  of  agricultural  land.  However,  the 
MoH  and  LG  inspector  added  that  he  found  a  possible 
multiplication  of  power  stations  on  this  section  of  the 
Severn  disturbing.  The  Minister  of  Housing  has  indicated 
that  he  is  considering  the  general  position  in  the  Severn 
Estuary  ''in  the  light  of  future  industrial  needs,  including 
the  possibility  that  the  CEGB  may  wish  to  develop  the 
other  sites  now  under  investigation,  in  order  to  guard 
against  the  risk  of  haphazard  developments  in  this  area.** 

Technical  Features 

Technical  features  of  the  Oldbury  site  and  the  nuclear 
station  planned  for  it  are  set  out  in  the  inspectors*  report, 
made  available  to  interested  parties.  Oldbury  is  considered 
strategically  placed  to  meet  loads  in  central  southern 
England,  which  is  the  most  difficult  to  supply  economically 


of  the  whole  CEGB  area.  A  station  there  would 
help  supply  the  growing  demands  of  Bristol  and  iis 
suburbs,  and  meet  the  night  loads  in  South  Wales,  which 
are  considerably  above  the  national  average  because  of 
the  heavy  concentration  of  industry. 

Cooling  water  supplies  at  Oldbury  are  virtually  unlimited, 
except  at  the  lowest  part  of  the  tidal  range.  Advantage  is 
to  be  taken  of  a  rock  shelf  off-shore  to  create  an  artificial 
tidal  reservoir,  from  which  cooling  water  can  be  drawn 
at  low  tide  periods.  (Ministry  of  Transxx>rt  consent  for 
this  is  promised.)  The  reservoir  will  be  350  acres  in  extent 
Cooling  water  requirements  for  a  550  MW  station  are 
estimated  at  30  million  gallons/hour.  Foundation  condi- 
tions at  Oldbury  are  good,  and  it  is  anticipated  that  the 
station  can  be  built  using  a  comparatively  simple  and 
relatively  cheap  form  of  raft  foundation. 

1,550  MW  Future? 

Although  a  550  MW  station  is  the  subject  of  the  consent, 
the  Board  is  anticipating  a  second  station,  possibly  of 
1,000  MW  capacity,  at  a  later  date.  This  second  statioo 
might  be  a  more  advanced  design  than  the  first,  which  will 
be  of  the  gas-cooled  graphite-moderated  natural-uranium 
fuel  type.  The  initial  station  will  have  two  reactors,  a 
turbine  house  and  a  switch  house. 

Transmission  from  Oldbury  will  be  over  the  existing 
Melksham-Uskmouth  275  kV  double  circuit  line  which 
will  be  looped  into  the  station  switchgear;  and  by  a  new 
275  kV  double  circuit  line  running  south  from  the  statioo 
to  connect  into  the  grid  system  in  the  Bristol  direction. 
No  new  lines  will  run  north  from  Oldbury. 

Oldbury  is  the  seventh  nuclear  station  for  which  the 
CEGB  have  received  assent.  Tenders  for  construction  of 
the  sixth  station,  at  Sizewell,  are  currently  being  examined. 


Columbia  River  project  to  go  ahead 


THE  simultaneous  announcement  in  Washington  and 
Ottawa  that  agreement  has  been  reached  between 
Canada  and  the  US  for  the  co-operative  development  of 
the  Columbia  River  marks  yet  one  more  stage  in  a  project 
which  may  rival  the  St.  Lawrence  Seaway  before  it  is 
complete.  The  scheme  to  harness  the  waters  of  the 
Columbia  and  Kootenay,  together  with  their  lakes,  on 
Canadian  territory  for  the  mutual  benefit  of  both  countries 
has  long  been  discussed  and,  indeed,  in  Columbia  has 
been  considered  of  such  significance  as  to  merit  inclusion 
in  discussion  groups  of  the  schools  from  Grade  5  upwards. 
Some  of  the  points  have  given  rise  to  acrimony,  for 
Canada  is  jealous  of  its  rights  in  Columbian  River  waters 
and  there  has  been  the  point  of  view  that  all  of  the  current 
generated  in  the  Canadian  territory  should  be  used  for 
Canada  and  not  exported.  Engineers  from  both  countries 
have  taken  a  more  liberal  view  and  have  co-operated 
wholeheartedly  in  surveying  the  areas  and  have  presented, 
through  the  International  Columbia  River  Engineering 
Board,  three  plans,  each  incorporating  a  number  of  dams, 
with  estimates  of  costs  for  the  consideration  of  the  Inter- 
national Joint  Commission. 

The  first  of  these  is  for  1 1  dams  at  Libby  and  Kootenay 
Falls  in  the  US  on  the  Kootenay  River,  Bull  River  junc- 


tion. Mica,  Downie  Creek,  Revelstoke  Canyon,  Dunes 
Lake,  High  Arrow,  Murphy  Creek,  Low  Arrow  ar^ 
Kootenay  in  Canada.  The  second  includes  a  dam 
Copper  Creek  and  diversion  of  the  waters  of  Kootens 
to  the  Columbia,  which  are  only  a  mile  apart  at  this  poia 
The  third  is  for  a  dam  at  Dorr,  forcing  the  flow  of  tl 
Kootenay  back  into  Kootenay  Lake.  There  is  no  indicatio  ^ 
which  of  the  plans  has  been  adopted  but  the  mentio^^ 
of  the  initial  sums  involved,  $450  million,  would 
to  indicate  that  this  is  for  the  construction  of  a  dam 
High  Arrow  and,  possibly.  Mica,  by  Canadian  engineer^ 
while  the  US  is  believed  to  have  been  granted  permissios==^ 
to  go  ahead  with  the  Libby  dam  in  Montana. 

The  total  cost  of  the  schemes  was  estimated,  at  195" 
levels,   to  range   from  $3,560  million   to  $3,880  million:=^ 
Even  at  this  stage  there  is  some  uncertainty  as  to  ho 
these  large  sums  will  be  raised  but,  such  is  the  presti 
of  hydro-electric  projects  these  days,  a  way  is  sure  to 
found,  particularly  since  the  projects  are  estimated  to 
power  output  from  the  Columbia  by  9,000  MW. 

Meanwhile,  it  would  appear  to  many  that  the  alte 
native  scheme  for  harnessing  the  Peace  River  has 
shelved,  at  least  for  th^  present. 
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Outlook  tor  copper 


ELECTRICAL  FUTURE  SEEMS  ASSURED 


USE  of  copper  in  the  heavy  electrical  industry  may 
reasonaUy  be  expected  to  increase,  commensurate 
with  the  expansion  of  production  to  be  anticipated 
ID  the  future.  Only  a  drastic,  and  at  present  unpredictable, 
change  in  the  price  of  copper  or  its  rival  materials  is 
likely  to  alter  this  conclusion.  Copper  remains  in  many 
respects  the  most  suitable  material  for  large  electrical 
machines  and  its  convenience  for  electro  deposition  is  one 
reason  for  its  importance  to  the  electronics  industry 
because  it  enables  the  intricately  shaped  and  accurately 
dimensioned  radar  components  to  be  constructed. 

These  conclusions  sum  up  the  symposium  on  recent 
developments  in  the  use  of  copper  for  the  electrical 
indtistry  held  at  the  Dorchester  Hotel  last  week  under  the 
chairman  sfaip  of  the  Earl  of  Vcrulam,  managing 
director  of  Enfield  Rolling  Mills. 

The  four  papers  discussed  dealt  with  the  economic  use 
of  copper  in  targe  transformers,  internally  cooled  copper 
conductors,  copper  as  a  material  for  waveguide  con- 
struction and  some  applications  of  copper  alloys. 

Transformer  Economics 

The  ecoDomic  use  of  copper  in  power  transformers  was 
outlined  by  Mr  F.  W.  Gee  (Ferranti).  His  paper  was 
coaceraed  with  predicting  probable  consumption  of  copper 
in  the  next  ten  years  on  the  basis  of  past  trends.  Although, 
in  comparing  different  designs  of  a  given  transformer,  the 
aim  must  always  be  to  find  the  design  giving  the  lowest 
cost,  criteria  must  be  selected  to  take  into  account  other 
major  factors  such  as  Che  permissible  losses.  A  useful 
guide  was  to  plot  the  ratio  of  kVA  per  lb  of  copper  to 
percentage  full  load  loss,  against  the  transformer  MVA 
rating.  Such  a  graph  revealed  the  importance  of  the  cold 
rolled  steels  used  in  recent  years  for  reducing  the  amount 
of  active  copper.  For  example,  utilisation  of  copper  had 
increased  by  20%  few  a  40  MVA  transformer,  while  for 
a  100  MVA  unit  it  had  risen  40%. 

Stray  losses,  which  might  amount  to  25%  of  the  direct 
load  losses  and  might  sometimes  even  exceed  direct  PR 
losses  could  be  reduced  by  using  continuously  transposed, 
stranded  conductors.  Such  conductors,  which  were  stranded 
on  a  special  machine,  might  have  as  many  as  27  lightly 
insulated  strands  in  parallel.  This  technique  could  reduce 
the  stray  loss  by  10  to  20%.  Use  of  super  purity  copper 
in  very  strong  leakage  fields  might  result  in  an  increase  in 
stray  losses.  This  objection  could  be  overcome  by  using 
higher  resistance  alloy  coppers  which  also  had  the  advan- 
tage of  higher  tensile  strength  to  meet  the  considerable 
mechanical  forces  which  may  occur  in  large  transformers. 

Marginal  improvements  might  be  attained  with  new 
insulating  materials  and  for  small  transformers,  foil 
windings  had  possibilities  since  they  had  only  the  volts 
per  turn  between  layers  and  the  series  capacitance  was 
high,  giving  a  linear  surge  voltage  distribution.  However, 
the  limitations  are  likely  to  be  in  the  foil  dimensions  and 
in  reliability  of  insulation. 

Copper  consumption  for  transformers  was  likely  to  have 


risen  by  40%  to  50%  by  1970  given  certain  assumptions,  of 
which  the  most  important  were  that  no  further  radical 
improvement  in  core  material  could  be  expected  and  that 
there  would  be  no  major  changes  in  the  prices  of  either 
copper  or  core  steel. 

Cooling  Conductors 

In  the  second  paper,  Messrs  Cogle,  HartiU  and  Tudge 
(AEI  Ltd.,  Manchester)  outlined  some  applications  of 
liquid-cooled  conductors  to  such  diverse  products  as  turbo- 
alternators  and  thermo-nuclear  devices. 

Conductor  cooling  by  liquid  and  gas  had  enabled  the 
weight  of  active  material  and  floor  space  requirements  of 
turbo-alternators  to  be  reduced  to  about  30%  of  machines 
built  12  years  ago.  Mr  Tudge  referred  to  the  Bold  30  MVA 
turbo-altemator  which  had  been  in  service  since  1956. 
The  machine  had  a  stator  winding,  cooled  by  circulation 
of  turbine  condensate  through  hollow  copper  conductors. 
TTie  rectangular  conductors  were  drawn  from  electrolytic 
copper  tube  to  close  tolerances  and  then  formed  into 
transposed  windings.  Special  hydraulic  joints  were 
developed  to  prevent  leakage,  using  p.t.f.e.  links  for  the 
water  circuit.  Rotors  in  use  were  cooled  by  hydrogen, 
circulated  either  by  fans  or  by  scoops  arranged  along  the 
rotor  Icngtii.  Here  also  close  tolerances  were  necessary 
on  the  conductors  and  use  of  a  0-07%  silver  copper  had 
assisted  in  preventing  winding  deformation  in  use. 

Water  cooling  has  also  been  used  for  turbo -alternator 
terminals  and  links  to  tbe  windings.  The  authors  suggested 
that  the  next  logical  step  would  be  to  water  cool  con- 
nections between  the  alternator  and  generator  transformer. 

Two  applications  of  water  cooling  for  transformers  were 
described  in  the  paper.  Both  were  welding  transformers. 
with  single-turn  secondaries,  one  operating  at  50  c/s  and 
the  other  rated  230  kVA  450/42  V  10  kc/s.  Water,  circu- 
lated through  hollow  primary  windings,  also  removed  heat 
from  the  closely  positioned  secondary  sheet  conductor. 
Conventional  power  transformers  were  unsuitable  for 
water  cooling  in  the  authors'  opinion  because  the  long 
length  of  conductor  required  prohibitively  high  water 
prcsssures  to  ensure  adequate  circulation.  However,  pro- 
vided copper  hollow  conductors  could  be  manufactured  in 
sufficiently  long  lengths,  water  cooling  was  feasible  for 
generator  transformer  windings  rated  1 1  kV  and  below. 

The  paper  also  described  use  of  water  cooled  conductors 
for  die  Glasgow  synchrotron  and  other  research  apjrfica- 
tions  and  concluded  by  referring  to  the  future  possibility 
of  cooling  by  liquid  gases.  At  the  low  temperatures  of  such 
gases  as  hydrogen  and  helium,  the  superconductive  pro- 
perties of  copper  would  permit  greater  power  output  per 
unit  weight. 

The  paper  by  Messrs  Hall  and  Meggs  (AEI  Ltd.. 
Leicester)  dealt  with  uses  of  copper  for  manufacturing 
radar  waveguides.  The  authors  outlined  the  electro- 
forming  process  for  producing  accurately  dimensioned 
components  and  referred  to  some  of  the  inherent 
difficulties  of  the  process. 
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Copper  Alloys 

In  the  final  paper,  Mr  T.  L.  Richards  (CDA)  outlined 
some  of  the  properties  of  copper  and  copper  alloys  avail- 
able for  use  by  the  electrical  industry.  Annual  require- 
ments of  the  British  electrical  industry  were  about  300,000 
tons,  mostly  in  the  form  of  high  conductivity  copper. 

The  three  grades  of  high  conductivity  copper  available 
had  only  minor  differences  in  their  principal  mechanical 
properties  and  electrical  conductivity.  Certain  of  their 
mechanical  properties,  however,  rendered  them  suitable 
for  particular  applications.  Elect rolylic-coppcrs  were  pre- 
ferred for  enamel  wires  because  they  tended  to  soften  more 
readily  at  elevated  temperatures  after  work  hardening 
than  fire -refined  coppers.  This  enabled  annealing  of 
wires  to  be  performed  at  the  same  time  as  enamelling. 
On  the  other  hand,  fire-refined  copper  had  greater  resist- 
ance to  softening  during  soldering  and  it  was,  therefore, 
often  preferred  by  commutator  manufacturers.  The  third 
grade,  oxygen-free  copper,  was  imported  from  the  USA. 
Its  freedom  from  embriltlement  after  brazing  was  an 
advantage  for  the  construction  of  rotors  for  squirrel-cage 
induction  motors.  It  was  also  widely  used  in  the  electronic 
valve  industry. 

Of  the  many  alloys  available,  an  alloy  with  addition  of 
0'0S%  silver  raised  the  softening  temperature  by  between 
IOO°C  and  I50°C,  an  advantage  for  commutator  construc- 
tion. Its  use  had  also  eliminated  rotor  failures  due  to  copper 
shortening  on  turbo-alternators.  Cadmium  copper,  with 
about  1%  cadmium,  had  similar  resistance  to  softening  as 
silver  copper  and  its  high  resistance  to  wear  suited  it 
particularly  for  overhead  line  equipment  on  power  systems 
or  railways'  catenaries. 

Chromium  copper  had  been  used  for  end  rings  and 
rotor  bars  on  squirrel-cage  rotors  operating  under  severe 
stress  at  high  temperatures.  For  switchgear  parts  and 
contacts  it  had  the  advantages  that  strength  was  improved 
by  cold-working,  while  prolonged  exposure  at  temperatures 
Up  to  350°C  had  little  efiecl  on  its  mechanical  properties. 
A  new  alloy  developed  as  a  commutator  material  for  air- 
craft equipment  was  zirconium  copper.  This  was  an  age- 
hardenable  alloy  with  properties  similar  to  chromium 
copper  but  with  the  advantage  of  having  its  mechanical 
strength  much  less  influenced  by  the  direction  of  rolling. 
It  was  also  appreciably  stronger  when  notched  like  com- 
mutator segments. 

DiscDssion 

Presentation  of  the  papers  was  followed  by  a  lively 
discussion  centred  around  transformers  and  the  problems 
of  electro-forming.  The  very  high  accuracy  and  surface 
finish  essential  for  the  internal  surfaces  of  wave-guides 
had  required  development  of  electro-plating  techniques 
which  were  considerably  more  refined  than  had  been  pre- 
viously necessary. 

In  opening  the  discussion,  Mr  M.  Waters  (ERA) 
referred  to  a  current  programme  of  research  into  the 
properties  of  copper  being  undertaken  by  ERA.  It  was 
surprising  how  jillle  was  known  about  the  mechanical 
properties  of  copper.  It  now  seemed  that  differences  in 
performance  of  transformers  under  hoop  stress  was  due 
to  the  amount  of  initial  cold-working  the  copper  received 
during  winding  rather  than  to  the  presence  of  impurities. 
A  paper  presented  at  the  1960  CIGRE  by  Christoffel 
suggested  that  the  strength  of  copper  was  maintained 
under  sudden  mechanical  stresses  such  as  occur  on  short- 
circuit.  However,  tests  at  ERA  implied  that  his  conclusions 
could  have  resulted  from  a  different  work-hardening 
history  of  the  specimens  tested.  It  had  also  been  shown, 
by  examining  windings  of  a  transformer  which  had  been 


in  service  for  a  number  of  years,  that,  contrary  to  the 
usual  opinion,  copper  did  not  soften  in  service. 

Referring  to  the  effects  of  cold-working,  Mr  E.  C. 
Mantle  (British  Non-Ferrous  Metals  Association)  said 
tests  had  shown  no  evidence  of  softening  after  12  to  18 
months  at  150°C  with  a  3%  to  5%  cold-worked  copper. 
Cycling  tests  made  to  simulate  short-circuit  conditioDS  in 
transformers  had  also  shown  no  evidence  of  softeoiai. 
Typical  tests  consisted  of  raising  the  specimen  lemperatuit 
to  250°  for  ten  seconds.  aUowing  it  to  cool  to  1S0°C  !m 
five  minutes  and  repeating  for  ten  or  more  cycles. 


Fig.  I.    Estimated 
gnwth  of  the 
transfortner  market 
over  the  next  ten 


The  question  of  corrosion  in  water-cooled  systems  was 
raised  by  Mr  P.  McKenna  (BICC)  who  referred  to 
trouble  experienced  with  furnace  connections  owing  lo  tbt 
water  supply  being  interrupted  when  the  furnace  was  shut 
down.  The  solution  seemed  to  be  either  to  maintain  water 
flow  or  to  thoroughly  flush  out  the  system.  He  asked  i( 
trouble  had  been  experienced  with  corrosion  in  the  hirbo- 
alternator  installation  referred  to  in  the  paper. 

In  reply,  Mr  Hartill  said  no  evidence  of  corrosion  ha* 
been  obtained  on  the  Bold  machine,  but  it  should  b< 
borne  in  mind  that  the  water  was  of  very  high  purity 
In  the  case  of  the  Glasgow  synchrotron  there  was  evidenc' 
of  some  deposit,  but  it  was  not  attributable  to  coppe 
corrosion.  Cables  in  the  synchrotron  consisted  of  slraodec 
enamelled  conductors  wound  on  a  copper  tube  througf 
which  flowed  water  from  the  town  supply.  No  recirculatiot 
was  provided. 

The  subject  of  corrosion  was  also  pursued  by  Mr  D.  E 
Bird  (Ewbank  and  Ptrs)  who  asked  if  special  means  hai 
been  taken  lo  removed  dissolved  oxygen  from  the  turbo 
alternator  cooling  supply.  Again,  Mr  Hartill  reported  tha 
no  special  precautions  had  been  necessary.  He  did  add 
however,  that  if  Hydrazine,  Morpholine  or  simila 
chemicals  were  added  in  the  water  treatment  plant,  the; 
would  have  to  be  removed  by  a  demineraliser  befon 
circulation  through  the  copper  conductors  to  avoii 
corrosion. 

Mr  S.  A.  Clarke  (CEGB  Southern  Project  Group)  asket 
why  it  was  not  possible  to  mount  the  generator  trans 
former  much  closer  to  the  alternator  and  so  reduce  ll* 
length  of  linking  busbar. 

Some  information  on  the  properties  of  zirconium  copp= 
particularly  for  aircraft  commutators,  was  given  by  N' 
R.  W.  Shapion  (Rolax).  He  said  that  zirconium  copi" 
was  the  nearest  approach  to  the  ideal  commutator  mater" 
yet  produced  and  it  seemed  likely  that  its  use  for  cok 
mutators  would  eventually  become  standard.  Zirconi^ 
copper  was  better  than  chromium  copper  for  temperatuC 
above  200''C,  and  its  creep  resistance  was  very  much  be'^ 
than  either  chromium  or  silver  copper. 

The  proceedings  of  the  symposium  are  to  be  publish* 
by  the  Copper  Development  Association. 
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Hot  reversing  mill 
I  tor  alumimmn^part  2 


by  D.  W.  Prowse,*  b.Sc,  a.m.i.e.e. 


S    indicated   in    the   previous    article*,    AEI    were 
contracted  to  supply  the  whole  of  the  electrical 
equipment  for  ihe  new  four-high  hot  reversing  mill 
dean  Industries  Ltd.  (formerly  Northern  Aluminium 
-td.).  at  their  Rogerstone  Works, 
e  electrical  equipment  was  designed   to  drive  and 
ol  alt  operations  on  the  ingot  from  leaving  the  ingot 
eat  furnaces,  through  the  rolling  process,  to  the  shear 
c  the  piece  is  cut  up  to  the  required  length.  It  is  then 
r  passed  on  to  the  96  in.  mill  for  further  rolling  and 
ig  or  is  removed  as  a  completed  plate, 
this  extensive  installation  AEI  were  able  to  achieve 
ge  amount  of  standardisation, 
long  the  many  advantages  of  standardisation  two 
rtant  ones  are : 

Reduction  in  the  number  of  different  components 
with  consequent  economy  in  the  number  of  spares. 
Reduction  in  Ihe  number  of  different  systems 
enabling  the  comprehensive  scheme  to  be  more 
readily  understood  by  maintenance  personnel, 
r  example,  the  a.c.  auxiliaries  were  designed  in  dose 
)oration  with  the  mechanical  manufacturers  Davy  and 
d  Engineering  Co.  Ltd.  so  that  similar  standard 
les  could  be  used  for  the  electrical  and  mechanical 
nation  systems. 

:  d.c.  control  schemes  and  the  closed  loop  regulators 
designed  so  that  the  same  magoestat  pre-amplifier 
be  used  throughout,  with  two  sizes  of  second  stage 
estals  for  the  various  types  of  control.  The  same 
eslats  were  also  used  for  the  hot  coiler  controls  for 
nishing  tniU. 

;  various  drives  are:  main  drive;  feed  rolls;  main 
;  turntables;  screwdowns;  shear;  roll  change  rig; 
)id  controls  for  mill  side-guides,  down  tiller,  etc. 

a  Drive 

7  Motor  Control.  The  main  mill  drive  consists  of 
4.000  h.p.  30/60  r.p.m.  motors,  each  driving  indi- 
!  rolls  of  the  reversing  mill.  The  top  and  bottom  roll 
*S  are  each  controlled  by  two  generators  connected 
■ics  in  two  separate  Ward-Leonard  loops  as  shown 
g.  1.  The  motors  are  controlled  up  to  base  speed 
p.m.)  by  variation  of  generator  output  voltage  with 
int  motor  lield.  and  from  30  to  60  r.p.m.  by  variation 
e  motor  field  current  with  constant  full  armature 

!  fields  of  all  four  generators  are  supplied  by  one 
r  controlled  by  an  amplidyne.  The  generator  fields 
connected  in  series-parallel,  so  that  the  armature 
its  of  the  top  and  bottom  roll  motors  can  be  con- 
i  independently  for  load  balancing. 
;  mill  operator  is  seated  at  a  desk  in  the  mill  pulpit 
ontrols  the  mill  rolls  by  means  of  a  hand-operated 

r  Prowse  is  with  Heavy  Plant  Division,  AEI  Ltd.  Pi.  I 
s  article,  by  Mr  G,  H.  Sutton,  appeared  on  13  October, 


master  controller  with  live  positions  forward  and  reverse. 
The  first  three  positions  of  the  controller  increase  the 
output  of  the  amplidyne  controlling  the  generator  exciter, 
and  with  the  controller  in  the  third  position  the  generator 
output  voltages  will  be  at  a  maximum  value  and  the 
motors  will  run  at  base  speed  (30  r.p.m.). 

The  mill  motors  have  identical  field  exciters,  duplicates 
of  the  generator  exciter,  which  are  controlled  by  a 
common  amplidyne.  Moving  the  controller  past  the  base 
speed  position  reduces  Ihe  reference  signal  to  the  ampli- 
dyne, causing  the  motor  exciters  to  weaken  the  motor 
fields,  and  the  motor  speed  is  thereby  increased  in  the 
range  30  to  60  r.p.m. 

The  roll  diameter  adjustment  rheostat  enables  different 
values  of  current  in  the  motor  fields  to  be  controlled  by 
a  common  signal.  When  the  rolls  are  of  different  diameters 
the  motors  can  be  set  to  run  at  different  speeds,  so  that 
equal  roll  peripheral  speed  may  be  obtained. 

The  mill  motors  are  mechanically  coupled  only  when 
there  is  metal  between  the  rolls.  During  rolling  the  peri- 
pheral speed  of  the  rolls  will  be  the  same  and  with  rolls 
of  equal  diameter  the  speeds  of  the  motors  will  also  be 
the  same.  A  load  balance  magnestat  is  used  to  control 
the  load  taken  by  the  motors  by  superimposing  a  signal 
in  the  generator  field  circuit,  adjusting  the  generator 
voltages  so  that  the  correct  load  ratio  is  obtained.  By 
controlling  the  generator  fields  rather  than  the  motor  fields 


fif.  J.    SchemoiJc  dJogrom  for  feed  ro/f  control  tcheme 
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a  better  response  is  obtained  and  opiimum  motor  torque 
Is  available.  The  load  balance  rheostat  pennits  tbe  arma- 
ture currents,  and  therefore  the  motor  torques,  to  bt 
unbalanced  by  a  controlled  amount  to  improve  rolling. 

llgner  Set  Control.  The  generators  supplying  the  mill 
motors  are  part  of  a  flywheel  motor  generator  set  driTcnb) 
an  8,000  h.p.  induction  motor.  The  flywheel  stored  eoerg; 
is  used  to  smooth  out  the  rolling  peaks  on  ttie.sup^) 
system.  When  load  on  the  Jlgner  set  driving  motor  rises 
to  more  than  15  times  full  load,  resistance  is  inserted  in 
the  rotor  circuit  of  the  motor  causing  it  to  slow  down  so 
that  energy  is  released  by  the  flywheel.  After  the  peal; 
rolling  is  past  the  set  accelerates  again  and  the  flywiteel 
stored  energy  is  replaced. 

The  electrodes  of  the  liquid  slip  regulator  are  driven 
by  a  small  pilot  motor  which  is  controlled  by  a  magnetic 
amplifler  position  servo,  with  overriding  stator  cuireni 
control.  The  control  scheme  is  shown  in  Fig,  2. 

To  start  the  llgner  set  the  automatic  control  system  puis 
on  a  position  reference  for  minimum  rotor  resistance. 
The  electrodes  move  quickly  to  the  position  required  to 
obtain  approximately  one  and  a  half  times  full-load 
current.  At  this  position  the  current  feedback  exceeds  the 
current  reference  and  the  "spill-over"  signal  opposes  lie 
position  error  to  arrest  the  electrodes.  As  the  llgner  set 
accelerates,  the  electrodes  are  moved  in  to  keep  the 
accelerating  current  constant. 

During  rolling,  whenever  the  peak  current  demanded 
from  the  supply  exceeds  the  current  reference  of  cue  and 
a  half  times  full-load  current,  the  electrodes  are  moved 
out  to  increase  rotor  resistance,  limiting  the  supply  curreoi. 
the  necessary  energy  being  made  up  from  that  stored  in 
the  flywheel. 


Feed  Rolls 

The  feed  rolls,  situated  each  side  of 
the  main  rolls,  feed  the  material  into 
the  mill.  They  are  individually  driven 
by  direct-coupled  mill- type  motors. 
The  feed  rolls  are  controlled  to  mn 
at  the  same  peripheral  speed  as  the 
main  mill  roUs  and  the  control  sys- 
tem for  one  set  is  shown  schemalicallv 
in  Fig.  3. 

The  main  reference  is  taken  from 
a  lac  ho -generator  driven  by  one  o' 
the  mill  motors,  the  feed  roll  generatot 
voltage  being  regulated  to  keep  fee" 
roll  motor  speed  in  phase  with  m'* 
speed.  The   feed    roll    generators  a*"* 
excited   by   magnestats.  To  overcott»* 
delay  in  feed  roll  response  while  lt»* 
reference  from  the  mill  tacho -generate^ 
builds   up.    a   separate    bias   signal     ' 
applied  indicating  the  position  of  th^ 
main   mill  controller.  This  signal    ^ 
only  a  small  percentage  of  the  mafc-  __ 
reference,  but  it  enables  the  feed  ro"  - 
to  move  in  phase  with  the  mill.  11:^ 
principal  signal  comes  from  the  mi 
so  that  if  the  mill  current  limit  sigo^ 
reduces   mill    speed,    i.e.,    the   mill  ^ 
not  running  at  the  speed  selected  b^ 
the  controller,  the  feed  rolls  will  als 
be  slowed  down.  Close  speed  matchit^— 
of     the     feed    rolls    is    particular^ 
desirable   for  an   aluminium   mill  i- 
order      to     minimise      marking     tb^ 
.  material. 
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Main  Tables 

la  contrast  lo  the  main  drive,  where 
Ward-Leonard  Ugner  control  was  used 
to  limit  the  peaks  on  the  supply 
system,  it  was  decided  to  feed  the 
main  table  drive  froni  mercury-arc 
converters. 

Tbe  converter  drive  uses  rectifiers 
connected  to  the  motors  through  an 
armature  reversing  switch.  When  the 
motor  is  on  load  the  converter  acts  as 
a  rectifier  and  Ihe  motor  speed  is 
regulated  by  grid  control.  If  the  motor 
is  to  be  reversed  and  has  to  regenerate. 
the  grid  firing  is  retarded  and  the 
armature  switch  is  operated  when  the 
motor  armature  current  is  zero.  Once 
the  switch  has  operated,  the  grids  are 
advanced  and  the  converter  operates 
as  an  inverter,  accepting  power  from 
the  motor  and  returning  it  to  Ihe 
supply.  In  this  way  a  Ward-Leonard  type  of  characteristic 
is  obtained  from  one  set  of  converter  tanks. 

The  scheme  of  control  is  shown  in  Fig.  4.  The  reference 
for  the  table  control  is  taken  from  a  lacbo-generator 
driven  by  one  of  the  mill  motors.  This  signal  is  compared 
with  a  signal  from  converter  volts  and  the  error  controls 
the  pfaase  shift  amplifier.  The  output  of  the  phase  shift 
amplifier  supplies  d.c.  reactor  windings  in  the  static  phase 
shift  circuit  which  supplies  the  grid  firing  circuit.  Each 
pair  of  converters  is  connected  to  five  75  h.p.  mill  type 
motors  through  an  armature  reversing  switch. 

When  the  converters  are  operating  as  rectifiers,  a 
positive  reference  increases  the  amplifier  output  to  advance 
tbe  grids  and  increase  rectifier  output  volts.  When 
inverting,  a  negative  reference  advances  the  grids  to  reduce 
Ihe  inversion  voltage  and  allow  the  motors  to  regenerate. 
"Hie  amplifier  output  must  therefore  be  increased  for 
positive  error  when  rectifying  and  for  negative  error  when 
inverting.  The  polarity  of  the  error  signal  is  changed  by 
contacts  on  the  armature  reversing  switch. 

The  switch  is  controlled  by  a  static  switching  system 
l>ased  on  NOR  units.  Each  of  these  NOR  units  can  accept 
tliree  inputs  and  the  output  is  only  present  when  all  three 
inputs  are  switched  off,  i.e.,  they  are  analogous  to  three 
normally  closed  contacts  in  series.  The  check  quantities 
are: 

<a)  Armature  current  is  zero. 

<b>  The  converter  grid  firing  is  delayed  to  the  inversion 
point. 

<c)  The  polarity  of  the  control  error  is  correct. 

This  ensures  that  the  reversing  switch  does  not  break 
current  and  that  current  does  not  flow  at  the  instant  of 
clcxing  in  tbe  opposite  position  until  the  grid  firing  has 
b»ecn  advanced  again.  The  system  is  shown  schematically 
in    Fig.  8. 

"^e  control  scheme  has  been  designed  to  obtain  the 
f^pid  changes  which  are  essential  with  this  system.  The 
f'^ie  taken  between  the  change  of  reference  and  the  change 
'**  ^oior  current  (and  therefore  speed)  varies  by  approxi- 
•"aiely  a  quarter  of  a  second  depending  on  whether 
*  reversing  switch  is  operated  or  not. 

'^e  response  time  of  the  table  drive  is  so  small  that 
"V*  special  '''35  winding  is  required  to  keep  the  tables  in 
"*P  with  the  mill. 

^•■nitables 

Mie  turning  tables  are  situated  on  each  side  of  the  mill 
^*t  to  the  feed  rolls.  These  tables  are  about  50%  wider 


than  the  other  tables  and  include  split  rolls  with  separate 
drive  motors  on  each  side.  The  split  roils  are  operated  in 
contra- rotation  to  turn  the  piece  when  necessary  during 
the  rolling  sequence. 

The  tumtaWes  are  driven  normally  by  75  h.p.,  mill-type 
motors,  but  a  booster  is  connected  in  series  with  each 
motor  as  shown  in  Fig.  9.  When  the  tables  are  used  for 


|ort*ttor| 
*rmatur»  corr»nt 


Fig.  B.   Armature  rtvening  switch  control  foi 


Schematic  iiogrom  for  turntable  control 


Electrical  Tunes,  27  Ooobcr,  IHO 


turniDg  the  piece,  the  booster  vohages  are  conlrolled  by 

the  operator's  control  lever  through  magnetic  amplifiers. 

The  boosters  are  excited  with  voltages  of  opposite  polarity      Roll  Change  Rig 

to  cause  the  taUe  motors  to  turn  in  opposite  directions. 


posed  between  the  magnetic  amiriifiers  and  the  geoetatm 
to  give  the  necessary  forcing.  The  control  system  is  sbom 
in  Fig.  II. 

Shear 

On  the  outgoing  side  of  the  miU  is  an  upcul  shear 
designed  to  cut  up  to  4  in.  thick  plate.  It  is  driven  by 
two  400  h.p.  motors.  The  operation  is  cyclic.  The 
operator  turns  the  shear  cut  switch  to  the  "cut"  position 
and  the  shear  accelerates  to  full  speed  before  the  cul 
commences.  During  the  cut  the  motors  operate  at  curreni 
limit,  and  the  speed  is  reduced,  so  that  the  motore  give  op 
some  of  their  stored  energy  and  the  torque  produced  at  the 
shear  is  greater  than  the  normal  maximum  torque  of  the 
motors  at  the  current-limit  setting.  After  the  cut  the  motors 
accelerate  to  top  speed  again  and  are  finally  slowed  down 
and  stopped  automatically  by  limit  switches.  The  operator 
cannot  make  another  cut  until  the  control  switch  has  been 
released  and  allowed  to  return  to  the  neutral  position. 

The  control  regulator  system  is  the  same  as  for  tb« 
screwdowns  and  duplicate  exciters  and  magnestats  are  u«d 
but  the  main  generators  are  designed  for  the  special 
different  duties. 


Screwdowns 

The  screwdowns  control  the  gap  between  the  rolls  and 
hence  the  reduction  in  the  metal.  For  a  hot  reversing  mill 
the  change  in  roll  gap  must  be  rapid  and  a  movement  of 
2  in.  is  the  normal  maximum  requirement. 

The  screwdowns  in  this  mill  have  a  lop  speed  of  50  in./ 
minute  and  were  designed  to  operate  from  a  controller 
on  the  left-hand  side  of  the  pulpit  desk  and  in  the  future 
by  automatic  programming.  They  are  also  designed  to 
operate  with  an  automatic  gauge  control  system.  In  order 
to  control  the  gauge  the  screws  are  designed  to  screw  onto 
the  metal  during  rolling.  Under  this  condition  the  lop 
screwing  speed  is  limited  to  1  in. /minute.  A  switch  is 
available  to  change  screw  gear  ratio  by  means  of  actuators. 
The  screwdowns  are  designed  to  withstand  the  large 
torques  required  for  screwing  onto  the  metal  and  some 
of  the  parts,  for  example  the  main  worm  spur,  are  very 
large.  These  parts  also  have  to  rotate  at  high  speeds  when 
the  screws  are  geared  for  normal  use  and  in  consequence 
the  inertia  of  the  screw  is  larger  than  usual. 

To  obtain  fast  response  of  the  screws  for  normal  use 
the  screwdown  generators  are  designed  lo  give  peaks  of 
up  to  3-6  limes  full-load  current  on  each  of  the  200/ 
400  h.p.  screwdown  motors  and  an  exciter  has  been  inter- 


The  roll  change  rig  is  operated  by  a  75  h.p.  mill-type 
motor  with  contactor  control.  The  motor  operates  » 
carriage  which  draws  out  the  nest  of  rolls  in  the  main  milL 
The  carriage  moves  on  a  slide  and  the  motor  is  dedgDed 
for  a  large  breakaway  torque.  Special  greasing  system 
are  incorporated  to  reduce  the  sliding  friction  to  > 
minimum. 

The  motor  is  controlled  from  a  separate  control  station 
at  the  roll  change  pit. 

Solenoid  Controls 

A  number  of  the  auxiliary  drives  supplied  by  Davy  and 
United   &igineering  Co.   Lid.   are  hydraulic.  The  most 
important  of  these  are  the  side-guides  which  square  up 
the  metal  before  it  enters  the  mill.  They  arc  operated  by 
a  control  switch  on  the  main  pulpit  desk.  Foot  control  i* 
also  available  to  trip  the  solenoids  so  that  the  side-guid^ 
can  be  moved  out  during  rolling  while  they  are  being  useo 
as  centring  pushers  after  the  piece  has  been  turned.  A*^ 
automatic  control  system   allows  the  side-guides  on  tt»* 
outgoing  side  of  the  mill  to  move  out  slightly  to  prevet** 
the  metal  from  striking  the  ends  of  the  side-guides,  w4e*' 
the  ingoing  side-guides  are  positioned  up  to  the  metal. 

The  hydraulic  operations  are  alt  solenoid  controlled  tr'' 
contactors  on  the  main  d.c.  panels. 


ConCro(  on  mill  dtsk 


fig.  1 1.  Schematic  diagram  of  screwdown  control 


Conclusion 

The  whole  of  the  hot  reversing  mill  project  was  c*^ 
ordinated  by  Alcan  Industries'  engineering  staff  ai^' 
throughout  the  design  stage  close  co-operation  was  maj*:^ 
tained  between  the  three  main  parties — ^Alcan  Industrie* 
(formerly  Northern  Aluminium  Co.  Ltd.),  Davy  and  Unites== 
Engineering  Co.  Ltd.  and  Associated  Electrical  Industri^^ 
Ltd,  The  programme  ran  to  schedule  and  the  mill  is  no^^ 
in  operation, 

[The  author  wishes  to  thank  Alcan  Industries  Ltd.  fc= 
permission  to  publish  this  paper.] 
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Looking  ahead  on  design 


RADICALLY  NEW  APPROACH  TO  TRANSFORMER  BUILDING 


DISSATISFACTION  with  present-day  electrical 
materials  and  equipment  designs  is  expressed  by 
Mr  J.  E.  L.  Robinson,  m.sc.,  m.i.e.e.  (Associated 
Engineering  Ltd.)  in  his  chairman's  address  lo  the  lEE 
Supply  Section.  The  dissatisfaction  is  the  proper  approach 
of  the  engineer,  offset  by  ideas  for  improvement. 

Discussing  basic  materials,  before  considering  specific 
types  of  equipment,  Mr  Robinson  suggests  that  in  some 
ways  development  of  magnetic  material  is  more  advanced 
than  that  of  dielectrics.  Iron  has  ultimate  saturation  flux 
density  of  about  22-5  kilogauss.  A  decade  ago  trans- 
formers were  still  mostly  operating  at  about  13  kG,  but 
with  the  development  of  grain-oriented  material  it  can  be 
economic  to  work  at  19  kG.  Indeed,  but  for  the  necessity 
for  allowing  for  over-voltage  conditions,  a  density  of 
20-5  kG  would  be  practicable  for  lai^e  power  transformers. 
This  is  operation  within  10%  of  the  known  limit.  Mr 
Robinson  thinks  there  is  every  reason  to  expect  that  better 
control  over  metallurgy  will  yield  a  more  homogeneous 
malerial  with  hysteresis  loss,  magnelostrictive  and  noise 
performance  much  improved,  although  perhaps  at  some 
economic  sacrifice  of  ultimate  working  flux  density. 


Again,  Mr  Robinson  seems  unhappy  about  swilchgear. 
He  suggests  there  is  something  essentially  brutal  in  the 
"breaking"  of  a  circuit.  Although  it  works,  it  does  not 
seem  the  right  way.  it  seems  strange  that  such  similar 
media  as  air  and  oil  lead  to  similar  solutions  economic- 
ally. Overall,  he  does  not  think  it  likely  that  present 
methods  are  an  ultimate  in  this  fleld. 

Transformer  Design 

On  passible  developments  in  transformers,  Mr  Robinson 
(formerly  manager  of  the  Ferranti  Ltd.  transformer  dept.) 
deals  with  in  more  detail.  Change  in  this  field  has  been 
slowly  evolutionary.  All  forms  of  transformer  still  involve 
relatively  complicated  windings,  dependent  on  a  high 
element  of  craftsmanship.  Moreover,  the  current  tendency 
is  towards  greater  rather  than  less  intricacy. 

Transformers  use  actively  about  85%  of  the  space 
occupied  by  magnetic  material  and  some  further  improve- 
ment seems  possible.  However,  conductor  space  factors 
are  only  about  20%  in  large  units,  chiefly  owing  to  the 
demands  of  insulation  and  cooling.  Although  the  relation- 


InsnlatifHi 

On  insulation,  he  comments,  like  many  other  engineers, 
on  the  striking  fact  that  one  of  the  earliest  materials — 
oil -impregnated  natural-cellulose  paper — is  so  far  unsur- 
passed for  high  voltage  work  in  respect  of  combined 
mechanical,  electrical  and  life  quahties.  This  despite  the 
fact  that  it  is  in  so  many  ways  an  imperfect  material. 
It  involves  acceptance  of  perhaps  150  kV/cm  as  ihc 
maximum  a.c.  stress,  compared  with  levels  of  1,000  kV/cm 
and  more  which  pure  materials  can  stand:  so  it  is  probably 
only  a  matter  of  time  before  chemists  find  a  way  of 
making  a  big  advance.  The  great  hope  for  the  conductors 
in  electrical  machines  is  superconductivity.  If  some  means 
can  be  found  of  operating  within  20''C  of  absolute  zero. 
the  effect  on  electrical  apparatus  will  be  measured  in  orders 
of  magnitude.  In  particular,  the  biggest  and  most  unsatis- 
factory compromise  of  present-day  techniques  would 
disappear;  the  designer  would  enter  a  field  where  insulation 
was  required  to  be  simultaneously  good  electrically  and 
mechanically. 

Cables  and  Switchgear 

Turning  to  discuss  particular  types  of  equipment,  Mr 
Robinson  begins  with  cables  and  here  he  is  particularly 
provocative.  After  observing  that  a.c.  makes  inefi^icient 
use  of  cable  dielectrics,  he  continues  with  an  assertion 
that  the  long-term  future  of  all  power  transmission  must 
lie  with  underground  cables.  Although  transmission  lines 
may  today  be  superior  lo  cables  on  first  cost  by  a  factor 
of  about  15%  he  feels  there  is  "unmistakably  something 
very  nineteenth  century  about  ihem."  and  that  with  further 
developments  of  cable  dielectrics  overhead  lines  will 
become  outmoded. 


Fig.  I.  Axial  criui-sectJor?  through  l.i.  delUKonneeted  and  fi.v.  itor- 
connecled  wtndtnjs  of  iuggesud  foil-wound  uansformer.  H.Y.  winding 
has  continuous  sheet  insulation  with  capacitance  control  coatings  at 
suitable  inleryals.  Winding  (jrepored  on  mandrel,  with  widths  topered 
to  give  requiretS  contour*  ot  cylindrical  ends.  On  top  of  winding  is 
formed  another  capaciiance-contralled  cylinder,  contoured  to  give 
equjpotentio/i  parallel  with  end-surfaces  of  winding  cylinder.  Cylindrical 
axial  cooling  ducts  are  included  in  the  winding  as  required.  Tapping 
leads  ore  taken  from  near  neutral  end 
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ships  are  rather  complicated,  the  weight  of  the  optimum 
transformer  can  be  taken  as  inversely  proportional  to 
the  ^  power  of  the  conductor  space  factor.  If  this  factor 
can  be  raised  to  80%  then  weight  and  cost  will  come 
down  to  about  40%  of  present  levels — or  alternatively, 
ratings  four  times  higher  will  be  achieved  for  the  same 
weight. 

Mr  Robinson  suggests  that  the  necessary  improvement 
will  be  in  the  form  of  making  each  turn  of  width  nearly 
equal  to  length  of  a  core  leg,  and  of  a  few  mils  radial 
thickness.  ^ 

Essentials  of  this  idea  are  shown  in  Fig.  1.  Advantages 
include: 

1.  All  solid  insulation  stressed  at  a  uniform  value. 

2.  Distribution  of  impulse  voltage  very  closely  linear;  no 
local  reinforcement  of  insulation  required. 

3.  Current  in  windings  is  free  to  dispose  itself  for  perfect 
ampere-turn  balance.  Axial  mechanical  forces  do  not 
arise.  (These  are  a  major  limitation  with  conventional 
windings.) 

4.  Since  the  conductor  is  thin  in  the  radial  dimension, 
conductor  eddy  current  loss  is  effectively  eliminated. 

5.  Cooling  ducts  are  in  the  body  of  the  winding  and  do 
not  limit  working  gradient  in  the  major  insulation. 

6.  Tap  windings  are  homogeneous  with  the  main  winding  in 
respect  of  ampere-turn  balance  and  impulse  distribution. 


To  make  a  transformer  of  the  type  envisaged  involves 
many  problems  of  a  constructional  and  manufacturing 
control  nature.  Although  the  conductor  will  probably 
remain  copper,  aluminium  with  a  thin,  tough  insulating 
oxide  coating  has  a  claim  for  consideration.  Because  there 
will  be  several  acres  of  insulation  between  turns  on  a 
large  transformer,  all  equally  stressed,  such  insulation 
must  be  entirely  free  from  fault.  However,  so  great  is 
the  saving  in  insulation  in  comparison  with  conventional 
methods  that  even  with  5  mils  thickness  between  turas,  the 
new  method  compares  favourably. 

It  should  be  possible  to  make  the  manufacturing  process 
nearly  continuous,  and  if  a  successful  technique  could  be 
evolved  the  high  labour  content  and  craftsmanship  of 
transformer  windings  would  disappear.  Cooling  systems 
could  be  made  individually  to  each  leg,  the  entire  winding 
being  enclosed  in  a  cylindrical  metal  tank  with  an  insulat- 
ing seam.  It  would  be  possible  to  obtain  assembly  on  site 
of  large  transformers  from  three  such  complete  sealed 
winding  groups.  This  could  open  the  way  to  practical  use 
of  transformers  on  several  thousand  MVA  rating. 

Earlier  in  his  address,  Mr  Robinson  discusses  some 
essential  aspects  of  engineering,  and  sees  the  answer  to  the 
problem  of  too  much  specialisation  in  a  broader  education 
at  school  and  four  years  rather  than  three  at  university. 


Ideas  for  improying  I.E.E.  working 


CORPORATE  members  of  the  Institution  of  Electrical 
Engineers  received  last  week  a  report  made  to  the 
IFE  Council  by  a  special  advisory  committee  set  up 
following  stormy  general  meetings  held  last  summer  to 
consider  revisions  to  by-laws.  The  committee  had  the  task 
of  reporting  to  the  lEE  Council  on  comments  and  pro- 
posals received  from  members  on  activities  and  organisa- 
tion of  the  Institution;  and  of  making  recommendations 
to  the  Council  on  ways  and  means  of  improving  channels 
of  communication  between  the  Council  and  members. 

The  Council  have  decided  to  send  the  report  to  members 
prior  to  considering  it  in  detail,  to  encourage  discussion. 
They  warn,  however,  that  detailed  consideration  by 
Council  may  result  in  some  of  the  recommendations  of 
the  special  advisory  committee  not  being  endorsed. 

Better  Commimication 

The  report  discusses  the  Institution's  working  in  the 
broadest  manner,  and  the  committee  introduce  their  con- 
clusions by  noting  that  whilst  it  is  clear  that  some  members 
have  become  restless  and  a  few  seriously  dissatisfied  with 
the  workings  of  the  lEE,  the  committee  are  satisfied 
that  there  is  nothing  basically  wrong.  Restlessness  has 
stemmed  largely  from  a  feeling  that  Council  have  become 
too  remote  from  members,  the  committee  endorsing  the 
Council's  own  diagnosis  that  inadequate  communications 
constitute  the  underlying  cause. 

Although  members  have  been  disturbed  for  various 
reasons,  the  committee  are  convinced  that  the  majority 
"would  be  satisfied  by  improvement  of  consultation  on 
major  issues,  and  the  avoidance  of  any  semblance  of 
tutelage  in  communications''  of  an  of)icial  nature  to  local 
committees  or  individual  members. 

Ideas  for  improving  matters  include  encouragement  for 
local  centre  chairmen  to  put  forward  names  for  the 
Council    to    consider    nominating    for    membership    of 


Council,  and  encouragement  for  groups  of  members  to 
nominate  additional  candidates.  It  is  suggested  that  views 
of  members  should  be  more  fully  canvassed  before 
decisions  are  reached  on  what  the  report  calls  ^'major 
domestic  issues"  and,  to  this  end,  local  centre  chairmen 
should  be  encouraged  to  discuss  Council  questions  with 
their  committees.  So  far  as  individual  members  are  con- 
cerned, the  committee  recommend  that  there  should  be 
encouragement  for  them  to  make  their  views  known  both 
when  they  approve  of  what  is  being  done  and  when  thcY 
have  criticism  to  offer. 


London  Members 

It  is  thought  it  may  be  valuable  to  give  members  livi^^ 
in  London  and  the  neighbouring  counties  some  sort  ^. 
local  centre  organisation  such  as  covers  other  parts  ^^ 
the  country,  and  so  bring  them  into  "constituency^ 
recommendation  on  Council.  It  is  recommended  that  ' 
panel  be  appointed  by  the  Council  to  study  this  probl^^ 
and  make  proposals  about  the  appropriate  reorganisati<:>^ 
General  local  centre  policy  is  discussed  at  length  in  t^ 
report,  with  a  number  of  detailed  suggestions  for  improV"^ 
ments. 

The  widely  canvassed  idea  that  the  papers  read  befc?^ 
the  Institution  and  at  present  published  in  the  Proceedirt0 
should  be  issued  only  as  "separates"  is  thought  to  ^ 
virtually  unworkable  in  view  of  the  large  number  of  pap^^ 
read  by  the  Institution.  After  considering  that  and  sevcr^ 
other  possible  disadvantages,  the  committee  see  t^* 
justification  for  a  change  in  the  present  procedure. 

Other  recommendations  deal  with  presentation  ^ 
financial  information  to  members  and  details  for  condi*^ 
of  special  meetings  and,  in  addition,  with  detaU^^ 
procedure  for  election  and  transfer  at  various  classes  ^ 
membership. 
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I.  E  C  T 


PECIPICATION8 


Air  Breakers  for  Icy  Conditions 

Outdoor  high-tension  air-break  switches  are  particularly 
sensitive  to  icy  conditions.  Whether  manual  or  automatic, 
a  coating  of  glaze  ice  on  the  contacts  may  be  sufficient  to 
prevent  them  from  opening  inasmuch  as  the  holding  force 
is  almost  invariably  applied  at  the  point  of  greatest 
leverage.  Manufacturers  are,  of  course,  well  aware  of  the 
hazard  and  endeavour  to  meet  it  by  a  variety  of  subter- 
fuges, some  of  which  are  considered  to  be  of  sufficient 
novelty  and  ingenuity  as  to  justify  patenting. 

One  such  specification,  No.  851,729,  has  just  been 
published  in  the  name  of  VEB  Transformatorenwerk  Karl 
Liebknecht  of  Berlin-Oberschdneweide,  Eastern  Germany. 
The  moving  blades,  of  conventional  pattern,  mate  mth 
spring-loaded  multi-element  fixed  contacts  between  which 


Air  break  switclt  coniactsjdisignsd^o  avoidlfdng  difficulties 

they  enter  with  a  sliding  movement  from  the  top.  The 
upper  pairs  of  elements  incorporate  leading-in  extensions 
which  serve  the  double  purpose  of  facilitating  entry  of 
the  blades  and  also  to  divert  the  arc  from  the  normal 
contacting  faces  on  opening.  Such  an  arrangement  is 
liable  to  freeze  solid  under  conditions  of  glaze  icing  but,  to 
counteract  the  risk,  the  inventors  pivot  the  elements  of  the 
fixed  contacts  at  the  base  and  cross-link  them  with  a 
connecting  bar  so  that  they  move  upwards  and  away  from 
the  moving  blade  within  limits  on  opening.  It  is  claimed 
that  this  movement  will  break  the  coating  of  ice  and  free 
the  blades  and  this  may  well  be  so  providing  only  that  the 
intervening  space  between  adjacent  elements  is  not  so  filled 
with  ice  as  to  prevent  movement.  No  mention  of  provision 
to  avoid  the  hazard  is  in  the  specification,  but  it  is 
obvious  that  some  will  have  to  be  made. 

Electroplating  on  Sintered  Metal 

Powder  metallurgy  is  a  technique  which  encompasses 
many  branches  of  engineering  and  which  is  particularly 
relevant  to  the  ever-widening  semiconductor  fields.  While, 
therefore,  the  specification  850,016,  credited  to  Altalanos 
Geptervezo  Iroda  of  Budapest,  Hungary,  is  not  directed 
specifically  to  electrical  applications,  it  is  of  pertinent 
interest. 

One  of  the  shortcomings  of  sintered  metal  components 
is  that  they  have  a  porous  structure.  This  is  a  disadvantage 


when  the  component  is  required  to  be  plated  with  nickel 
and/or  chromium  since  the  electrolyte  penetrates  the  body 
of  the  component,  which  may  lead  to  disintegration.  In 
the  invention,  iron-containing  bodies  made  by  powder 
metallurgy  are  rendered  less  porous  by  forming  on  the 
outer  surfaces  a  coating  of  *'blue  oxide"  such  as  can  be 
made  by  applying  super-heated  steam  at  temperatures  of 
550°C  to  600°C.  The  coating  so  formed  is  found  to  be  a 
suitable  base  for  direct  electro-plating  with  copper,  nickel 
or  chromium.  The  oxide  on  the  surface  is  said  to  close  the 
pores  to  such  an  extent  that  substantially  no  corrosion 
occurs  under  the  deposited  metallic  layer. 

Rectified  A.C.  for  Cars 

Although  rectified  a.c.  generation  with  flywheel  magnetos 
has  been  used  for  battery-charging  and  lighting  on  motor- 
cycles for  many  years,  mostly  using  copper  oxide  rectifiers, 
it  has  not  been  applied  to  any  extent  in  the  motor-car 
industry.  Now,  in  specification  851,625,  Joseph  Lucas  of 
Birmingham  describes  a  method  of  regulating  the  voltage 
on  such  generating  systems,  which  enables  them  to  be  used 
on  cars  and  commercial  vehicles  without  hazard  to  the 
battery  and  using  semiconductor  rectifiers. 

The  output  of  the  alternator,  a,  is  rectified  through 
the  bridge,  b,  and  applied  directly  across  the  terminals 
of  the  battery,  c.  The  rectifiers  prevent  reverse  flow  from 
the  battery  to  the  alternator  when  the  engine  is  shut  down 


A  zener  diode  reguhtoris  part  of  this  rectified  a,c.  car  generator  circuit 

without  the  necessity  for  a  cut-out.  To  prevent  excessive 
charge  at  high  r.p.m.  of  the  alternator,  a  zener  diode,  /, 
is  shunted  across  the  rectifier  when  the  ignition  switch,  df, 
is  closed  to  give  supply  to  the  ignition  coil,  e.  At  a  pre- 
scribed voltage  the  diode  breaks  down,  shunting  the  flow 
to  the  battery  but,  in  the  manner  of  such  devices,  re- 
establishing its  high  resistance  as  soon  as  the  voltage  drops 
again.  The  load  on  the  alternator  may  be  limited  by  insert- 
ing a  resistance  in  series  with  the  zener  diode. 

In  an  alternative  arrangement,  the  breakdown  current 
through  the  zener  diode  is  used  to  operate  relay,  h,  which 
cuts  out  part  of  the  field  of  the  alternator,  so  lowering 
the  voltage. 


Reproduced  by  permission  of  the  Controller  of  H.M.  Stationery  Oflke. 
Copies  of  specifications  may  be  obtained  from  the  Patent  Office  (Sales 
Branch),  25  Southampton  Bldgs.  W.C.2.  Price  3s  6d. 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


CANADA 

New  Cable  Plant 

Cables  from  transmission  to  commimi- 
cation  types  are  to  be  manufactured  in 
a  new  $600,000  factory  at  Woodside 
recently  opened  by  Phillips  Electrical 
Co.,  Brockville,  Ontario. 

Guarantee  against  future  blackouts  for 
the  city  of  Campbellton  was  given  by  Mr 
J.  C.  Chatterton  at  the  opening  of  a 
new  50,000  h.p.  thermal  station  at  Les 
Boules,  Quebec. 

Gas  Turbine  Commissioned 

Towards  the  end  of  last  month,  a 
26  MW  gas  turbine  was  brought  into 
service  at  the  Regina  power  station, 
Saskatchewan.  The  turbine  was  built 
by  Canadian  General  Electric  and  was 
brought  into  service  earlier  than  was 
anticipated  to  supplement  existing 
generating  plant,  damaged  in  an  ex- 
plosion at  the  station  a  few  weeks  ago. 

US  Defence  Orden 

So  far  this  year,  Canada  has  received 
$70  million  worth  of  defence  orders  from 
the  United  States,  said  I>efence  Produc- 
tion Minister  0*Hurley  recently.  The 
bulk  of  Canadian  orders  are  for  elec- 
tronic components,  and  Mr  O'Hurley 
hoped  that  the  figure  could  soon  be 
raised  to  $300  million.  Last  year  Canada's 
orders  amounted  to  $%  million. 

Genefator  Arrangemoit 

The  imposition  of  an  import  duty  on 
steam  turbo-generating  sets  of  700  h.p. 
and  over  (noted  in  our  13  Oct.  issue), 
has  obviously  pleased  some  manufac- 
turers in  Canada.  Such  imports  have 
amounted  to  around  $15  million  annually 
in  recent  years.  It  is  now  revealed  that 
the  John  Inglis  Co.  Ltd. — Canadian  asso- 
ciates of  the  English  Electric  Co. — and 
Canadian  Westinghouse  Co.  are  co- 
operating in  a  plan  for  the  manufacture 
of  large  sets  in  Canada.  The  steam  tur- 
bines will  be  produced  by  John  Inglis  in 
its  Scarborough  works  (where  a  140,000 
sq  ft  extension  is  in  hand),  while 
Canadian  Westinghouse  will  manufacture 
the  generators  at  Hamilton.  Until 
recently,  all  large  steam  turbo-generator 
sets  installed  in  Canada  have  been  pur- 
chased from  other  countries,  but  John 
Inglis  have  just  completed  a  100  MW 
set  for  Ontario  Hydro's  Thunder  Bay 
power  station  and  the  Canadian  General 
Electric  Co.  are  manufacturing  a  sub- 
stantial portion  of  the  two  300  MW  sets 


ordered  last  December  for  the  Lakeview 
station  in  conjunction  with  AEI  of 
Canada  Ltd.  Mr  H.  B.  Style,  president 
of  John  Inglis,  said  his  company 
had  installed  special  equipment,  includ- 
ing test  apparatus,  for  the  manufacture 
of  steam  turbines  up  to  any  size  re 
quired  by  Canadian  utilities.  Mr  G.  L. 
Wilcox,  president,  has  explained  that  the 
size  of  the  Canadian  market  for  such 
steam  turbo-generators — about  $15  mil- 
lion a  year  for  the  next  five  years — 
was  not  large  enough  to  justify  dupli- 
cating the  John  Inglis  facilities  for  the 
steam  portion  of  the  equipment.  But  the 
two  companies  working  together  could 
produce  the  machines  efficiently  and 
economically  and  could  supply  an  in- 
creasing portion  of  the  market. 

AUSTRALIA 


Remote  Supply  Scheme 

A  contributory  scheme  for  electricity 
extensions  has  been  announced  by  the 
Western  Australian  State  Government. 
Object  of  the  scheme  is  to  enable  rural 
areas  to  obtain  electricity  supply  more 
rapidly.  The  electricity  commission  will 
continue  to  extend  their  supplies  in 
closely  settled  areas  where  they  are 
economical,  but  consumers  outside  these 
areas  can  now  pay  for  additional  exten- 
sions. Various  schemes  for  arranging 
payments  are  being  worked  out,  includ- 
ing an  annual  payment,  a  capital  sum 
to  meet  initial  cost  of  the  line  with  a 
further  annual  charge  for  maintenance 
and  administration. 

Power  Too  Costly  tw  Fanners 

At  a  recent  conference  in  Devonport, 
Tasmania,  a  resolution  was  agreed 
calling  for  a  reduction  in  the  cost  of 
providing  power  supplies  to  farms.  Rep- 
resentatives were  told  that  farmers 
within  a  mile  of  a  power  supply  had 
found  the  cost  of  connection  was  as 
much  as  £500.  The  conference  resolu- 
tion called  on  the  hydro-electric  commis- 
sion to  abolish  or  considerably  reduce 
such  charges. 

Bigger  Loss 

Operations  of  the  Hydro-Electric  Com- 
mission of  Tasmania  in  the  year  ended 
30  June  last  resulted  in  a  loss  of 
£180,982,  compared  with  a  loss  of 
£55,837  in  the  previous  year,  the  Auditor- 
general  has  just  revealed.  The  loss  con- 
trasted with  profits  of  £9.822,  £346,403, 
and  £137,951   made  in   1958-59,  1957-58. 


and  1956-57,  respectively.  The  reveow 
from  the  sale  of  bulk  power  was 
£1,756,111  compared  with  £l,683i25. 
£1,619,339  and  £1,421,232  in  the  three 
previous  years.  Revenue  from  the  sak 
of  retail  power  was  £5,290,640  for  the 
year  just  ended,  compared  with 
£4,864,084,  £4,599,040  and  £4,271,914  in 
the  three  preceding  years.  Total  revenue 
by  the  commission  for  the  year  amoun- 
ted to  £7,285,437.  The  increase  in  the 
revenue  for  the  year  was  £562,032,  an 
increase  of  8-4%. 

S.  AFRICA 


Plant  for  Komati 

Babcock  and  Wilcox  Ltd.  are  to  supply 
three  900  kib/hr  boilers  for  the  second 
stage  of  the  Komati  power  station  for 
the    Electricity    Supply    CommissioD  of      i 
South  Africa.  The  order  for  the  asso- 
ciated  three    100   MW  turbo-generatoR      ! 
has  been  placed  with  MAN,  of  Westem 
Germany,  but  the  contract  provides  foi 
the    alternator   work    to    be   sub-let  to 
AEG  (who  are  providing  the  first  two 
100   MW   sets   for   that  station).  Thsst 
latest  machines  are  scheduled  to  be  in 
service  in   1963-64.  In  the  first  section 
of  the  station,  the  two  900  klb/hr  boilers 
are  being  supplied  by  MitcheU  Engineer' 
ing  Ltd.  as  we  reported  on  23  Jan.,  195^* 

Iscor  expansion  programme 

A  new  expansion  programme,  annoU^ 
ced  by  the  South  African  Iron  and  St^^ 
Corporation  (Iscor),  will  cost  abo*^ 
£270  million  and  will  extend  oV^ 
12  years.  The  programme  is  expected  "^^ 
raise  production  of  ingot  tons  to  -*^' 
million  a  year  by  1972.  A  £56  milli^^ 
expansion  programme  is  already  unc^ 
way  and  is  expected  to  be  complcC^ 
in  12  months.  A  wire  rod  mill,  p^^ 
ducing  180,000  tons  of  wire  rod  a  ye 
has  recently  begun  operating  at  Isco 

FRENCH  W.  AFRICA 

Large  Diesel  Generator  Contract 

A  contract  for  16  MW  of  dies-s 
generating  plant  has  been  placed  wi^  '^ 
the  Hawker  Siddeley  Group  by  i^ 
International  iron  ore  mining  proj^^ 
(MIFERMA)  in  Mauritania,  French  We^ 
Africa.  The  order  is  valued  at  £460,0<^ 
and  was  obtained  in  the  face  of  fier*^ 
international  competition. 

The  generating  plant  will  be  install^ 
in  two  power  stations  and  will  compri  ^ 
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nlcH  diesels  driving  Brush  tur- 
Power  from  the  diesel  generator 
ill  supply  the  entire  mining  and 
iDdliog  facilities. 

order,  obtained  by  Mirrlees, 
on   and  Day,  is  said  to   be  the 

contract  placed  by  MIFERMA 
British  organisation  and  brings  die 
srdcr  intake  for  the  current  year 

million,  of  which  65%  is  from 
•ort  ma^et. 

UGANDA 


Scbeme 

missioning  of  a  new  substation  at 
in  Teso  marks  the  completion  of 
:ond  stage  of  the  Uganda  Elec- 
Board's  Kaberamaido  district  elec- 
on  scbeme.  An  II  kV  power  line 
}Q  from  the  main  33  kV  system 
ing  power  to  three  villages.  Work 
main  system  serving  the  remainder 
area  covered  by  the  scheme  is 
d  to  be  finished  by  the  end  of 
t,  1961. 

GREECE 

Pntgnsa 

I  impressive  figures  for  power 
s  in  Greece  are  disclosed  in  the 
for  the  year  1959,  which  com- 
be  first  ten  years  since  the  estab- 
it  of  the  Public  Power  Corpora- 
eneration  per  head  of  population 
in  markedly  from  93  kWh  in  19SI 
kWh  in  1959,  an  increase  of 
In  1956,  simultaneous  with  the 
ng  of  the  second  power  pro- 
e,  the  Greek  Government  appoin- 
^  as  the  sole  agents  for  generation 
itributioD  of  electric  power.  They 
0  be  responsible  for  purchasing 
;  provincial  undertakings  and 
g  a  uniform  low-rate  schedule 
lOut  Greece. 

ng  1959,  77  local  utilities  were 
ied  and  the  number  of  customers 
)  468,000,  an  increase  of  45%. 
f  electricity  at  1.004  million  kWh 
1959  showed  a  marked  increase 
%  on  the  1958  sales.  Revenue  also 
afply  by  31-3%  to  Drs  620-7  mil- 
a  meet  the  increasing  demand  for 
ity,  which  for  the  last  ten  years 
erased  13%  annually,  markedly 
than  the  7%  annual  increase  in 
Western  countries,  a  considerable 
imeni  programme  is  under  way. 
«r.  in  spite  of  unusually  dry  con- 
hydro-electric  generation  amoun- 
36-2%  at  419  million  kWh. 
leneration  in  Greece  amounted  to 
nillion  kWh,  of  which  735  mil- 
Vh  was  generated  by  the  Alhens- 
Electric  Co.  During  ihe  year 
It  70  MW  section  of  Ptolemais 
was  completed  and  the  s;cond 
of  125  MW  was  under  construc- 
a  Tavropos  three  40  MW  units 
nned.  This  year,  construction  of 
the  largest  hydro-electric  projects 
ope,  the  Kremasta- Ache  loos  de- 
ent,  has  begun  and  also  a  further 
for  2S   MW  at  Edessaios.  New 


150  kV  transmission  lines  are  in  course 
of  erection'  both  for  serving  Greek  dis- 
tricts and  also  for  linking  lo  the  Yugo- 
slavian system.  In  Crete,  a  66  kV  system, 
.  now  completed,  forms  the  backbone  for 
ihc  island's  distribution. 

W.  GERMANY 

Rebigeratw  Prodocticm 

This  year's  production  of  household 
refrigerators  in  West  Germany  is  en- 
pected  lo  be  over  2.200,000,  an  increase 
of  16%  on  last  year.  It  was  recently 
stated  that  every  third  household  now 
has  a  refrigerator. 

POLAND 

Boiln  aad  Turbine  Production 

The  likelihood  of  rapid  expansion  is 
reported  for  the  relatively  young  Polish 
turbine  and  boiler  industry.  The  present 
five-year  plan  covers  over  400  MW  of 
turbines  including  50  MW  units.  In  the 
subsequent  five-year  plan  to  1965,  con- 
struction is  scheduled  for  12-120  MW 
units  with  increases  to  320  MW  units 
by  ttie  beginning  of  1965. 

In  the  same  period,  boiler  production 
is  expected  lo  include  sizes  from  the 
present  capacity  of  520  klb/hr  lo 
1,460  klb/hr.  designed  to  use  hard  and 
brown  coal  as  fuel. 

NORWAY 

ReactOT  Start-Dp 

Steam  was  produced  for  the  first  time 
on  5  Oct.  by  the  heavy-water  boiling 
reactor  at  Halden,  buili  by  the  Nor- 
wegian Atomic  Energy  Institute.  Claimed 
to  be  the  first  reactor  of  its  type  in  the 
world,  it  is  unusual  in  being  constructed 
inside  a  mountain  and  in  being  operated 


worth   over  Rs3   million, 

I  his  outdoor  switching 
station  al  Roorkee.  140 
miles  N.E.  of  Delhi,  has 
equipment  supplied  by 
the  General  Electric  Co. 
Ltd.,  through  its  sub- 
sidiary, the  GE  of  India 
Ltd .  Our  illustration 
shows  one  of  the  five 
132  Af,  I.50Q  MVA  oil 
circuil'breakers.  The  con- 
tract included  ten  66  kV, 
500  MVA  oil  c.bS.  53 
rotary  isolators.  12  three- 
phase  sets  of  surge  di- 
verters,  132  kV  and  66 
kV  voltage  transforinen, 
control  and  relay  hoards, 

II  kV  and  400  V  indoor 
switchboards,  compres- 
sors and  batteries.  All 
c.b's  are  arranged  for 
local  or  remote  opera- 
lion.  Because  of  the  wide 
variation  in  temperature 
and  humidity  in  tile  area, 
heaters  are  filled  above 
the  oil  level  in  the  cir- 
cuit-breaker tanks  and  in 

the  operating  kiosks 


by  remote  control.  The  reactor  has  a 
present  rating  of  S   MW  and  is  being 

used  for  an  experimental  programme 
by  a  team  of  European  nuclear  physicists. 
Eventually  the  output  will  be  raised  to 
20  MW  and  it  is  intended  that  steam 
generated  by  the  reactor  will  supply  a 
nearby  pulp  and  paper  mill  on  a  regular 
industrial  basis. 

Industriai  Pians 

The  Norwegian  Minister  of  Industry 
recently  outlined  an  extensive  £250  mil- 
lion industrial  expansion  programme. 
Projects  included  in  the  plan  are  a 
£4  million  coking  plant  to  produce  up 
lo  250,000  tons  annually,  a  kraft  paper 
mill  with  an  output  of  60,000  tons 
annually,  and  a  new  carbide  factory  to 
produce  4OJX)0  tons  annually.  Expan- 
sion is  also  being  considered  in  the 
aluminium  industry,  and  the  iron  and 
steel  industry  will  benefit  by  a  resump- 
tion of  mining  In  the  Dunderland  Valley 
at  a  cost  of  £125  million  and  an  £8  mil- 
lion extension  of  the  Mo  i  Rana  iron 
and  steel  plant.  A  new  ferro-silicon 
factory  is  also  in  course  of  preparation. 

WEST  INDIES 


Power  Station  Closure 

Passing  of  an  era  in  West  Indian  elec-v 
tricity  supply  is  signalled  by  a  statement 
that  the  Bog-Walk  hydro-electric  station 
will.be  closed  when  the  present  frequency 
conversion  scheme  is  completed  in  1962. 
The  station,  which  was  commissioned 
towards  the  end  of  the  last  century,  has 
now  become  obsolete  and  in  recent  years 
has  only  produced  500  kW. 

Five  other  hydro-electric  stations 
operated  by  the  lamaica  Public  Service 
Co,  require  only  minor  conversion  and 
will  continue  to  operate. 


Personalities 
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in  the  industry 


Mr  H.  G.  CampMI 


Mr  J.  D.  Dalt^tM 


Chairman  and  managins  direclor  ol 
Parkinson  Cowan  Ltd.,  Mr  H.  P.  Bariur, 

M.  INST.  a/kS   E.,        M.I.E.E.,         M.I.  MECH.  £.. 

MJNST.T.,  F.B.I.M..  was  last  week  elected 
cbainnan  of  tbc  British  Institute  of 
Maoasement  of  which  he  ii  a  founder 
member.  Mr  Barker  served  an  engineer- 
ing apprenticeship  with  the  Otis  Elevator 
Co.  and  after  a  period  in  business  on  his 
own  account  making  electric  heaters,  and 
expericDce  with  the  French  meter  and 
instrument  firm,  Compagnie  des  Comp- 
teurs,  joined  the  board  of  Measurement 
Ltd.,  a  lubsidiaxy  of  Parkinson  and 
Cowan,  in  1938.  During  the  war  he  was 
for  four  years  with  the  MAP,  latterly 
as  deputy  director  of  instrument  produc- 
tioD.  He  (ubsequently  became  engineer- 
ing director  of  Parkinson  and  Cowan, 
then  managing  director  and,  in  1956. 
chairman. 

Dr  S.  Eni^h,  d.sc.,  m.i.e.e.,  f.i.e.s., 
FJNST.p.,  has  now  relinquished  his 
position  as  chairman  of  Holophane  Ltd., 
having  retired  from  all  executive  duties 
in  December  hut.  The  new  chatrman 
of  the  company  is  Mr  H.  G.  Campbell, 

T.D.,  M.A.,  A.M.I.E.E.,  A.M.I  .MECH  .£.,  F.I.E.S., 

who  is  also  managing  director  of  Ben- 
jamin Electric  Ltd.  Dr  English,  who  is 
remaining  on  the  board  of  Holophane, 
was  earlier  this  month  made  an  hon. 
member  of  the  Illuminating  Engineering 
Society,  of  which  he  was  president  in 
1937-38.  He  joined  Holophane  33  years 
ago  as  head  of  their  research  depart- 
ment, became  technical  director  in  1936, 
deputy  managing  director  in  1946.  joint 
managing  director  in  1949  and,  from 
195S  to  1957,  was  vice-chairman,  after- 
wards becoming  chairman. 

Boiler  plant  design  engineer  at  the 
headquarters  of  the  CEGB  since  1952, 
Mr  F.  DrauflcM,  b.sc.(eng.),  m.i.mech.e.. 
A.M.I.E.E..  M.iNST.F.,  bas  been  promoted 
to  power  plant  design  engineer.  (*ESH. 
page  47.)  Mr  Dransfield  joined  the  staff 
of  the  Yorkshire  Electric  Power  Co.  in 
1916  and  became  boiler  house  superin- 
tendent with  Leicester  Corporation  Elec- 
iriciiy  Deparlmeni  in  1924.  From  1932 
lo  1938  Mr  Dransfield  was  boiler  plant 


manager  with  Castner  tCellner  Alkali 
Co.  and  from  1939  to  1950  was  em- 
ployed by  Babcock  and  Wilcox  Ltd.,  first 
as  a  senior  service  engineer  and  then  as 
a  boiler  design  engineer.  In  March,  1950, 
he  joined  tbc  staff  of  the  then  British 
Electricity  Authority  as  a  senior  assis- 
tant engineer  in  the  Generation  Design 
Branch  of  headquarters,  and  in  1952  be- 
came boiler  plant  design  engineer. 

Formerly  guided  weapons  service 
manager  to  de  Havilland  Propellers  at 
Hat&eld,  Mr  J.  D.  Dale-Lace,  aj>i.[.e.e., 
D.F.H.,  has  been  appointed  sales  manager 
of  Radio  Components  and  Special 
Products  Department.  AEl  Radio  and 
Electronic  Components  Division.  He  was 
trained  as  an  electrical  engineer  at 
Faraday  Hse,  where  he  obtained  the 
Faraday  Hse  Diploma  in  electrical  en- 
gineering. In  1940  he  joined  the  Royal 
Navy  as  an  Electrical  Officer  and  was 
demobilised  with  the  rank  of  lieutenant 
in  1946.  He  then  joined  Pye  Ltd.,  of 
Cambridge,  where  he  worked  on  the 
development  of  television  transmission 
equipment.  Mr  Dale-Lace  went  to  South 
Africa  in  1947,  where  he  was  for  four 
years  technical  representative  for  the 
Sperry  Gyroscope  Co.'s  South  African 
agents.  He  rejoined  Pye  in  1951  as  a 
telecommunications  sales  engineer  and 
eventually  became  senior  export  sales 
engineer  for  tekcommunicalions  and 
specialised  equipment  before  joining  dc 
Havilland  Propellers  in  1956. 

The  end  of  this  month  will  bring  the 
retirement      of      Mr      L,      Doogbss, 

A.M.INST.C.E.,  M.I.E.E.,  from  the  position 
of  engineer  and  secretary  of  'die  Isle 
of  Man  Electricity  Board.  From  1  Nov. 
he  will  be  succeeded  in  ibat  post  by 
Mr  H.  WilUanBon,  am.i.e.e.,  who  is  now 
chief  assistant.  ('ESH,  page  179).  Mr 
Douglass  took  over  as  engineer  and  sec- 
retary late  in  1942,  relinquishing  the 
position  of  district  manager  to  the  Corn- 
wall Electric  Power  Co.  which  he  had 
held  since  1935.  Earlier,  Mr  Douglass 
was  power  station  superintendent  to  the 
Ceylon  Government  from  1928  lo  1930, 
serving   at   Colombo.    From   then    until 


V.  Robimon  Mr  P.  McKama 

1935  he  was  engineer  and  manager  K 
the  Dacca  Electric  Supply  Co.,  Beagii 
He  reorganised  the  Patna  Electric  Siipptf 
Co.  system  following  an  earthquake  in 
1934. 

Mr  Neville  RoUbioii  bas  been  appoin- 
ted deputy  controller  of  publicity  lo  Ibc 
General  Electric  Co.  Ltd.  and  has  R- 
sigaed  from  Union  Intemational  LU 
Prior  to  becoming  advertising  nasatf 
to  the  latter  concern  in  1955,  Mr 
Robinson  was  with  Mather  and  Crowto 
and  for  a  number  of  years  their  (kcu- 
live  for  the  EDA  and  British  Elecirioiy 
campaigns.  Before  the  war  he  worked 
on  the  sales  side  of  Radiation  Ltd. 

General  manager  of  the  Prrak  tiiia 
Hydro-Electric  Power  Co.  Ltd.,  Mr  J.  '■ 
Hannah,  d.s.o.,  pj.k.,  has  returned  to 
this  country  from  Malaya  prior  to  tetiie' 
menl.  His  successor  in  that  position  is 
Mr  J.  W.  Snilfc,  who  joined  the  con*' 
pany  in  July,  1938  and,  since  the  war,ba« 
been  successively,  distribution  superin- 
tendent and  chief  engineer.  NewlY 
appointed  generation  superinlendeat  t" 
the  company  is  Mr  F.  B.  MoAIhm*'' 

Mr  P.  McKcua,  who,  as  tut:  brie^? 
noted  earlier  this  month,  has  be^J 
appointed  marketing  director  of  A&'' 
Gala  Ltd,  (the  export  organisation  <^ 
AEI -Hot point),  was  previously  depii*-!' 
general  manager  of  Ihcir  Inlematio™^ 
Division.  He  joined  AEI-Hotpoini  •* 
July,  1957,  was  appointed  markelir** 
manager,  home  laundry,  the  followir*' 
year,  and  transferred  to  AEI-Gala  Lt^^ 
in  August.  1959, 

To  mark  his  completion  of  50  year^ 
service  with  Nalder  Bros,  and  Thomf^" 
son  Ltd.,  Mr  E.  W,  Semmaia,  A-M.ii-^-" 
managing  direclor,  was  last  week  pr^^ 
sented  with  a  radiogram  by  Mr  A.  C^ 
O'Neill,  M.I.E.E..  chairman,  on  behalf  o~' 
the  directors.  Mr  Semmens  progr 
from  a  test  room  engineer  lo  becom*- 
produciion  manager,  and  was  elected  i^ 
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the  board  of  directora  in  1950.  He  be- 
came managing  director  in  1957.  Mr 
Scnunens  is  chajrman  of  the  Instrument 
Section  of  BEAMA  and  a  member  of 
the  Council  of  ihe  Scientific  Instrument 
Manufacturers'  Association. 

Mr  R.  M.  Gtedson,  b.sc.,  has  been 
appointed  a  director  of  J.  Gledson  and 
Co.  Ltd.,  electikal  wholesalers,  of  New- 
castle upon  Tyne.  After  leaving  Loreito 
School,  Edinburgh,  Mr  Gledson  served 
his  time  with  C.  A.  Panons  and  Co. 
Ltd.  and  graduated  in  electrical  engineer- 
ing at  Durham  University.  Mr  Gledson 
is  the  son  of  Mr  W.  R.  Gledson  and 
grandson  of  the  late  Mr  J.  Gledson,  who 
founded  the  company  in  1912. 

Mr  Gland  Laarcnce  has  resigned  from 
the  board  of  Laurence,  Scott  and  Elec- 
tromotors Ltd.  after  37  yeart'  service. 
His  son,  Mr  J.  A.  Laveiice,  bag  been 
appointed  to  the  vacancy  thus  created. 
Mr  J.  A.  Laurence,  like  his  father,  is  a 
member  of  the  Stock  Exchange,  London. 

Founder  and  managing  director  of 
Dynamo  and  Motor  Repairs,  Mr  T.  A. 
AtkiBson  is  retiring  from  full-time 
employment  with  the  company  at  the  end 
of  this  month.  He  will  remain  as  con- 
sultant for  a  time.  Mr  Atkinson,  who 
is  68  years  of  age,  founded  Ihe  company 
in  1920.  Earher  he  was  works  engineer 
with  Lancashire  Dynamo  and  Crypto, 
which  is  now  also  in  the  Metal  Industries 
group.  Mr  C  E.  VlnceDt,  who  joined 
the  company  in  1958.  has  been  appointed 
director  and  general  manager  of  Dynamo 
and  Motor  Repairs  in  succession  to  Mr 
Atkinson. 

Wolf  Electric  Tools  Ltd.  announce  that 
Mr  D.  P.  KcrAaw  has  been  appointed 
general     manager    of     their    Canadian 

Mr  E.  Humphrey  Browne,  deputy 
chaiimas  of  the  National  Coal  Board, 
has  been  appointed  a  director  of  the 
National  Industrial  Fuel  Efficiency  Ser- 
vice. 

Messrs  A.  K.  Craighead,  T.  L  Hobart, 
T.  L.  Reed  and  G.  E.  Rlchardi  have 
been  appointed  to  the  board  of  AUied 
Iron  founders  Ltd. 

We  briefly  referred  last  week  to  the 
promotion  of  Mr  L.  E.  Gates  as  sales 
manager  of  Berry's  Water  Heater  Divi- 
sion; we  are  now  able  to  reproduce  his 
portrait,     below.     Mr     Gates    has    been 


Mr  A.  B.  Cah«n  (Bvcoitd  fr&m 
lafl),  chBlrman  of  tha 
Sautharn  Rhedaala  Blactridtr 
Suppir  CommlnkHi  far  twarlr 
12  graan.  radrad  on  IS  Oct. 
Ha  l<  Man  h«ra  okli  hh  wHa 
■t  ■  racapdon  ilvan  In  Salia- 
burr  by  Iha  fadanl  HlnldBr 
of  Pswar,  Sir  Malcsim  Bar- 
raw,  rifht.  On  tha  iaft  !•  Mr 
J.  W.  Plillllpa,  a  mambar  of 
dM  CammlHlan 


In  recognition  of  his  50  years'  service 
with  Parmiter,  Hope  and  Sugden  Ltd., 
a  dinner  was  0ven  in  honour  of  Mr 
G.  Ashlcigh  Long,  a  director  and 
London  manager  of  the  company, 
recently,  at  which  he  was  presented  with 
a  gold  wrist  watch  by  Mr  E.  W.  Sugden, 
chairman  and  joint  managing  director. 
Mr  Long's  career  with  the  company  was 
interrupted  by  war  and,  returning  to 
the  firm  in  February,  1919,  he  became 
personal  assistant  to  Mr  Vemon  Hope. 
Two  years  later  he  was  appointed 
northern  area  representative  and  in  1930 
opened  the  company's  London  office.  Mr 
Long,  who  became  a  director  in  1936, 
will  continue  in  his  present  capacity  with 
the  company. 


electric  domestic  ai^liaiKe  field  for  many 
years  and  was  previously  general  sales 
manager  of  Remington  Shavers  for  a 
number  of  years. 

Mr  D.  Saward  has  resigned  from  the 
position  of  managing  dirrctor  of  Texas 
Instruments  Ltd.  in  order  to  devote  more 
time  to  his  other  activities,  but  be 
remains  a  director.  The  new  mana^g 
director  of  the  company  is  Mr  A.  N. 
ProTOfL  A  former  naval  officer  and  an 
engineering  graduate  of  Tufts  and  New 
York  Universities,  Mr  Provost  served 
with  Sylvania  Electric  Products,  becom- 
ing corporate  manager  of  management 
engineering.  Later  he  was  appointed 
chief  engineer  of  Mergenthaler  Linotype, 


n   At  the  j 


Mr  F.  I.  Edmonds  has  been  appointed 
general  sales  controller  of  Sunbeam 
Electric  Ltd.  in  charge  of  the  whole  of 
the  company's  sales  and  advertising 
activities.  In  this  capacity  he  is  directly 
responsible  to  the  managing  director.  He 
will  operate  from  the  l^indon  offices. 
Mr  Edmonds  joined  the  staff  of  Sunbeam 
year    ago    as    general    merchandising 


boutn  bast  tor  tne  past  seven  years.  sullancy.  He   has  been  engaged  m  tne 

Mr  I.  £.  Goies  Mr  f.  ;.  Etimonit  Mr  N.  L  Lupton 


right:  Miss  D.  B. 
Long,  Mr  G.A. 
Long.  Mr  E.  W. 
Sugden     {chair- 

managing  direc- 
tor), Mrs  E.  W. 
Sugden  and  Mr 
J.  V.  G.  Hope 
(joiru  managing 
director.  Par- 
miter,  Hope  and 
Sugden) 


before  joining  the  Semiconductor-Com- 
ponents Division  of  Texas  Instruments 
Inc.  in  Dallas,  Texas,  USA.  as  chief 
industrial  engineer.  Subsequently,  he 
combined  this  duty  with  that  of  chief 
mechanisation  engineer,  before  being 
appointed  manager  of  the  Special  Com- 
puter Devices  Department  in  January, 
1959. 

Formerly  commercial  manager  of 
Microcell  Ltd.,  Mr  N.  L.  Lnpton,  M.A., 
A.F.R.AE.s.,  A.S.M.A..  has  joined  the  Ples- 
sey  Co,  as  contracts  manager  of  (be  elec- 
tronics and  equipment  group.  After  war 
service  with  the  RAF,  Mr  Lupton  joined 
Ihe  Sperry  Gyroscope  Co,  Ltd.  in  1941 
as  a  service  engineer  in  their  aeronautical 
department.  In  1941  he  was  seconded  by 
Sperry  to  the  US  8lh  AAF  as  an  arma- 
ment specialist  and  later  became  founder 
and  chief  instructor  of  the  US  Power 
Turret  School  at  Kirkham,  Yorkshire. 
After  his  return  to  Sperry  in  1944,  Mr 
Lupton  held  various  appointments  in  the 
company's  Sales  Division  and  then 
joined  Microcell  Ltd.  In  1958. 
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Four  new  appointroenU  are  anoounccd 
by  Nash  and  Thompson  Ltd.  Mr  R.  G. 
Smith  is  now  contracts  manager,  re«- 
ponsible  for  all  sub-contract  activities; 
Mr  A.  If.  Lee  becomes  sales  engineer 
for  the  Midlands  and  Northern  England, 
responsible  for  the  sales  of  metallurgical, 
process  control,  survey  and  electronic 
equipment:  Mr  D.  H.  Yafes,  previously 
with  A.  H.  Hunt  (Capacitors)  Ltd.  has 
joined  the  company  as  sales  office 
manager  and  the  position  of  chief  in- 
spector has  now  been  filled  by  Mr  A. 
Ward,  previously  with  Wayne  Kerr 
Laboratories  Ltd. 

Works  manager  of  the  Leatherbead 
factory  of  Thermega  Ltd.,  Mr  V,  E. 
SwindeiU)  M.B.e.,  has  retired  on  grounds 
of  ill  health  after  32  years*  service  with 
the   company.   He   was   responsible    for 


the  beginning  of  1939  and  remained  in 
that  post  until  be  took  up  his  present 
appointmeDt.  Mr  Watts  entered  the  in- 
dustry In  1941  and  did  his  early  training 
with  the  Ipswich  Corporation  undertak- 
ing. He  continued  with  the  Eastern  Board 
until  1958  when  he  was  appointed  district 
engineer  at  Grimsby.  He  recently  trans- 
ferred to  the  Commercial  Department 
succeeding  Mr  E,  H.  Jnbb  who  was 
appointed  district  manager  at  Gains- 
borough earlier  this  year. 

Mr  T,  Haoiubyi  m.S.M.a.,  has  been 
appointed  general  sales  manager  of  Mine 
&fety  Appliances  Co.  Ltd.  Earlier  he 
was  for  four  years  sales  manager  of 
Multitone  Electric  Co.  Ltd.,  after  being 
on  the  overseas  sales  staff  of  the  Auto- 
matic Telephone  and  Electric  Co.  for 
several  years.. 


Ai  the  farewfll  lun- 
cheon to  Mr  V.  E. 
SwiniieUs,  works 
manager  of  Ther- 
mega Ltd.,  seen  in 
ihe  centre.  On  the 
right  is  Major  J.  R. 
Donnelly,  managing 
director,  and,  on  the 
left,  Mr  R.  E.  Mac- 
kenzie, the  company 
secretary 


Introducing  a  number  of  patents  which 
made  a  valuable  contribution  to  the 
safety  and  efficiency  of  electrically  heated 
textile  appliances  and  his  advice  was 
appreciated  by  members  of  the  British 
Standards  Committee  responsible  for 
drafting  BS  2612  of  L9S5 — the  original 
standard  for  domestic  electric  blankets. 
He  was  awarded  the  M.B.E.  in  1958  for 
his  work  in  encouraging  severely  dis- 
abled ex  service  men  and  women  to 
become  self-supporting  citizens.  Our 
photograph  above  was  taken  at  a  fare- 
well luncheon  to  Mr  Swindells,  when 
he  was  presented  with  a  bedside  tea 
maker. 

Mr  A.  E.  Richards  has  been  appointed 
managing  director  of  Universal  Mattbey 
Products,  the  joint  subsidiary  company 
of  Universal  Oil  Products  Co.  and  John- 
son, Ma  [they  and  Co. 

Mr  J.  D.  Blount,  a.m.i.e.e.,  has  been 
appointed  district  engineer  at  Grimsby, 
No.  7  sub-area  of  the  Yorkshire  Elec- 
tricity Board,  to  succeed  Mr  J.  W.  Walts, 
A.M.I.E.E.,  GRAD.I.MECH.E..  who,  as  we 
earlier  reported,  has  been  promoted  to 
senior  assistant  engineer  (commercial)  at 
the  sub-area  beadquariers,  ('ESH,  page 
147).  Mr  Blount  received  his  early  train- 
ing as  a  student  engineer  with  Laurence 
Scott  and  Electromolois  Ltd.  and  entered 
the  electricity  supply  industry  in  1949. 
He  joined  the  Yorkshire  Board  in  1953, 
but  took  up  an  appointment  as  district 
engineer  in  Famagusta  wiih  Ihe  Cyprus 
Electricity  Authority  in  1955.  He  re- 
lumed to  the  No.  7  (Grimsby)  sub-area 
as  a  second  assistant  district  engineer  at 


Belfast  Corporation  Electricity  Com- 
mittee have  appoinlcd  Mr  A.  R  Wil- 
toDghby  as  generation  engineer  in  charge 
of  the  Corporation's  power  stations.  He 
succeeds  the  late  Mr  H.  Woton,  to 
whom  he  was  assistant  (*ESH,  page  177.) 

The  South  Western  Electricity  Board 
have  appointed  Mr  J.  H.  Spontoa  as 
manager  of  their  Honiton  branch,  in 
to  Mr  W.  H.  Badham. 


OBITUARY 

Mr  W.  R,  Hay,  chief  purchasing 
officer  of  Gent  and  Co,  Ltd.,  has  died, 
aged  65.  Commencing  with  the  company 
in  1921,  Mr  Hay  joined  the  cost  office 
staff  where,  after  a  period  of  two  years, 
he  was  transferred  to  the  Purchasing 
Department  In  1925  he  was  made  head 
of  the  Purchasing  and  Stores  Depart- 
ment and  in  1952  was  given  the  title  of 
chief  purchasing  officer. 

Sh  Charles  W.  C.  Marr,  K.c.v.c, 
D.S.O.,  who  supervised  ibe  erection  of 
the  first  wireless  station  in  Australia  for 
Ihe  Commonwealth  Government,  died  on 
20  Oct.,  aged  80. 

Mr  J.  W.  Arthur,  m.i.e.b.,  who  was 

borough  electrical  engineer  and  manager 
at  Reading  from  1934  until  retiring  in 
1947,  died  on  17  Oct.,  aged  78.  He 
joined  that  undertaking,  then  the  Read- 
ing Electric  Supply  Co.,  in  1904,  ulti- 
mately being  chief  technical  assistant  to 
the  managing  director.  When  the  Cor- 
poration acquired  the  undertaking  he 
was  ap[>ointed  engineer  and  manager. 


NEW  LITERATUKE 

E/Ktrleo/  CorAraetonf  Ymt  totk, 

CONFORMING  in  pattern  to  its  pl^ 
decessors,  this  latest  edition  brinp 
up  to  date  all  the  information  rdalini 
to  the  contracting  industry.  It  is  laiplr 
devoted,  of  course,  to  the  membenhi; 
of  the  ECA,  which,  in  addition  to  btiq 
presented  alphabetically,  is  broken  don 
into  area  sections.  Other  pails  of  Ihi 
annual  cover  the  law  for  electrical  ccn- 
tractors,  working  conditions  and  standanl 
wage  rates,  and  an  index  providing  quiet 
reference  to  the  various  sections.  As  wil 
earlier  volumes,  this  edition  is  sure  to 
find  a  ready  use  in  many  office*.  Pil)- 
lished  by  the  Electrical  Coatnctsn' 
Association.  764  pages,  S>}  in.  by  4i  iiL 
Price  25s. 

E/ectrfclty  In  Balldlngi 

edited  by  T.  Danani 

THERE  is  of  ten  a  complaint  thai  udu^ 
tects  are  insufficiently  briefed  M 
electrical  services  in  buildings:  that  Ihij 
make  inadequate  provision  for  soctci- 
outlets  and  that  their  knowledge  of  bw 
lighting  principles  is  woefully  out  of 
date.  The  complaint  is  not  invariibl) 
justified  though  there  are  many  inilaiKO 
where  a  little  more  thought  couM  hi" 
been  put  into  the  original  planning.  I" 
this  excellently  presented  supplement  to 
the  ArchitecU'  Year  Book,  Volume  9,» 
number  of  contributors,  each  a  qteciilist 
in  his  own  branch  of  electrical  casoKf' 
ing,  have  joined  to  present  a  useful  sur- 
vey of  the  aspects  of  electrical  servicn 
in  building  with  which  the  an:hilecl 
should  be  familiar.  Floor-warmiog  iD^ 
service  lifts,  telephones  and  wiring  ip- 
tems  and,  of  course,  a  special  article  <^ 
planned  lighting  all  serve  to  bring  Iti' 
established  architect  up  to  date  and  ^ 
make  the  rising  generation  more  iw*"* 
of  their  responsibilities  in  this  field.  Put*' 
Ushed  by  EIek  Books  Ltd.  Price  10s  (A- 
102  pages,  10  in.  by  7}  in.,  with  ditgn0* 
and  illustrations.  Paper  covers. 


BOOKS  RECEIVED 

1%e  MiUloa-Dollir  Bend,  by  C.  EisI^' 
Autobiography  of  Charles  Eisler,  U.S.  tnaW'i 
factuiet.  Published  by  the  William-Frederif' 
Press,  New  York,  30«  pages,  81  in.  »' 
5i  in.  Price  J4-75. 

Examples  of  Strnetond  Sled  D«rip  *^ 
CODforiD  wtth  the  Reqatrcmcoti  of  BS  H^l 
1959,  by  L.  E.  Kent  and  E.  G.  LovejC^' 
Revision  of  an  earlier  edition  showing  co^ 
plete  analysis  and  design  for  two  ang*^ 
storey  sheds  with  pitched  truss  roof!  ^ 
50  ft  span.  Published  by_  British  CoosirW^ 
lional  Steelwork  AssocialiiHi,  66  pag^* 
11  in.  by  81  in.  Price  3s  6d. 

EnzyldopHiUe  der  elcklctot^en  boHmtotf^ 
Classification,  comparison  tables  and  da^ 
sheets,  prepared  by  the  Swiss  Eteclrotechnic^ 
Commillee  in  association  with  Interoaiioia* 
Electronical  Commission.  Pu(>ltHlied  t^ 
Schweiierischer  Elektrolechnischer  Verct* 
Ziirich.  83  pages,  IH  in.  by  S  in.  Pri*= 
Swiss  francs  22. 

Chaogv  Rl  Crewe.  Widely  illustrate 
boc*let  telling  the  story  of  rail  moden^ 
sation  on  the  Munchester-Crcwc  line.  PuK 
lished  by  British  Railways,  London  Midlai^ 
Region,  44  pages,  12^  in.  by  91  in.  Price  * 
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Btian  of  Eiporta 
>'iStcrUBg 

X  =over  25%  increase 
+  =  10%  10  25%  increase 
S=10%+  to  10%- 
-  =  10%  to  25%  decrease 
-:-=over  23%  decreaM 

on  previous  year's  figures. 


EXPORTS 
IMPORTS 

September 


HOUGH  slightly  higher  than  in 
\t  corresponding  month  of  last 
tiqiorts  of  electrical  goods  lilted 
r  table  were  the  lowest  for 
wing  over  £1  million  down  on  the 
K  lowest  total,  that  for  June.  It 
ibie  that  the  strike  of  tally  clerks 
Port  of  London  may  have  been 
y  to  blame,  and  later  weeks  wilt 
vhether  there  has  been  subsequent 

total  for  September,  £19,042,110 
ict,  over  £11  million  down  on  that 
.ugusl.     the     traditional     holiday 

and  in  this  decline  the  heavy 
jde  was  the  prime  suSerer,  des- 
bslantial  exports  of  transformers 
.500  kVA. 

domestic  appliance  section  ar: 
:  on  tenaciously  to  their  maiiiets 
ain  topped  the  £21  million  mark, 
ag  an  improvement  in  exports  of 
g  machines. 

cables,  diere  is  the  familiar  story 
further  decline,  even  seriously 
ig  exports  of  the  thermoplastic 
I  types. 

ralia  was  our  best  market  for 
Dtb,  taking  goods  to  a  total  value 
975,544,  and  South  Africa  was 
tly  other  customer  to  top  the 
lion  mark,  with  £1,077,827.  Ex- 
0  Canada,  in  particular,  dropped 
1,  but  trade  with  Western  Euro- 
:ountries  continues  at  a  steady 
The  sharp  drop  in  exports  to 
Is  indicative  of  the  laiter's  pay- 
problem. 
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NUCLEAR  CLEAN  WORKSHOP 


ONE  of  the  problenu  affectiDg  maiiu- 
facturen  of  nucleai  equipment  is 
that  of  etuuring  the  utmost  cleanliness 
of  all  components  which  are  likely  to 
come  into  contact  with  the  gas  circuit 
of  gas-cooled  reactors.  This  is  entirely 
separate  from  the  problems  associated 
with  the  handling  of  the  nuclear 
materials,  as  fuel  elements  and  fuel-ele- 
ment cans  which  have  to  be  processed 
under  conditions  of  radiation  hazard.  The 
Don-radioactive  components  may,  how- 
ever, introduce  into  the  gas  stream 
metallic  or  other  dusts  which,  distributed 
by  the  circulating  gases  in  the  reactor, 
could  have  adverse  effects  of  a  metal- 
lurgical or  chemical  nature  on  the  fuels 
or  canning  materials,  affecting  the  life 
and  performance  of  the  reactor. 

Materials  stich  as  boron,  cadmium  and 
cobalt  and,  in  a  lesser  degree,  chromium, 
manganese,  platinum,  rhodium,  tungsten 
and  vanadium,  all  of  which  are  alloying 
constituents  of  the  high  duty  steels,  have 
high  neutron'absorption  characteristics. 
They  could  be  present  as  fine  swarf 
particles  trapped  in  interstices  and  left 
over  from  machining  processes  or  merely 
as  metallic  dusts  deposited  from  non- 
associated  operations  in  the  vicinity. 
Even  the  non-absorbing  dusts  could  con- 
stitute a  hazard  if  they  settle  on  burst- 
cartridge  detector  equipment  and  cause 
spurious  operation. 

All  components  which  will  eventually 
come  into  direct  or  indirect  contact  with 
the  gas  stream  must,  therefore,  be  treed 
from  all  dust  and  metallic  particles  and 
enclosed  within  a  dustproof  wrapping  or 
container  at  the  factory.  This  necessitates 
a  special  workshop  in  which  the  air  is 
filtered  and  cleaned  and  the  use  of  pro- 
tective clothing  for  the  personnel  at  the 
very  least 


Convating  a  WoikAop 

In  a  new  factory  the  provision  of  such 
a  room  is  comparatively  simple  but,  in 
many  cases,  it  is  more  convenient  to 
convert  cnsting  space  into  such '  an 
enclosure.  The  nuclear  clean  workshop 
which  has  recently  been  completed  at  the 
Erith  Engineering  Works  of  the  GEC  is 


The  dimensions  of  the  shop  are 
85  ft  6  in.  by  42  ft  6  in.  by  30  ft  high, 
and  this  includes  the  25  ft  by  25  ft  by 
II  ft  3  in.  high  reception  bay,  Melamine 
surfaced  hardboard  mounted  on  a  grid 
framework  forms  a  false  roof  in  which 
are  mounted  the  flush  fluorescent  lighting 
fittings.  The  walls  of  the  building  are  also 
faced  with  the  same  material  which  pro- 
vides a  glossy,  dust-free  surface  overall. 
The  original  floor  was  heavily  coated 
with  a  lead  base  paint  and  this  had  to  be 
removed  before  sealing  with  a  special 
sealant  while  a  metal-free  paint,  to  a 
close  specification,  was  used  on  brick 
and  steelwork. 

The  reception  bay  is  capable  of  being 
isolated  from  the  assembly  area  by 
partitioning  doors  and  also  by  a  sliding 
roof  which  gives  an  opening  23  ft  by 
16  ft  to  permit  the  transport  of  larger 
portions  of  equipment  into  the  area  by 
means  of  the  10-lon  overhead  crane.  The 


outer  entry-door  which  gives  sccei 
the  reception  bay  is  16  ft  wide 
10  ft  6  in.  high.  Interlocks  prevent  i 
than  one  door  or  the  roof  from  t 
open  at  the  same  time. 

The  air  filter  system  pressurises 
area  with  35,000  c.f  jn.  &om  an  air 
and  pressurising  system,  which 
incorporates  a  heating  system  capab 
raising  the  air  temperature  by  i 
40*  F  in  cold  weather.  A  vacumn  c 
ing  plant,  driven  by  a  20  h.p.  m 
serves  seven  take-oS  points  to  i 
the  cleaning  personnel  coofted 
suction  hoses.  Compressed  air,  at  10 
sq  in.  is  also  provided  to  eight  ou 
four  of  which  are  used  for  the  spn 
units  which  cover  the  cleaned 
ponents  with  Trilac.  The  cleaning  pti 
comprises  the  removal  of  scale,  rust, 
and  grease,  coating  with  Trilac 
encasing  the  component  in  a  polyl 
bag  together  with  a  bag  of  pel 
desiccant.  The  bag  is  subsequently 

All  operators  in  the  area  wear  c 
protective  clothing  and  skull-caps  w 
are  stored  in  an  adjacent  room 
serves  as  the  personnel  entrance, 
addition  to  the  measures  detailed  ab 
the  walls  and  surfaces  of  the  buih 
are  vacuum  cleaned  at  routine  inlen 


Common  Engineering  Exams 

Inst.  C.E.,  I.  Mech.  E.,  I.E.E. 


CO-OPERATION  between  the  three 
senior  engineering  institutions  was 
discussed  by  Prof  O.  A.  Saunders, 
president  of  the  Institution  of  Mechanical 
Engineers,  at  the  Institution's  annual 
dinner  last  week.  He  said  that  the  council 
of  the  I. Mech .E.  were  convinced  that 
this  collaboration  would  be  profitably 
developed  while  retaining  the  indepen- 
dence of  the  three  institutions.  In 
particular,  there  was  a  great  need  for  a 
common  e:iamination  structure  which 
would  enable  a  young  man  to  qualify 
academically  for  membership  of  any  or 
all  of  the  three  institutions. 

Prof  Saunders  said  he  felt  strongly 
that  il  was  unreasonable  and  wrong  to 
expect  a  man  in  his  teens  lo  make  up 
his  mind  which  branch  of  engineering 
he  was  going  to  pursue  tor  the  succeed- 
ing 40  years  of  bis  lite.  He  was  happy 
to  say  that  the  presidents  of  the  other 
two  institutions  had  had  most  cordial 
discussions  with  him  on  this  and  other 
matters. 

Toast  of  the  I.Mech.E.  was  proposed 
at  the  dinner  by  Sir  Patrick  Linstead, 
rector    of    Imperial    College,    U.L.    He 


commented  on  the  current  attempt  be 
made  to  increase  the  university  pop 
tion  in  this  country  to  175,000,  dou 
the  total  of  tour  years  ago.  He  ' 
confident  that  this  could  be  achici 
and  he  argued  against  those  who  doub 
whether  the  supply  of  young  talent  wo 
hold  out;  these  who  said  the  boltoir 
the  barrel  was  already  being  scraped, 
thought  that  the  barrel  had  a  i 
bottom;  that  there  was  still  a  lot  of  I 
stuff  in  it. 
ExpamdoD  Practicable 

Sir  Patrick  quoted  a  survey  of  oati 
service  recruits  to  the  Army,  in  whii 
had  been  found  that  of  the  group  cl 
fied  as  "most  able,"  four  out  of  ten 
not  taken  examinations  at  GCE  advai 
level.  His  own  experience  convinced 
that  the  size  of  a  college  could  be  gn 
increased  without  a  fall  in  standard 

There  were  three  broad  reasons 
it  was  good  for  a  young  man  to  bee 
an  engineer.  It  was  a  wonderful  meat 
education,  it  established  him  as  a  1 
class  national  asset  and  it  gave  bin 
opportunity  of  improving  the  lot  of 
peoples  of  under-developed  countrie) 
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POWER  SUPPLY 

Statistics  for  September 


BASIC  GROWTH  IN  OUTPUT  OF  CE 6 B 


IN  contrast  with  the  month  of  August,  during  September 
the  most  marked  increases  in  units  sent  out  to  con- 
sumers by  the  electricity  boards  over  last  year  occurred 
in  the  mainly  non-industrial  areas  supplied  by  boards  in 
southern  and  eastern  England.  The  Southern  Board  in- 
creased its  unit  sales  by  nearly  30%  over  September  last 
year  and  similar  increases  were  reported  by  the  South 
Eastern,  South  Western  and  Eastern  Boards.  In  total,  Area 
Board  sales  rose  by  19%  during  the  month,  compared  with 
last  year  and  even  when  corrected  for  average  temperature 
and  number  of  working  days,  the  increase  of  13%  is 
higher  than  for  some  months  past.  In  the  mainly  industrial 
areas,  where  industrial  consumers  took  more  than  50% 
of  the  total  sales  in  1959,  consumption  rose  during  the 
month  by  16*6%  while  in  the  non-industrial  areas,  the 
rise  was  23-4%. 

Commissioning  of  plant  also  showed  a  considerable 
increase  on  the  past  few  months.  The  output  capacity  of 
the  CEGB  rose  by  172  MW  to  25,937  MW,  an  increase  of 
5-9%  on  September  last  year.  Largest  of  the  three  turbo- 
alternators  commissioned  during  the  month  was  No.  2 
set  at  Northfleet  (London).  This  machine,  rated  120  MW 


Electricity  Board  Sales  Progress  in  September 

Eleariclty 

% 

Board 

sent  out 

in  millions 

of  units 

increase 

on  Sept. 

1959 

London   ... 

•  •  • 

•  •  ■ 

609-3 

19-8 

South  Eastern 

•  •  • 

•  •  • 

465-8 

23-2 

Southern           

«  •  ■ 

•  •  • 

6487 

29-5 

South  Western 

•  •  • 

•  •  • 

301*3 

24-7 

Eastern   ...        ...        ... 

•  •  • 

•  •  • 

746-8 

21-2 

East  Midlands    

•  •  • 

•  •  • 

650-4 

16-4 

Midlands            

•  •  • 

•  •  • 

858-3 

18-4 

South  Wales      

•  •  • 

•  •  ■ 

508-7 

14-5 

Mersevside  and  N.  Wales 
Yorkshire          

•  •  • 

•  •  * 

513-7 

16-8 

•  •  • 

•  •  • 

856-0 

18-8 

North  Eastern 

•  •  • 

•  •  • 

488-3 

12-7 

North  Western 

•  •  • 

•  •  • 

830-8 

16-2 

Direct  Supplies  by  CEGB 
CEGB  Total       

•  •  • 

•  •  • 

•  •  • 

•  •  • 

311-2 

8-5 

7,789-3 

18-6 

South  of  Scotland 

•  •  • 

■  •  • 

586-7 

13-7 

North  of  Scotland 

•  »  • 

•  •  • 

133-7 

17-7 

Table  excludes  area  board  purchases  from  other  sources 


NET  CHAMGE  IN  GENERATING  CAPACITY  IN  BRITAIN 


was  built  by  GEC  and  is  supplied  with  steam  from  an 
860  klb/hr  Foster  Wheeler  boiler.  Bringing  into  service 
the  fifth  AEI  (formeriy  BTH)  60  MW  alternator  at 
Plymouth  "B"  (South  Western)  completes  the  120  MW 
extension  programme  for  the  station.  The  550  klb/hr 
No.  5  boiler  is  of  Babcock  and  Wilcox  manufacture.  The 
third  set  commissioned  by  the  CEGB  during  September 
was  No.  10  at  Spondon  "H"  (East  Midlands).  This  is  a 
10  MW  alternator  constructed  by  AEI  (formerly  MV).  No 
new  plant  was  commissioned  by  either  of  the  Scottish 
boarch  during  September,  but  the  NSHEB  de-commis- 
sioned two  small  installations  at  Wick  and  Thurso  with 
an  aggregate  capacity  of  1-23  MW. 

Electricity  sent  out  by  the  CEGB  totalled  7,836  million 
kWh  during  September,  while  for  the  SSEB  and  NSHEB 
the  figures  were  500  million  and  172  million  units, 
respectively.  The  total  of  9,044  million  units  generated  by 
the  three  boards  includes  169  million  units  generated  by 
hydro-stations.  This  represents  a  51%  increase  on  hydro- 
generation  in  September,  1959. 

Total  coal  consumption  by  the  three  boards  showed  a 
21%   rise  over  September  1959  to  3,959,000  tons. 

ELECTRICITY  BOARD  SALES 
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equipment  for 
industry 


standby  lamp  and  dmt  extractor 

HAVING  a  36  W  bulb  mounled  in  a 
translucent  enclosure,  the  "Moflash" 
standby  lamp  unit  is  for  use  in  conjunc- 
tion with  220/250  V  mains.  Mains  failure 
operates  a  relay  which  switches  the  lamp 
on  to  a  built-in  6  V  accumulator  supply. 
Incorporated  in  the  accumulator  circuit 
ii  a  mains  charging  unit  and  a  manual 
control  switch  having  positions:  on,  off 
and  accumulator  recharge.  A  red  pilot 
lamp  indicates  when  charging  it  in 
progress.  The  unit  is  of  black  enamel 
finished  cast  aluminium  alloy  with 
mtegral  fixing  brackets  and  is  weather- 
proofed. 

Under  the  same  trade  name  is  a  dust 
extractor  unit  intended  for  cleariog  heavy 
dust  concentrations  from  factory  atmo- 
spheres. Dust-laden  air  is  drawn  through 
a  flameproof  fabric  filter  by  a  2O0  cu  ft/ 
min  motor-driven  fan  suitable  for  400/ 
440  V  supplies.  The  filter  can  be  easily 
cleaned  by  means  of  a  device  which 
shakes  accumulated  dust  into  a  remov- 
able collector  tray.  If  required,  a  special 
duct  can  be  fitted  for  discharging  noxious 
dusts  to  atmosphere.  The  extractor  unit 
is  castor-mounted  for  mobility.  The 
SUvafiame  Co.  Ltd.,  2I8a  Monument  Rd. 
Birmingham  16. 


Spedal  finish  lot 

A  SERIES  of  three  patented  processes 
for  providing  a  corrosion -resistant 
finish  on  aluminium  and  its  alloys  is 
based  01  the  formation  of  a  thin  oxide- 
chromale  surface  film.  They  form  "Bon- 
derile"  coatings  for  which  certain  special 
advantages  are  claimed.  The  coatings 
provide  a  good  base  for  paints  and 
similar  finishes  while  being  themselves 
inherently  corrosion  resistant.  Low  pro- 
cess time  enables  application  to  con- 
tinuous strip  at  rates  of  up  to  60  ft/min 
while  excell:nt  tenacity  allows  subsequent 
complex  forming  operations  without 
damage  to  the  coating.  The  Pyrene  Co. 
Ltd.,  Great  West  Rd,  Brentford,  Middx. 

Magnetic  base  ireocli  lamp 

SUITABLE  for  use  in  workshops  or 
factory  assembly,  a  portable  lamp 
has  a  magnetic  base  which  provides  rigid 
support  when  placed  on  any  horizontal 
or  vertical  ferromagnelic  surface  such  as 
provided  by  a  sheei-sieel  cabinet.  Known 
as  the  "Magnetic"  local  lighting  unit. 
the  lampholder  and  hemispherical  metal 
shade  are  attached  to  a  flexible  stem 
which  enables  adjustment  at  any  angle. 
A.  Doiiiila.t  Co.  Lid..  Lancauer  Rd.  High 
Wycombe   Bucks. 


lYansistor  teater 

DESIGNED  for  testing  transistors,  an 
instrument  recently  introduced  pro- 
vides a  range  of  seven  collector  voltages 
from  IS  V  to  12  V  and  incorporate*  a 
meter  reading  voltage  and  curT«it.  There 
are  five  current  ranges  on  the  meter 
covering  0  to  100  mA  up  to  0  to  I  A. 
and  a  voltage  range  of  0  to  25  V. 
Measurements  can  be  made  for  n-p-n 
and  p-a-p  transistors  and  include  col' 
lector  leakage  current,  collector/base 
characteristic  and  current  gain,  the  latter 
being  obtained  by  direct  reading.  Power 
supply  is  from  an  internal  battery  which 
can  deliver  a  maximum  current  of 
50  mA.  For  higher  currents  up  to  I  A. 
provision  is  made  for  connection  to  an 
external  mains  unit  or  accumulator 
supply.  The  instrument  should  find  use- 
ful application  in  development,  inspec- 
tion and  maintenance  of  transistorised 
equipment,  for  example  in  transistor 
matching.  Bruton  Engineering  Co.  Ltd., 
Church  St,  Twickenham,  Middlesex. 

Torque  gaage 

IMPROVED  models  have  been  an- 
nounced of  the  ■'Waters"  torxjue 
gauge.  This  comprises  essentially  a 
collet  chuck,  accommodating  up  to  \  in. 
shaft  diameters,  integral  with  a  hexag- 
onal body  which  incorporates  a  300' 
sweep  dial.  The  gauge  can  be  used  for 
measuring    static    torque    developed    by 


torques  up  to  40 


small  electric  motors  or  tlow-morini 
torques  of  units  such  as  potenfiomcten 
and  variable  capacitors.  In  the  case  of 
the  latter,  readings  are  taken  simply  br 
rotating  the  unit  relative  to  the  gaufc 
body,  the  shaft  being  held  by  the  cbudL. 
The  dial  needle  registers  maximiioi 
torque,  accuracy  of  measurement  being 
±5%  for  the  standard  modcL  Ranp 
of  models  available  coveis  various  re- 
quirements such  as  clockwise,  couotn- 
clockwise  and  bi-directiooal  movemcots, 
with  caUbrations  up  to  40  oz-in.  or  its 
equivalent  in  gm-cm.  With  these  featuia 
the  gauge  should  be  useful  to  those  eo- 
gaged  in  adjustment  or  developmeat 
work  of  servo-mechanisms  and  similir 
equipment.  International  Engineeiinf 
Concessionaires  Ltd.,  39  Parliameia  Si. 
S.W.I. 

Ribbon  feeder  comiecton 

A  RANGE  of  connectors  has  beea 
specially  developed  for  use  with  t 
new  type  of  cable  known  as  ribbon 
feeder.  Comprising  up  to  18  copper  foil 
strips  in  flat  formation,  insulated  tod 
symmetrically  spaced,  ribbon  feeder  is 
intended  primarily  for  flexible  intercon- 
nection of  printed  circuits.  Feeder  con- 
nectors consist  of  8-way  and  IS-wiy 
plug  or  socket  units  having  idenlictt 
plastics  housings  with  snap-on  lidt 
Sockets  can  be  of  either  free  or  &i^ 
type.  Connections  to  the  feeder  are  nude 
by  threading  it  through  slots  in  the 
housing  and  soldering  the  ends  of  ih; 
strip  conductor  to  terminals  proviiH. 
The  feeder  is  effectively  gripped  by  \h: 
housing  slots,  thus  preventiiig  the  tram- 
mission  of  undue  mechanical  tensioi  lo 
the  terminal  joints.  Two  6  BA  holet  is 
the  mouldings  enable  chassis  or  ptDcl 
mounting  or.  if  required,  the  units  can 
be  stacked  one  upon  the  other.  CM- 
nector  rating  is  3  A  per  contact  ai 
250  V  a.c.  or  350  V  d.c.  Belling  uriJ 
Lee  Ltd.,  Great  Cambridge  Rd,  EnfeU. 
Middlesex. 


Ribbon  feeder  eonneetof  by  belling  ond  •-** 
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latest  in  stonge  lieatiii( 

i  commercial  /  iDdustrial  storage 
lock  beater  field  sees  further  growtb 
the  "Chsndran"  range  of  three 
s.  Id  appearance  they  are  unob- 
;,  the  straight-edged  outer  metal 
s  being  finished  in  silver  grey  with 
Jiout  chromium -plated  guards.  In- 
consist  of  firebrick,  insulated  with 
ass  from  the  outer  casing.  Oa  a 
lum  night  charging  period  of  ten 
plus  two  hours  boost,  they  pro- 
whole  day's  heat.  Automatic  time 
I  switches  the  heaters  on  and  off 
;  the  charging  period,  whilst  the 
on  of  room  thermostats  control 
lease  of  hot  air  during  the  day. 
iree  modeb  arei  1  kW,  2  kW  and 
all  32i  in.  high  and  11)  in.  deep, 
widths  up  to  341  in.  Prices  are 
Os,  £15  10s  and  £19  lOs,  respec- 
The  guards,  which  are  optional 
,  cost  ISs.  £1  and  £1  5s.  Green  Bros. 
rical),     19     Market     PI,     Brackley. 

Mr  far  today's  caipet 

W  in  the  domestic  cleaning  field 
I  Morphy- Richards'  new  "Super 
in "  model,  VCA,  designed  with  the 
m  carpet  in  mind.  It  has  a  spherical 
standing     container     mounted     on 

castors,    and    costs    slightly    more 

the   earlier  VBA   cleaner. 
ihlight     of     the     accessories     that 
been  designed  for  this  model  is  an 
imeni  which,  the  makers  claim,  is 

for  cleaning  the  modem  rubber- 
d  carpet.  Since  thia  type  of  carpet 
Dot  allow  air  to  pass  through  it,  an 
laiive  source  of  air  intake  is  necei- 

The  new  carpet  nozzle  has  a 
tr  of  ribbed  grooves  across  its 
tide  which  compensate  for  the  lack 
pward  flow  by  drawing  air  across 
tufts,  effectively  loosening  debris 
sd  in  the  pile.  Another  clip-on 
iment  provides  the  user  with  a 
a|-Dur[>ose     brush     which     allows 


cleaning  and  sweeping  in  one 
operation.  Other  attachments  include  a 
crevice  nozzle,  upholstery  nozzle  and  a 
sofl-mane   dusting   brush. 

The  lightweight  p.v.c.  hose  is  note- 
worthy  for  its  swivel-entry  cap.  This 
connection  allows  the  hose  to  be  swung 
into  the  most  convenient  position  with- 
out moving  the  container.  Total  reach 
of  the  hose  and  extension  rods  is  1 1  ft. 
A  quantity  of  disposable  paper  dust- 
bags and  a  large  detachable  clolh  dust 
bag  are  provided  with  the  appliance. 

Loading  of  the  1  b.p.  motor  is  750  W. 
Price  £25  4s  tax  paid.  The  dust  bags 
are  available  at  3s  for  six.  Morphy- 
Richards.  6  Conduit  St.  W.l. 


Chic  pendant 

THE  stylish  "Parisienne"  ( 
pendant  fitting  is  a  good  example 
of  the  concentric  louvre  design  for  single- 
lamp  units.  It  has  a  rod  suspension  and 
tapered  lamp  holder  cover  from  which 
three  chains  support  the  circular  outer 
surround.  This  surround  is  pattem- 
pierced  with  glass  rosettes  and  supports 
the  white  inner  louvres.  The  fitting  is 
designed  for  use  with  a  200  W  or  300  W 
lamp  and  finished  in  imitation  brass. 
Oiameter:  I8i  in.  Courtney  Pope  {Elec- 
trical). Amhursi  Pk  Wks.  Tottenham. 

Schaipf  price  cat . . . 

TWO  Scharpf  spin  dryers  have  been 
substantially  reduced  in  price.  The 
Rotadry  II  comes  down  from  £21  to 
£16  16s  lax  paid  and  the  Scharpf  Rotadry 
IV  from  £29  8s  to  £23  !2s  6d  tax  paid. 
Credit  claims  will  be  accepted  on  goods 
supplied  after  1  April  by  the  distributor!. 

. . .  and  new  lenice  airangcmcnti 

A  further  announcement  slates  that 
beyond  31  Dec.  Continuous  Viewing  Ltd. 
will  no  longer  service  Scharpf  machines. 
Requests  for  service  should  be  directed  to 
Scharpf  Service  Div.,  Den  ham  and 
Morley  Ud..  J73-I7S  Cleveland  St.  W.l. 


Arglo-American  luxury  cookers 


M-ft  "Super  Suction"  cleaner.     £25  Is 


TWO  luxury  cookers  of  remarkable 
design  are  the  result  of  a  joint 
effort  between  John  Tliompson  Instru- 
ment Co.  and  the  Tappan  Co.,  of  Ohio. 
John  Thompson  are  to  produce  the 
Tappan  "4(X)"  range  of  cookers  at  their 
Wolverhampton  factory  and  market  them 
under  the  name  "Thompson -Tappan." 

The  construction  of  these  two  units, 
though  novel  in  comparison  with  designs 
familiar  in  this  country,  represents  the 
growing  American  trend  of  having  ovens 
at  eye -level  above  the  cooking-top. 
Perhaps  their  most  striking  feature  is 
the  retractable  hob,  which  is  slid  out 
of  sight  at  a  touch.  An  impressive  panel 
of  controls  is  placed  along  the  top  of 
the  oven  in  both  models,  providing  seven- 
posiiioa  control  for  the  four  hotplates 
and  automatic  oven  timing.  Class  doors 
and  concealed  oven  light- 
ing simplify  cooking  con-  "' 
siderably.  The  finish  of 
"Luslerloy"  and  non- 
porous  chromium  are 
said  to  improve  oven 
baking  by  reducing 
radiant  heat  loss,  though 
all  sides  are  fully  insu- 
lated. Care  has  been 
token  to  ensure  that 
cleaning  remains  as 
simple  as  possible.  Re- 
flector bowls  in  the  oven 
units  lift  out  completely 
and  silicone  seals  above 
the  oven  doors  are 
simple  to  remove  and 
clean.  The  oven  bottoms 
can    be    removed    com- 

The  larger  model  "442" 
is      40      in.      wide      and 


may  be  wall  mounted  or  placed  on 
a  base  cabinet.  It  has  two  ovens,  one 
of  which  contains  a  rotisserie.  In  this 
model  the  four  hotplates  are  placed 
in  a  row,  with  a  maplewood  cut- 
ting board  in  front  of  them.  This  board 
can  be  lowered  if  necessary.  To  one 
side  of  the  oven  are  fitted  two  socket- 
outlets  ready  to  take  small  appliances. 
one  of  which  is  linked  with  the  time  con- 
troller. The  smaller  "436"  model  retains 
the  most  important  features  of  "442," 
though  it  has  only  one  oven  and 
measures  30  in.  in  width. 

The  rating  of  the  large  "442"  model 
is  13-3  kW.  and  sells  at  £248,  whilst 
model  "436"  has  a  total  rating  of  11'7 
kW  and  sells  at  £185.  John  Thompson 
Instrument  Co.,  Ettingshall,  Wolver- 
hampton. 


k^  L 


oveni  ond  slide-awof 
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He  baby's  blanket 

A  COT-SIZED  electric  blanket  a  the 
latest  from  Pakamac  Spedat  Products 
Ltd.,  the  firm  set  up  by  Pakamac  recently 
for  producing  electrical  appliances.  The 
blanket  is  about  3  ft  Ions  and  20  in. 
wide  and  consists  of  a  p.v.c.-covered 
fibroceta  blanket  printed  with  amusing 
animal  figures.  Available  in  pink,  blue, 
green  or  white,  the  blanket  is  waterproof 
and  fireproof  and  will  retail  under  the 
trade  name  "Pakalherm"  at  £2  lis  6d 
tax  paid.  Pakamac  Special  Products, 
Moonide  Mill,  Oldham,  Lanes. 


TRADE  PUBLICATIONS 


Tht"fakatherm"cot-warrniniblanlKtofp.y.c. 
and  fibroceta.  £2  Ih  6d 


C.A.V.— Four  technical  leaAets:  24  V 
gcnenting  set  for  commercial  vehicles; 
advance  infonnation  on  battery  powered 
tanker  discharge :  fluorescent  light,  umt 
type  363;  "Safer. Night  Driving,"  lail-lamp! 
aoi  stop  lamps.  C.A.V.  Ltd.,  Acton,  W.3. 

Star, — A  brochure  celebrating  the  silver 
jubilee  of  Sur  Aluminium  Co.  Ltd.,  97 
Pemi  Rd,  Wdverhampton. 


Meg RETTt.— German  version  of  catalOKue 
T44/G  Mercury  -  in  -  Steel  Recording  Ther- 
mometer.     Also    catalogue    of   instruments 


including  three 
pages. 

MoND.— The    Nickel    Bui' 


pages  and  three  revised 


Cambridoe. — New  lists  of  insmimcnts: 
List  249/2 :  Extrusion  Speed  transmitter.  Stp- 
plemcnt  '"A"  to  List  29S(l:  "Micro-nej" 
precision  potentiometer.  Tempontn'  list  Hv: 
''Numalec"  process  controlxr.  List  HI: 
CO.  Recovery  and  Control.  List  331/1: 
Pneumatic  temperature  measuring  system  for 
use  over  distances  up  [o  500  ft.  List  47/1: 
Instruments  for  drauRht  and  pressure  up  w 
10.000  lb  sd  in.  Supplement  "C'  to  Liu 
186:  "In-Line"  scanning  recorder  up  to  4DD 
points.  Ust  62/1:  Universal  Vibrogisi^ 
Cambridge  Instrument  Co.,  13  GrosvenorPl, 
S.W.I. 

Philips. — Booklet  "Lighting  Your  Hok 
with  Philips."  14  pages  illustrated  test  as  i 
counter  give-away.  Philips  Electrical,  Ctntuij 
Hse,  Shaftesbury  Ave,  W.C.2. 

"The  VnAL  Link."— 20-pap  illuslraiol 
brochure  produced  on  the  occasion  of  Brilab 
Railways  electrification  conference  and  exhi- 
bition outlining  history  of  carbon  brusbo, 
The  Morgan  Crucible  Co.,  Baiteisea  Chuidi 
Rd,  S.W.I  I. 

Impalco.  —  Leaflet  on  alimuaium  nA 
welded  heat-transfer  sheets.  Imperial  Alu- 
minium Co.,  PO  Box  216,  ^^lttan,  Biiminj- 


filler  wire.   Henry  Wiggin  and  Co.,  Wiggin 
St,  Birmingham  16. 

SiEMENS-EDtawAK. — Leaflets  on   Coventry 
and  Oline  ranges  of  street  lamps  aitd  limlMr 
lamp  standards  from  A.E.I.  Ltd..  lamos  ind       .  . .. 
Lighting  Div.,  38  Upper  Thames  St,  E.C.4.         Hounslow, 


Staniev. — 2S^age  illustra'ed  catalogue  No 
26  of  hand-tools.  Stanley  Woriu  (Gl 
Britain),  "Rutland  Rd,  Sheffield  3. 

Jeltbk. — Leaflet  and  price  list  of  pie- 
lecttve  clothing  by  Jellek  Ltd.,  Gieen  U. 
■     F,  Middx. 


The  Motor  Show 


THE  45lh  Inlemational  Motor  Show 
opeoed  at  Olympia  last  week.  While, 
of  course,  chief  interest  was  centred  on. 
the  main  floor  where  British  and  foreign 
can  competed  for  attention,  it  was  in 
the  galleries  that  the  more  important 
pointers  to  future  developments  could 
be  fotind. 

Rectified  ax.  Systenu 

Perhaps  the  most  revolutionary  from 
many  points  of  view  was  the  extension 
of  rectified  a.c.  generation  into  the  car 
field.  This  system  has  been  in  use  on 
the  smaller  two-stroke  molor-cycles  for 
years,  tising  a  copper-oxide  rectifier  in 
conjunction  with  flywheel  generators, 
but  the  output  of  such  devices  has  never 
been  adequate  for  the  family  car  or 
larger  vehicle.  Rectified  a.c.  using  the 
modem  semiconductor  rectifiers  and 
tratisislorised  regulators,  was  first  de- 
veloped for  aircraft  use  and,  since  the 
companies  making  these  components 
were  also  the  major  electrical  component 
manufacturers  for  the  car  industry,  it 
was  inevitable  that  there  should  be  a 
move  in  this  direction.  The  move  is  now 
coming. 

Lucas  and  CAV  both  show  a.c,  genera- 
tors which  have  been  developed  for 
automobile  use  and  also  for  the  larger 
battery  charging  systems.  The  Lucas 
2AC  alternator  weighs  only  17i  lb  yet 
gives  an  output  of  45  amp  at  11.000 
r.p.m.  The  corresponding  d.c.  machine 
with  an  output  of  35  amp  at  9,000  r.p.m, 
would  iveigh  over  26  lb.  Advantages  of 


these  machines  in  other  directions  include 
the  absence  of  the  commutator  and 
belter  charging  at  lower  speeds,  depen- 
dent largely  on  the  design  of  the  regu- 
lator. By  coincidence,  a  Lucas  patent 
specification  on  this  subject  has  just 
been  published  and  is  reported  on  page 
641.  The  Hon  Geoffrey  Rootes.  presi- 
dent of  the  SMMT,  made  reference  to 
the  development  in  his  opening  speech. 

SealeA*be«Bi  Headlamps 

The  second  development  of  more  than 
usual  interest  is  the  introduction  here 
of  the  sealed-beam  type  of  headlamp. 
This  has  been  standard  equipment  in  the 
States  for  several  years,  but  it  is  only 
in  recent  times  that  their  production 
has  commenced  here.  AEI  and  Lucas 
are  both  showing  these  lamps  on  their 
stands. 


"^V**"**^ 


Engine  Toning 

Crypton  Equipment  Ltd.  are  showiof 
on  their  stand  the  full  engine-tesliii! 
equip'nent  which  they  have  designed  foi 
diagnosing  loss  of  perfomnance  in  cat 
engines  without  dismantling  the  engine, 
A  cathode  ray  oscilloscope  with  sensing 
leads  clipped  over  the  insulation  of  the 
h.t.  ignition  leads  gives  pictorial  rtpte- 
sentalion  of  the  ignition  performance  in 
each  cylinder,  from  which  accurate  dsg- 
nosis  of  troubles  can  be  made.  Oltia 
meters  check  carburalion.  timing  tai 
factors  leading  to  loss  of  power.  Cryptoii 
battery  chargers  include  models  wbicb 
enable  a  flat  battery  to  be  fast  chvied 
to  a  point  at  which  the  engine  can  be 
started  after  only   IS  to  20  sec 

Tlie  Exide  Press  LuncbwHi 

At  the  Exide  Press  Luncheon,  a  repil>r 
feature  of  the  Motor  Show  these  dir»<      | 
Mr  Edward    Powell,  sales  direclor,  rf 
fcrred  to  the  recent  developments  in  cU 
batteries  which  had  improved  coasidtf' 
ably  both  in  power-weight  ratio  and  lit* 
over   the    years.    He    then    outlined  tt* 
position  of  the  lead'plalc  battery  as  «)3>- 
pared  with  the  alkaline  battery  and  ^^ 
fuel  cell—first  made  by  William  Gro'^ 
in    1840,   almost   20   years  before  Plant* 
introduced  the  lead-acid  cell.  Altbout'* 
the  fuel  cell  had  a  future  for  ballcy" 
driven  vehicles,  it  was  still  in  a  dittaO* 
future.    For    the    present   and    for  c**^" 
starting    duties,    the    lead-acid    baiw^ 
would  remain  supreme  for  many  yc*'^ 
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News  of  the  Week 


ed  court  decisions  rigidly  inter- 
l  the  Restrictive  Trade  Practices 
)  outlaw  almost  all  recommenda- 
for  trading  procedures.  Individual 
associations  have  had  to  give  up 
membership  of  the  Council  and 
ition  of  its  schedules  of  discounts. 
;h  of  the  effectiveness  of  EFTC 
through  its  explicit  recognition  of 
e  of  trading  ethics,  rather  than 
iny  sanctions  it  was  able  to  apply. 
\e  the  Council  drew  its  member- 
rem  all  sections  of  the  industry, 
acturing,  wholesaling,  contracting 
tailing,  it  provided  an  opportimity 
(cussing  the  particularly  electrical- 
y  aspects  of  various  problems  as 
rose.  At  a  meeting  called  by  the 
lan  of  EFTC,  Mr  T.  W.  Heather, 
personal  capacity,  the  possibility 
scussed  of  forming  some  new  body 
h  which  all  parts  of  the  industry 
meet  for  common  consultation, 
bich  would  in  no  way  be  regis- 
under  the  RTP  Act. 
iscimioii  at  tbe  meeting  showed 
OB  tiie  whole,  manufactiiren  were 
isC  f ormatioii  of  tiie  new  fonun 
q{h  not  uianinionsly);  while 
iesalcn  and  retailers  were  for  it, 
Ided  manufactnren  were  willing 
f  to  participate.  Those  in  favour 
ed  the  n^ency  of  setting  np  some 

lx>dy  iMfore  tics  existing  tliroogh 
C  had  passed  into  memory.  They 
ested  that  there  would  lie  need 

time  to  time  to  present  the  'in- 
y**  view  to  goveraments  and 
•us  organisations.  The  idea  can- 
d  was  a  small  organisation  with 
ips  quarterly  meetings. 


■air  Trading  Council  To  End 

All-industry  Forum  under  consideration 

.  an  all-electrical  industry  forum  be  established  to  provide  a  common 

ng  ground  for  all  sections  of  the  electrical  industry  when  the  Electrical 

Trading  Council  is  wound  up  on  31  Dec.?  This  question  is  before  councils 

xrtrical  trade  associations  this  week  following  an  exploratory  meeting  in 

3n  at  which  arguments  for  and  against  such  a  forum  were  discussed. 

ision   to  wind-up   the   EFTC  has  zi ,  ,        .       ^       . 

Those  who  argued  agamst  formmg  a 

new  body  thought  that  all  that  it  could 
do  might  be  tackled  better  by  direct 
negotiations  between  individual  ti^de 
associations  on  an  ad  hoc  basis.  They 
felt  that  there  would  be  little  appropriate 
business  to  occupy  a  new  forum,  and 
that  there  might  be  serious  difficulty  in 
passing  on  its  conclusions  without  bring- 
ing its  operations  within  the  ambit  of 
the  RTP  Act.  However,  a  spokesman  for 
BE  A  MA  made  the  limited  suggestion 
that  manufacturers  might  be  willing  to 
organise  an  annual  conference  of  repre- 
sentatives of  all  sections  of  the  industry 
tacked  on  to  one  of  the  existing  elec- 
trical industry  conferences,  at  which 
general  matters  might  be  discussed. 

After  considerable  debate,  it  was 
agreed  that  in  effect  the  meeting  should 
stand  adjourned,  with  the  trade  associa- 
tions of  the  electrical  industry  letting  Mr 
Heather  know  whether  or  not  they  would 
be  willing  to  support  formation  of  a 
comnuttee  to  look  into  the  practicability 
of  setting  up  an  electrical  forum. 


f  rises  in  cabk  industry 

ncreases  ranging  from  10s  lO^d 
ek  for  men  to  8s  6d  for  women 
ed  in  the  electric  cable  making 
jT,  operative  from  20  Nov.,  were 

at  last  week's  meeting  of  the 
Industrial  Council.  There  are 
ionate  increases  for  men  under 
"s  of  age  and  for  girls  under  18. 
ises  bring  the  pay  for  adult  male 
'orkers   in   district   No.    1    up   to 

classification  No.  6,  and  186s  4id 
ict  No.  2,  and  up  to  136s  6d  for 
emales  in  classification  No.  3. 


Drawback  duty  on 
Accessories 

THE  Treasury  have  made  another  Im- 
port Duty  Drawback  Order.  This  latest, 
SI  No.  1887,  provides  for  the  allow- 
ance of  drawback  of  import  duty  paid 
on  the  following  goods  when  incor- 
porated into  specified  lamp  adaptors  and 
exports,  viz.,  certain  bottle  stoppers  with 
screw  adaptors,  switches,  lampholders 
and  plugs.  This  new  Order  operated  from 
25  Oct. 


SYMBOL  REVISION 

SIGNS  and  symbols  are  being  revised 
by  BSl  following  on  riz  years'  experience 
v»lth  use  of  a  BS  covering  the  whole 
range  of  scientific  and  technical  woriu 
Meanwiiile»  some  minor  diangci  iiave 
been  agreed  immediately,  notabhr  *ibf" 
for  pound-force  to  distlngnisfa  it  from 
*nhr  pound  mass,  and  similarhr  ^^kgr* 
and  ''kg."  Fnrther,  the  fnO  stop  has  lieen 
more  iigoronsly  abolished.  In  future  tbe 
precise  engineer  will  write  such  terms  as 
"hp-  and  "Btu.'' 


Plessey  bid  for  Garrard 

THE  Plessey  Co.  Ltd.  has  made  a  share- 
exchange  offer  for  the  capital  of  Garrard 
Engineering  and  Manufacturing  Co. 
Plessey  offer  one  10s  Ordinary  for  every 
14  Garrard  Is  Ordinary;  and  six  4^% 
cumulative  second  Preference  £1  shares 
for  every  five  Garrard  10s  Preferred 
Ordinary.  The  offer,  valued  at  over  £3} 
million,  is  recommended  for  acceptance 
by  the  Garrard  directors  who  state  that 
although  there  are  indications  that  the 
second  half  of  the  current  year  may 
prove  more  satisfactory  than  the  first,  it 
is  clear  that  the  year  as  a  whole  will  not 
be  as  good  as  the  past  year.  Under  the 
arrangement  it  is  intended  that  Garrard 
should  continue  as  a  separate  entity 
under  its  own  board,  with  Mr  Hector 
Slade  as  managing  director. 


LATEST  ON   VACTRIC 

THE  receiver  and  manager  of  Vactric 
Ltd.  has  now  announced  that  the  busi- 
ness of  selling  home  appliances — both 
washing  machines  and  vacuum  cleaners — 
which  has  been  operating  at  a  loss,  is 
being  discontinued. 

The  two  subsidiaries,  Vactric  (Preci- 
sion Tools)  Ltd.  and  Vactric  (Control 
Equipment)  Ltd.  have  emphasised  that 
they  are  separate  companies  from  Vactric 
Ltd.  and  are  both  proceeding  to  trade 
as  usual,  and  will  continue  to  execute 
existing  contracts  without  any  interrup- 
tion whatsoever. 


CONTRACTING  WAGE  RATES 


THE  new  wage  rates  for  mates  and 
other  employees  in  the  electrical  con- 
tracting industry,  increased  correspond- 
ingly on  the  Is  an  hour  rise  for  journey- 
men (to  which  we  referred  on  13  Oct.) 
have  now  been  finalised.  We  list  alongside 
the  full  hourly  rates  of  pay  which  will 
operate  from  1  Jan.  next.  In  addition, 
it  will  be  remembered,  the  overtime 
rates  are  being  changed  together  with 
the  rule  on  special  payments.  The  42- 
hour  week  applies  from  1  Nov.  next.  It 
should  be  made  clear  that  these  new  rates 
do  not  apply  to  Scotland. 


Hourly  Rates   Operative  from    I  January,  Ifil 


Journeymen 

Mates 

Grade  "A"  tree        6t   6id 
Mersey  District            6s  5d 
Grade  "B"  area            6s  2d 

London          5s  4^ 
Mersey          5s  3^d 
Elsewhere       5s    d 

Category  1  and  II  Apprentices                 | 

Age 

Grades 

Mersey 
District 

A 

B 

15 
16 
17 
18 
19 
20 

Is  lUd 
2$  li|d 
3s  lid 
4s    9d 

Is    3d 
Is    6id 
Is  lOd 
2s    9|d 
3s    bH 
4s    5d 

.      Is    3|d 
Is    7{d 
Is  lid 
2s  lOid 
3s  lOd 
4s    8d 
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Manweb's  TariflF  WarDing 

ALTHOUGH  the  Merseyside  and  North  Wales  Eleclricily  Board  had  a  surplus  of 
£1-4  million  from  operations  in  the  year  ended  31  March  last,  the  Board  is  already 
considering  revising  tariffs  to  take  account  of  increased  cosli  of  coal,  etc.  At  last 
week's  meeting  of  the  area  Consultative  Council,  Mr  D.  H.  Kendon,  chairman  of 
the   Board,  explained   that   the  surplus. 


which  came  from  a  revenue  of  £37  mil- 
lion has  to  be  used  to  provide  the  £6 
million  capital  expenditure  required. 
Without  it,  il  might  have  been  necessary 
to  curtail  supplies  to  new  estates,  or 
rural  electrification,  which  should  not  be 
tolerated. 

'The  recent  wage  and  salary  increases 
and  coal  price  rise  will  seriously  affect 
the  policy,  unless  prompt  steps  are  taken 
to  recover  the  extra  costs  by  increasing 
tariffs,"  he  stated. 

Wage   and    nlar;   Innaaa   wU    eoM 

mtviy  ttOO,Mt  ta  m  ttH  year,  bat  aHcr 

aHowlBg    for    Ihal    part    chartoUc    to 

capital  MCOMt,  aboot  £450,000  moM  come 

fron  the  nlc  of  dectridly  and  appUanccs. 

1%e  etira  «at  of  dectrtcHT  doe  lo  the 

rin  k  the  price  ol  eoal  wofriil  be  1700,000 

ta  a  fuU  year.  Bot  loaw  C400,OH  of  thai 

wo«ld  be  iccovcfed  from  ladoMry  nnder 

the  eoal  daoet,  kaviu  the  ■«  ciln  coat 

to  Maaweb  at  C300,*M,  he  weat  ob. 

The    extra    cost    to    Manweb    under 

the  bulk  supply  tariff  coal  clause  was 

not  yet  known,  but  this  problem  would 

shortly   be   discussed   by    the   Electricity 

Council.  In  the  meantime,  tariffs  were 

under    consideration    by    Manweb    and 

the  Council  would  be  advised  as  soon 

as   there   were   any   concrete   proposals 

to  consider,  he  added. 


Morse  by  Typewriter 

AN  apparatus  enabling  anyone  without 
l:legraphy  experience  to  transmit  morse 
signals  was  demonstrated  in  London  re- 
cently. Called  an  Automorse,  the  device 
has  a  keyboard  like  a  typewriter  and  the 
corresponding  signals  are  transmitted  when 
a  letter  is  pressed.  The  Automorse  weighs 
IS  lb  and  can  be  easily  carried  with  a 
transmitter.  The  inventor,  Leif  Evensen, 
of  Gothenberg,  Sweden,  is  producing  the 
machine  in  small  volume,  but  larger- 
scale  production  is  now  planned  in 
Norway.  So  far,  there  is  no  mention  of 
a  corresponding  device  to  convert  morse 
signals  back  into  typescript.  The  long- 
established  teleprinter  converts  perfora- 
tions in  a  tape  back  into  typescript, 
allowing  telecommunication  without 
morse  in  both  directions. 


£l.6m  increase  in  S.W.E.B. 
expenditure  in  1961-62 

THE  South  Western  Electricity  Boud 
have  been  authorised  to  spend  about 
£6-7  million  next  year  (1961-62)  in  ex- 
tending and  improving  their  distribution 
network — £1-6  million  more  than 
approved   for   the  current  year. 

This  extra  sum  should  enable  the 
Board  slightly  to  increase  the  rate  of 
rural  development,  Mr  A.  N.  Irem, 
chairman  of  the  Board,  told  membrn  of 
the  area  consultative  council  last  week. 
Furthermore,  the  prospects  for  the  four 
years  1962-66  were  also  improved  aitd 
they  not  only  hoped  to  maintain  that 
annual  rate  of  expenditure,  but  wen 
planning  ahead  to  increase  the  sum, 
national  economics  permitting.  Thii 
would  speed  rural  developoient  and 
overall  system  reinforcement  which  the 
Board  had  been  compelled  to  defer. 

In  the  current  year  the  Board  were 
planning  to  supply  over  1,600  farms. 

Mr  Irens  also  claimed  that  the  Board 
was  leading  the  country  in  the  sales  of 
electrical  appliances  per  1,000  ci 


Y.E.B.  to  use  computer  for  a/cs 

THE  first  electricity  board  in  this  country  to  adopt  a  centralised  electronic  computiiit 
unit  is  the  Yorkshire  Board.  They  have  decided  to  install  an  English  Electric  Co.'i 
KDPIO  electronic  data  processing  system,  which  will  come  into  operation  in  about 
two  years'  time.  The  Board  made  this  decision  after  careful  investigation  into  ill 
available  systems  of  both  home  and 
overseas  manufacture,  it  is  stated. 


At  the  offkiai  opening 
of  the  Kincardine  power 
station  of  the  South  of 
Scotland  Electricity 
Board  {to  whicfi  we  re- 
ferred last  week).  Sir 
John  Pickles,  chairman 
of  the  Board,  is  here 
seen  presenting  Mr 
John  Henderson,  chief 
engineer,  left,  to  Her 
Majesty  and  Prince  Philip 


G.E.C.  Radio/TV  Sales  Centre 

GENERAL  ELECTRIC  CO.  has  con- 
centrated    radio     group     activities     for 

Southern  and  Eastern  England  at  Ham- 
mersmith. Previously  radio  and  TV  sales, 
distribution  and  service  were  conducted 
from  eight  local  branches.  The  re- 
developed site  at  Hammersmith  has 
31.000  sq  ft  of  Boor  area  and  ample 
parking  space.  The  company's  newly 
developed  colour  television  receiver  was 
demonstrated  at  the  official  opening  on 
Friday.  Virlually  the  full  range  of 
natural  colours  was  faithfully  reproduced 
and  the  eye-strain  factor  seemed  con- 
siderably less  than  from  watching  black 


The  YEB  intend  to  centraUse  the  con- 
sumer accounting  work  of  the  seven  sub- 
areas,  replacing  the  existing  punched 
card  installations.  For  about  half  of  Ibe 
working  day  KDPIO  will  be  employed 
on  the  processing  of  data  related  U 
about  25,000  consumer  accounts  uA 
printing  out  the  bills  ready  for  dispalcb. 
This  wilt  include  balancing  and  posUnt 
the  cash  receipts  associated  with  the 
accounts  and  automatically  produdnK 
reminder  notices  when  payment  is  ovef' 

It  will  also  produce  up-to-the-minute 
information  from  details  contained  in  tt>^ 
consumer  records,  sudi  as  consumptJo*? 
of  each  class  of  consumer  and  statistiG^*' 
analyses. 

The  YEB,  serving  over  li  milKon  co*^ 
sumers,  are  to  set  up  the  system  in  ' 
building  to  be  constructed  for  the  po.^" 
pose  at  Scarcroft,  Leeds. 


OFFICIAL  PUBLICATIONS 

Co-operation  between  Industry  and 
Education.  Industrial  Training 
Council  report.  3s. 

Import  Duty  Drawbacks  (No.  12) 
Order.  1960.  SI  1887.  HMSO  (see 
page  653). 

City  and  Guilds  of  London  Inst.: 
1961  General  Regulations.  Regu- 
lations and  Syllabuses:  47.  Elec- 
tronic Servicing;  51.  Electrical 
Installation  Work;  56.  Industrial 
Radiography;  57.  Electrical  Tech- 
nicians' Courses.  Is  each. 

BS  Amendment  slips: 
480.    Ft.     1.    Lead    or    lead-alloy 
sheathed  cables    for   working   vol- 


tages up  to  and  including  33  kV. 
PD  3895;  Ft.  2,  Aluminium  sheathed 
cables  for  working  voltages  up  to 
and  including  22  kV,  PD  3896; 
BS  1050,  Visual  indicator  lamps  for 
use  in  telephone  and  telegraph 
switchboards  and  for  allied  pur- 
poses, PD  3887;  BS  1259.  Intrin- 
sically safe  electrical  apparatus  and 
circuits  for  use  in  explosive  atmos- 
pheres. PD  3888;  BS  1299,  Tumbler- 
switches  and  associated  switch- 
plates  and  switch -boxes,  Part  1. 
5  A  flush-type,  PD  3897;  BS  2742, 
Notes  on  the  use  of  the  Ringelmann 
chart.  FD  3901. 
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Boiler  Companies  integrate 

HAVING  cDJoyEd  close  technical  liaison 
for  many  years  past,  particularly  in  the 
tfaennal  power  plant  field,  International 
Combustion  Ltd.  and  Simon -Carves  Ltd. 
now  aoDOUQCE  that  Che  directors  of  both 
companies  have  considered  the  possibility 
of  even  closer  association,  liiey  have 
decided  that  a  measure  of  integration 
should  be  effected  resulting  in  greater 
overall  efficiency  in  operation  and  wider 
fields  of  application.  At  the  same  time 
the  individual  identity  of  both  organisa- 
tions will  be  preserved  and  dusting  com- 
mitments and  association  unaltered.  This 
integration  of  effort  applies  essentially  to 
the  technical  Selds.  and  it  is  not  intended 
that  any  merging  of  capital  or  financial 
s  should  take  place. 


Wandleside  Link  in  India 

WANDLESIDE  Cable  Works  Ltd.  is 
co-operating  with  an  Indian  company 
in  a  plan  to  manufacture  cables  at 
Bombay.  A  new  factory  will  be  built 
with  capacity  to  make  about  15,000  tons 
of  wires,  strips  and  cables  a  year.  The 
Indian  partner.  National  Electrical  In- 
dustries Ltd.,  of  Bombay,  which  makes 
transformers  and  electric  mo  ton.  will 
take  3  considerable  proportion  of  tbc 
cable  output.  National  Electrical  Indus- 
tries has  paid  capital  equal  to  £600,000. 
A  new  company,  Wandleside-National 
Conductors  Ltd.,  is  being  floated  on 
Indian  stock  exchanges  to  cany  out 
the  cable  venture.  The  cables  will  be 
marketed  under  the  Wandleside  brand. 


G.E.C.  buys  factory  to  boost 
senucoiufaictor  output 

GENERAL  Electric  Co.  Ltd.  has  bought 
a  600,000  sq  ft  factory  near  Manchester 
to  provide  additional  space  for  the  Semi- 
conductor Division.  The  new  factory,  to 
"    known    as    Broadstone    Works,    will 
^fnploy     3,000     workpeople      and      100 
*^*luate  staff  within  three  years,  GEC 
^ys.     The   present   transistor    and   seroi- 
*^on^ijj,„  factory  at  Ha^el  Grove  em- 
P'^'ys   1,500   people   and   this   plant   will 
"^oniinue  in  full-scale  operation,  the  com- 
'^^"y    states.   Production   is  expected  to 
^^*^   at  Broadstone  early  next  year. 


I^ouglas  raises  tariffs 

P'^^GLAS  Town  Council,  Isle  of  Man, 
?^c  approved  proposals  for  increased 
*^t*icity  tariSs.  Only  rales  unaltered 
"^^     the  flat  rate  for  lighting  and  nre- 

SSSS;       

It" 


for  lighting   and    power, 
the   all-in   tariff 
primary  rate  is  raised  from  l'45d  to 
p.u,  and  the  secondary  rale   from 
^<1  to   lid.  Similarly,  under  the  flat 
y   ■^    for  power,  the  primary  charge  goes 
»■*     from  3045d  to  3Jd,  secondary  rale 
-  ^*»»  2l75d  to  2id  and  the  final  rate 
**l  ll6dto  lid. 


OIL 

STORAGE 
MADE 
EASY 


SPOTLIGHT  ON    EUROPE 

— McFadzean  heads  new  council 

TWO  measures  to  help  keep  Britain  to  the  fore  in  export  markets  were  announced 
by  Mr  R.  Maudling,  President  of  the  Board  of  Trade,  during  the  past  week— the 
creation  of  an  Export  Council  for  Europe,  which  means  a  concerted  drive  in  that 
area,  and  some  extension  of  the  Government's  export  credit  guarantees.  Sir  William 
McFadzean,  president  of  the  Federation  of  British  Industries,  and  chairman  and 
managing  director  of  BICC,  is  now  set-  ~  "zr      r         _  _  j  .l    th^ 

ting  up  the  Export  Council  for  Eurxjpe      Chambers  of  Commerce  and  the  TUC. 
in  response  to  a  request  from  Mr  Maud-  :       Industry  wU    be   responstble   for  the 
ling.   11,=   object  of  the  Council  is  to  |  ^-^^''^^but  r--  •- "--  --"-"- 
maintain    and    develop    trade    with    all      Europe  out,  r 


European   countries. 
At  f  -    -     - 


tran 


Contdl  Is  intended  to  operate  sic 

die    wccwriBl    Dollar    Export    v.o^cu 

created   ta  Ibe  dayi  ol   dollar  >li«rUgc; 

li    (act,   tbe   two    organinlioiu    will    be 

■dgbbonn  In  llic  CUy. 

But  unlike  the  Dollar  Export  Council, 

the  Expori  Council  for  Europe  will  not 

have     representatives     abroad     at     this 

stage.   Instead.  Sir  William   McFadzean 

intends  to  initiate  promotional  activities 

through    existing   bodies   such   as   joint 

chambers    of    commerce    in    European 

countries    and     through     Brilish     firms 

abroad  and  to  bring  home  to  British  im- 

porlers  the  facts  and  potentialities  of  the 

European  market.  One  way  In  which  it 

is  thought  the  new  organisation  will  be 

helpful  is  by  arranging  for  industrialists 

who  are  already  successful  in  exporting 

to  Europe  to  explain  their  techniques  to 

There  was  a  special  problem  in 
Europe,  Mr  Maudling  said,  because  i1 
was  one  of  the  most  rapidly  developing 

markets  in  the  world  and  because  of 
the  division  between  the  Six  and  the 
Seven  "which  we  all  deplore."  Mr 
Maudling  said  Britain  wanted  to  he  in 
a  position  to  take  full  benefit  of  a  single 
European  market  "as  and  when  it  comes 
about,  which  I  believe  will  happen  and 
ought  to  happen." 

A  number  of  important  bodies  have 
already  agreed  to  sponsor  the  new 
Council,  including  the  Federation  of 
British    Industries,    the    Association    of 


:  of  the  Dollar 
Export  Council,  the  Government  will 
provide  roughly  half  the  finance  and  will 
collaborate  to  the  full.  Terms  of  refer- 
ence and  membership  of  the  Council  are 
to  be  announced.  A  committee  will 
probably  comprise  about  ten  representa- 
tives from  sponsoring  bodies  and  about 
15  from  a  wide  cross-section  of  industry. 

. .  .  Longer  Credit 

INSURANCE  for  credit  for  exports  for 
periods  longer  than  five  years  will  be 
permitted  in  future  throu^  the  E\pon 
Credits  Guarantee  Department  when  it 
is  shown  ihai  there  arc  strong  commer- 
cial grounds  for  winning  a  contract.  The 
lengthened  insurance  will  be  offered  only 
where  it  can  be  shown  that  a  foreign 
competitor  is  offering  similar  long  credit, 
with  the  help  of  an  official  organisation. 
Each  case  will  be  considered  on  its 
merits,  and  there  v^lt  be  restrictions 
about  the  countries  to  which  the  exten- 
sion will  apply. 

Another  change  in  ECCD  practice  is 
to  offer  part-period  cover  where  there 
is  no  official  backing  for  the  foreign 
competitor.  In  such  cases,  if  the  UK  ex- 
porter needs  to  offer  more  than  five 
year's  credit  to  win  the  order.  ECGD 
will  make  available  coverfor  the  period  il 
would  normally  have  done,  with  the  ex- 
porter carrying  the  risk  for  the  remainder 
of  the  longer  period.  ECCD  has  not  pre- 
viously been  authorised  to  give  such  part- 
period  cover 
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Towers  could  improve  housing  areas 

—    Landscape  Architect 

PARLIAMEhfT  should  make  it  easier  for  the  electricity  boards  to  erect  lines  over 
private  houses  and  gardens.  There  was  no  danger  and  some  housing  areas  might 
even  be  improved  by  the  construction  of  towers  which  would  give  focal  points  of 
some  scale.  For  these  built-up  areas  to  be  sacrosanct  at  the  cost  of  an  open  stretch 
of  green  country  was  deplorable.  That 
was  the  view  eicpressed  by  Miss  Sylvia 
Crowe  in  an  address  to  the  Institute 
of  Landscape  Architects  last  Friday.  She 
emphasised  that  the  overhead  line  prob- 
lem was  the  most  difficult  facing  the 
landscape  architect  today.  It  was  not 
considered  economical  to  go  underground 
with  a  cost  13-17  times  as  great  as  for 

Each  line  had  to  be  considered  on  its 
merits.  But  the  problem  of  avoiding  air 
routes,  radar  stations,  radio  transmitters, 
built-up  areas  and  other  lines  made  it 
increasingly  difficult  to  avoid  altogether 
beauty  spots,  green  belts  or  precious 
strips  of  open  country. 

Men  rmardi  was  iiecAtd  lalo  bt^ 

latliM  pniMwiH  to  make  It 

praetlcal    for   oJk    Umi    U 

grooadtd.  A  nmtntd  tCart 


n  the  conventional  field  were 
rapid  that  modifications  during 
made  it  impossible  lo  pro- 
duce a  final  landscape  plan;  alternative 
transmission  connections  might  be 
needed  or  new  buildings  required. 

The  scale  of  power  stations  tended 
to  overpower  their  surroundings,  but 
landscape  treatment  must  strive  to  recon- 
cile the  disparity  in  scale,  she  went 
on.  Miss  Crowe  also  thought  that  the 
overhead  line  structures  in  substations 
resembled  gallows,  while  the  spike-dis- 
integrated shapes  of  switchgear  and  trans- 
formers were  spread  over  too  great  an 
area. 


■apa  wen  leciloBal  lotmiti;  thrji  wen 

■alloul  aoMolllt*. 

With  nuclear  power  stations  sited  in 
remote  areas,  the  landscape  architect's 
aim  was  to  push  the  wild  landscape  close 
up  to  the  boundary  of  a  station  and  not 
let  its  influence  stray  outwards  in  a 
suburbia  of  roads,  buildings  and  embank- 
ments. The  problems  with  a  coal-fired 
station  were  differeot.  Technical  develop- 

Apptiance  Development 
Rumours 

VARIOUS  rumoura  concerning  new 
appliances  being  developed  by  Hoover 
Ltd.  have  been  circulating  in  recent 
weeks.  Although  there  is  no  official 
confirmation  of  any  of  these  it  seems 
very  likely  that  a  new  fully  automatic 
washing  machine  may  be  the  neitt  intro- 
duction by  that  firm. 

It  may  also  not  be  very  long  before 
Ada  (Halifax)  Ltd.  provide  further  news. 
That  concern,  control  of  which  was 
recently  acquired  by  Philips  Electrical 
Industries  Ltd.,  is  seeking  a  design 
manager  "responsible  for  the  design  and 
development  of  a  new  range  of  domestic 
^pliances  with  particular  emphasis  on 
washing  machines." 


G.E.C.  »Ik  graphite 
"  know-how  " 

NIPPON  DENKYOKU  (Nippon  Elec- 
trode Co.)  will  pay  £50.000  plus  royalties 
to  General  Electric  Co.  for  the  right  to 
manufacture  and  sell  anywhere  except 
in  the  UK  two  special  types  of  graphite 
developed  by  GEC  for  use  in  nuclear 
plant.  GEC  will  provide  technical  staff 
to  help  the  Japanese  company  build  a 
new  plant.  Initially  for  ten  years,  the 
agreement  is  subject  to  approval  by  the 
British  and  Japanese  Governments.  One 
of  the  graphites  is  impermeable,  on 
which  Nippon  Denkyoku  will  pay  \0% 
royalty,  the  other  has  low  permeability 
and  royalty  is  7i  % ,  These  materials 
could  be  used  outside  the  nuclear  field. 


Phitting  Constrnctum  Profnn 


THESE  wall  charts  ar«  us:d  by  CEGB'i 
Northern  Proiect  Croup,  Manchester,  to 
record  progress  of  cons  unction  o( 
generating  stations.  A  separate  chart  ii 
used  for  each  station,  and  the  use  of 
coloured  mdicators  enables  an  insUat 
appraisal  to  be  made  of  work  done  od 
each  phase  of  construclioii.  in  relatioo 
to  schedule.  The  card  index  at  th;  side 
contains  detailed  information. 


PrestcoM  expands  output 

PRESTCOLD  will  soon  be  a  biggtr 
force  than  ever  in  the  refrigerator 
market  Finished  goods  were  begianiiii 
to  flow  from  the  production  lines  at  the 
new  £3  million  factory  at  Swansea.  Ac 
sales  director.  Mr  O.  A.  Field,  said  >t 
the  opening  of  a  showroom  in  Worcester 
last  week.  Other  appliances  would  be 
manufactured  at  Swansea  in  due  coutK' 


HOME  HEATING  PLANS 


THE  sum  of  £235  was  a  "small  price 
to  pay  for  contented  tenants,"  Treasurer 
W.  L.  Berwick  maintained  at  last  week's 
meeting  of  Anstruther  Town  Council. 
He  moved  a  successful  motion  thai  gas 
and  electricity  be  laid  to  proposed  new 
houses  at  Milton  Cres,  to  give  tenants 
freedom  of  choice.  The  Council  agreed 
lo  rescind  an  earlier  decision  that  the 
houses  should  be  all-electric. 


Some  75  members  and  guests  attended  the  dinner  of  the  Association  of  Managerial 
Electrical  Executive  al  Soulhport  last  Friday.  Seen  below  are.  left  lo  right,  Messrs 
W.  J.  Forster  and  R.  M.  Cravett  {both  of  Maniveb),  P.  H.  Flatt  and  W.  C.  Parker 
(JV.  West.  Merseyside  and  N.  Wales  Division.  CEGB),  R.  E.  Wacher  {CEGB)  and 
D.  G.  Dodds  (.Manweb) 


London  County  Council  HouuOft 
Committee  have  approved  a  £6*1  J^^ 
second-stage  scheme  for  the  developmeOJ* 
of  a  site  at  Rotherhithe  New  R^, 
Bermondsey.  This  includes  another  1^~ 
storey  block  of  flats  and  three  four-stor^'' 
maisonnette  blocks,  all  with  electr*^ 
floor-warming.  The  hi^  block  will  ha"*^' 
two  high-speed  lifts. 

Ripon- Pate  ley  Bridge  Rural  Coun*^ 
are  considering  the  form  of  heating  "*- 
be  installed  in  "special  accommodation^ 
to  be  erected  at  Station  Sq.  Patel^^ 
Bridge.  Representatives  of  the  Nor"'^ 
Eastern  Gas  Board  demonstrated  s^^ 
space -heating  units  to  the  Housing  Cor^^ 
mittee,  who  agreed  that  either  gas  ^^^ 
electric  heating,  other  than  floor-warr"^ 
ing,  should  be  installed,  and  the  architeK^ 
Mr  J.  C.  Kenyon.  was  asked  to  obt»-^* 
details  and  quotations  for  suitable  ele^* 
trically  heated  systems. 

Perth's  muUi-storey  flats  to  be  bi»-^ 
at  Potterhill  will  be  electrically  heat^"* 
similar  to  those  at  Pomarium,  the  Coi»-* 
cil's  Housing  ComnMttee  has  decid  ^ 
after  considering  a  letter  from  the  S 
lish  Gas  Board. 
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Automation  in  the  Steel  industry 

THE  first  step  towards  aulomation  in  aoy  industry  is  full  instnimeDtalion  of  plaol 
in>o)ved.  This  was  emphasised  by  Lord  Halsbury,  <^niiig  a  recent  conference  at 
Buxton.  oD  the  application  of  automation  to  the  iron  and  steel  industry.  Organised 
by  the  British  Iron  and  Steel  Research  Association  to  stimulate  general  interest  in 

diis  subject,  the  canfereace  was  attended  

mainly  by  delegates  from  the  steel  in- 
dustry. Also  represen:ed  were  firms 
concerned  with  instrumentation  and  con- 
trol, and  other  industries  and  research 
organisations  interested  in  automation 
techniques. 

It  was  explained  at  the  conference  that 
by  means  of  instrumentation  complete 
data  was  obtainable  to  formulate 
operating  rules  necessary  for  "on  line" 
co:nputen  used  in  controlling  individual 
st^es  of  a  production  process.  Before 
ku  to  nation  could  be  applied  to  the 
process  as  a  whole,  careful  study  was 
required  to  understand  its  logic  and  to 


I.E.G  talks  meters 

INTEGRATINa  meters  and  indicating 
instruments  were  up  for  discussion  at  a 
meeting  of  the  International  Electro* 
technical  Co-Emission  measuring  instru- 
ments committee  held  in  Paris  recently. 
As  a  result  of  decisions  taken,  a  drsft 
u  to  be  circulated  of  recommendations 
on  reactive  voltanpere  meters  while 
another  will  deal  with  terminal  martingi 
for  indicating  instruments.  Clearance  was 
given  for  publication  of  recommenda- 
tions dealing  with  watt-hour  meter*. 
There  was  intensive  argument  about 
dir»:t- writing  slow-response  recording 
instruments  and  a  working  group  was 
set  up  in  an  attempt  to  produce  an 
agreed  solution.  One  of  the  sub-commit- 
lecs  began  consideration  of  recommenda- 
tions on  signal  generators  but  did  not 
complete  its  work. 


assess  economic  aspects.  In  terms  of  the 
steel  industry,  it  was  pointed  out  that 
there  was  extensive  instrumentation  of 
many  steelworks  processes  today  which 
could  thus  bt  adapted  to  computer 
control.  Examples  were  blast  and  open- 
hearth  furnaces,  cold-  and  hot-strip  mills. 
A  d;grce  of  automation  had  already  been 
applied  in  these  instances,  such  as  width 
measurement  and  correction  of  hot  strip. 
There  were,  however,  still  some  difficult 
problems  to  be  solved,  particularly  in 
respect  of  quality  control  arising  out 
of  lack  of  suitable  instrumentation.  There 
was,  for  instance,  no  known  reliable 
method  of  continuous  furnace  melt 
analysis. 


New  constitution  for 
automation  body 

THE  British  Conference  on  Aulomation 
and  Computation  which,  since  its  for- 
matioD  in  19S7,  has  been  divided  into 
three  autonomous  groups — broadly  auto- 
mation, computation  and  sociology — 
this  month  merged  the  groups  under  a 
central  council,  with  management  in  the 
hands  of  an  executive  committee.  How- 
ever, the  31  member  organisalioni  will 
continue  to  act  individually  as  well  as 
jointly  to  foster  progress  in  the  Belds 
of  automatic  control  and  computation. 
Under  the  new  arrangement,  BCAC  will 
act  as  a  clearing  house  for  information 
on  the  relevant  activities  of  member! 
(of  which  the  Institution  of  Electrical 
Engineers  is  one).  The  information  will 
continue  to  be  published  in  the  BCAC 
Bulletin.  At  a  meeting  on  10  Oct.  Sir 
Walter  Puckey  was  elected  chairman, 
and  Mr  W.  K.  Brasher  (secretary  of  the 
lEE)  was  elected  honorary  secretary. 


W^bridge-Chessington  Line 

LAST  of  the  objections  to  the  route  of 
the  proposed  273  kV  transmission  Une 
from  West  Wey bridge  to  Chessington 
were  heard  at  a  public  inquiry  at  Cob- 
ham  recently.  Total  length  of  the  line 
is  to  b;  ten  miles  and  wayleaves  for 
all  but  four  sections  totalling  half  a  mile 
have  been  obta'ned  by  the  CEGB.  The 
disputed  half-mile  concerns  properties  at 
Eaher.  Cobham,  Walton  and  Weybridge. 
and  Byfl»l. 


Automation  factory 
expands 

WORK  will  start  immediately  on  expan- 
sion of  the  Lanarkshire  automation  equip- 
men:  factory  of  Honeywell  Controls  Ltd., 
a  wholly  owned  subsidiary  of  Minne- 
apolis-Honeywell Regulator  Co..  of  the 
US.  Mr  C.  W.  Spangle,  managing  director 
of  Honeywell  Controls,  said  this  week 
that  the  Board  of  Trade  would  finance 
the  building,  which  would  increase  floor 
space  at  Mothrrwell  from  190.000  sq  ft 
to  350.000  sq  ft  and  cost  about  £500.000, 
and  Honeywell  would  spend  at  least  as 
much  acn'O  'in  plant. 


LARGE  ORDERS  RECEIVED 


FOUR  75  MVA  three-phase  trans- 
formen  have  been  ordered  from  Asso- 
ciated Electrical  Industries  by  the  CEGB 
for  Templeborough  substation  to  step 
down  the  275  kV  supergrid  voltage 
giving  a  33  kV  supply  to  six  40  MVA 
arc-fumace-  transformers  to  be  installed 
by  Steel.  Peech  and  Tozer.  The  AEI 
transmission  transformers  will  be  of  the 
outdoor  oil-filled  type  with  natural  cool- 
ing up  to  50%  loading  and  forced-oil 
circulation  and  air-blast  cooling  for 
higher  loadings. 

SWITCHGEAR  for  extensions  to  CEGB 
power  stations  at  Aberthaw  and  Swansea 
North  has  been  ordered  from  AEI 
switchgear  division.  For  .  Aberthaw, 
seven  132  kV,  3,500  MVA  indoor  air- 
blast  breakers  and  control  equipment  are 
involved,  together  with  three  6-6  kV, 
250  MVA  metalclad  auxiliaries  switch- 
boards and  associated  relay  panels.  Total 
value  of  the  order  is  £300,000.  The 
Swansea  order  covers  development  of 
two  existing  transformer  feeders  into  a 


ten-switch  double-busbar  substation  and 
nine  132  kV.  3.500  MVA  oU  circuit- 
breakers  and  ancillary  equipment  are  in- 
volved in  a  £250,000  order, 

SIX  switchboards  and  25  local  control 
panels  now  being  made  at  the  Black- 
wood Works  of  South  Wales  Switchgear 
Ltd.  are  for  export  to  Rumania.  The 
equipment,  of  which  the  switchboards 
are  6-6  kV,  250  MVA  single-busbar 
air-insulated  design,  will  be  used  for 
process  motor  control  in  a  Kraft  bag 
plant  being  supplied  by  Lyddon  and  Co. 
The  contract  is  valued  at  £35,000. 

A  CENTRIFUGAL  blower  of  100,000 
ci.m.  capacity,  for  delivering  air  to  blast 
furnaces,  has  been  ordered  from  GEC 
by  Dorman  Long  (Steel)  Ltd.  To  be 
installed  at  Cleveland,  the  blower  will 
be  driven  by  a  direct-coupled  stea-n 
turbine  supplied  at  425  Ib/sq  in..  725*F. 
Value  of  the  order  is  £139,000.  Con- 
densing plant  is  to  be  supplied  by 
Mirrlees  Watson  Ltd.,  of  Glasgow. 
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N.  Scotland  island  problem 

WITHOUT  Government  aid  there  is  no 
hope  whatever  of  either  Barra  or  North 
Uist  getting  a  supply  of  electricity  in 
the  next  five  years,  Lord  Strathclyde, 
chairman  of  the  North  of  Scotland 
Hydro-Electric  Board,  told  local  Coun- 
cil representatives  at  a  meeting  in  Inver- 
ness earlier  this  month.  He  thought  it 
extremely  unlikely  that  they  might  get 
a  supply  in  ten  years,  but  it  might  be 
given  in  15  years,  was  the  only  hope  he 
could  offer.  Cost  to  supply  Barra,  by 
submarine  cable,  had  been  estimated  at 
£262,000.  To  supply  North  Uist  would 
cost  £700,000,  it  was  stated. 

After  subsequent  discussion  on  hydro- 
electric schemes,  including  the  Nevis  pro- 
ject. Lord  Strathclyde  pointed  out  that 
since  the  Board  had  been  in  existence 
it  had  brought  electricity  to  102,000  rural 
consumers  and  the  loss  the  Board  was 
carrying  today  as  a  result  of  those  con- 
nections was  £1,604,400.  They  could  only 
carry  that  loss  by  making  a  profit  on  any 
electricity  sold   to  the   south. 


Permanent  homefor  Royal  Show? 

THE  Royal  Agricultural  Society  are 
negotiating  to  lease  from  Lord  Leigh  a 
site  for  a  permanent  base  for  the  Royal 
Show  at  Stoneleigh  Abbey,  near  Kenil- 
worth,  Warwickshire.  *  The  site,  about 
500  acres,  is  some  five  miles  south  of 
Coventry  and  ten  miles  to  the  east  of 
the  Ml.  The  lease  wiU  cover  an  initial 
period  of  seven  years  and  it  is  expected 
that  the  site  will  be  ready  for  the  first 
show  to  be  held  there  in  1963,  follow- 
ing the  1961  show  at  Cambridge  and 
the  1962  show  at  Newcastle  upon  Tyne. 
For  some  time  now,  the  Society  has 
been  seeking  a  permanent  home  for  the 
show  in  the  Midlands  instead  of  the 
more  expensive  system  whereby  the 
show  is  staged  in  different  parts  of  the 
coimtry  each  year. 


S^'**? 


OF  THE  WEEK 

"There  is  something  essentially  brutal 
in  the  *  breaking*  of  a  circuit.  Although 
it  works,  it  does  not  seem  the  right  way," 
.  .  .  Mr  J.  E.  L.  Robinson,  in  his  chair- 
man's address  to  the  lEE  Supply  Section. 

"//  is  unfortunate  that  the  surplus 
hangs  down  like  a  ripe  cherry  from  a 
tree,  which  just  needs  picking,*'  .  .  . 
Councillor  W.  L.  Williams,  in  dis- 
cussion on  tariffs  at  Merseyside  and 
North  Wales  Electricity  Consultative 
Council  meeting. 

"Some  people  say  we  are  scraping  the 
bottom  of  the  barrel.  I  do  not  agree. 
1  think  the  barrel  has  a  false  bottom 
and  there  is  a  lot  of  good  stuff  still  in 
it."  ...  Sir  Patrick  Linstead,  rector 
of  Imperial  College,  UL,  speaking  of  the 
plan  to  double  the  imiversity  population 
over  four  years. 


PPIf  EG  of 

cable      metals 

I   HiVlJM  and      other      materials 

Figures  quoted  are  the  officiai  prices  ruling  an  Tuesday,  October  2$ 

£per 

Weekly 

£p«r 

Weekly 

ton 

change  £ 

ton 

chanfe£ 

COPPER,    ittndard    class    A 

ZINCt  virgin,  min.  98%  purity 
(cash)         ...        ... 

M      (3  months)...        ...        ... 

RUBBER,  per  lb 

(settlement) 
„             (3  months) 

220i 
222 

-2 
-2 

^ 

tt 

LEAD,  refined  pif .  99-97%  purity 

No.  1,  RSS.  spot          

7Ak4 

-W 

(cash)       ...        ...        ... 

68 

il 

ci.f.  basis,  ports.  Dec 

27id 

,»      (3  months)  ...        ...        ... 

69 

ARMOURING: 

TIN,  refined,  min.  9975%  purity 

Galv.  Steel  Wire  (0-l(Hln.)   ... 
Mild  Steel  Tape  (^  x  1^  in.) 

66i 

.— 

(settlement)        

801 

-8 

53* 

— 

„      (3  months)  ...        ...        ... 

796 

-2 

NICKEL  (home) 

MERCURY  (76  lb  flask) 

600 

.» 

ALUMINIUM,  infott  99-99-5%    ... 

186 

^— 

70+ 

+i 

„            wire  bars  (4  X  4  x  54*) 

1934 
I97i 

— 

AMERICAN  PRICES: 

BRASS  Strip  63/37 

-3i 

Copper,  electrolytic  (per  lb)  ... 
Lead.  (New  York)       

30c 

.» 

SILVER  (Troy  oz) 

79id 

12c 

■■" 

*  7<^  Pr/ce,  noMf  on  orerofe,  Includvi  varnishing 


Standard   Lamp   life 


WHETHER  the  nominal  life  of  1,000  hr 
is  the  right  value  for  a  British  Standard 
is  discussed  in  the  October  issue  of 
BSI  News,  BS  161,  Tungsten  Filament 
Lamps  for  General  Lighting  Service, 
specifies  this  life,  but  a  question  has  been 
raised  whether  it  should  be  extended  in 
view  of  improved  manufacturing  tech- 
niques. The  BSI  committee  responsible 
for  this  and  other  lighting  standards  is 
quoted  as  saying  that  the  figure  aims 
to  give  the  user  light  at  the  lowest 
overall  cost  presupposing  normal  opera- 
ting conditions,  freedom  from  vibration 
and  shock.  Lamps  complying  with  BS  161 
are  found  on  test  to  give  an  average  life 
greater  than  the  minimum  1,000  hr; 
where  unusual  conditions  are  present, 
they  are  best  made  by  use  of  lamps  of 


Export  prospects  good 

BRITAIN'S  export  prospects  remain 
good  for  the  final  quarter  of  1960, 
according  to  General  Electric  Co.'s 
economic  and  marketing  research  unit. 
Ceylon,  USA  and  Venezuela  are  the 
only  countries  in  which  the  outlook  is 
deteriorating,  with  the  proviso  that  the 
newly  independent  states  of  British 
Africa  may  not  be  such  safe  markets  as 
in  the  past.  Prospects  are  considered  to 
be  improving  in  Argentina,  France,  Iraq, 
Malaya  and  Portugal. 

One  cloud  on  the  horizon  is  the 
speeding  up  of  moves  by  the  Six  towards 
a  common  external  tariff  which,  the  sur- 
vey says,  would  entail  very  serious  dis- 
crimination against  outsiders.  The  sur- 
vey clearly  favours  acceptance  by  Britain 
of  the  principles  of  the  Rome  treaty, 
which  is  not  surprising  as  Britain's 
exports  to  other  countries  in  the  Seven 
are  still  only  two-thirds  of  her  exports 
to  the  Six.  Conditions  for  a  rapproche- 
ment with  the  Six  are  more  favourable 
than  for  months,  because  of  acceptance 
of  the  need  for  Westehi  Unity  and 
because  Dr  Adenauer  and  President  de 
Gaulle  appear  to  have  agreed  that 
political  integration  of  the  Six  should 
not  be  pursued — but  time  may  be  run- 
ning out,  the  survey  states. 


the  next  higher  standard  voltage  than 
the  declared  value  of  the  electricity 
supply.  There  is  warning,  however,  that 
such  a  step  is  only  economical  in  special 
cases,  as  extension  of  life  can  be  obtained 
only  at  the  expense  of  lamp  eflSciency 
and,  hence,  reduce  light  output.  The 
hard  fact  is  that  full  lamp  life  and  light 
output  per  watt  are  inseparably  deter- 
mined by  filament  working  temperature. 


News  in  Brief 

The  fiVst  of  four  120  MW  turbo- 
generators at  Skelton  Grange  **B'*  power 
station  was  commissioned  last  Friday. 

HRH  Prince  Philip  has  been  invited 
to  officially  open  Belfast's  new  power 
station.  On  1  Nov.  next  the  Princess  Royal 
is  to  open  the  Coolkeeragh  power  station 
of  the  Electricity  Board  for  N.  Ireland. 

The  GEC  have  prepared  a  16  mm 
sound  film  in  colour  of  the  soil-warming 
cable  installation  at  Murrayfield,  which 
is  available  for  free  loan. 

Qoeen's  University,  Belfast,  have 
ordered  a  Deuce  computing  system  from 
English  Electric  for  the  Applied  Mathe- 
matics Dept.'s  plan  to  expand  into  space 
research. 

BSI  have  started  work  on  a  standard 
method  of  test  for  resistance  per  unit 
length  of  metallic  electrical  resistance 
material.  A  draft  has  been  prepared 
based  on  BS  3239,  the  corresponding 
standard  for  conductor  materials. 

Last  Tuesday  Lady  Nelson  officially 
opened  the  new  headquarters  of  the 
English  Electric  Group  (which  we  des- 
cribed on  1  Sept.). 

In  our  reference  to  Kincardine  genera- 
ting station  in  13  Oct.  issue  we  referred, 
in  error,  to  auxiliary  transformers  sup- 
plied by  Watford  Electric.  They  were,  in 
fact,  supplied  by  Transformers  (Watford) 
Ltd. 

Thermair  Domestic  Appliances  Ltd. 
announce  that  they  have  discontinued 
production  of  their  **Satum**  spin  dryer. 
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1j  cue  6tock  Market  now  moving  in 
anticipation  of  some  easing  of  the 
''squeeze"?  The  fact  that  private  invest- 
ment buying  as  well  as  that  of  the 
Institutions  continues  to  underpin  the 
market  despite  the  worsening  of  the 
sales  position  with  the  motor  industry 
and  the  majority  of  domestic  appliance 
suppliers,  suggests  that  this  might  be  the 
case.  It  is  true  that  last  week  Mr  Selwyn 
Lloyd,  Chancellor  of  the  Exchequer, 
gave  the  Treasury  view  that  it  is  "too 
soon  to  talk  of  demand  becoming 
insufficient"  and  again  repeated  his  Scar- 
borough decision  that  the  credit  curbs 
would  be  cased  as  soon  as  it  was  thought 
safe  to  do  so  in  the  interests  of  the 
economy  as  a  whole.  The  emphasis  is 
on  the  last  three  words.  But  apart  from 
the  general  clamour  «4iich  is  now 
growing  to  ease  the  squeeze,  the 
Chancellor  has  before  him  the  conclu- 
sions of  the  latest  Federation  of  British 
Industries  industrial  questionnaire  (to 
which  we  referred  last  week).  Belief, 
therefore,  grows  that  where  the  maxi- 
mum repayment  period  on  H.P.  contracts 
is  to  two  years  there  may  soon  be  an 

Then  there  is  the  question  of  Bank 
rate.  Following  the  recent  French 
reduction  and  the  continuing  outflow  of 
gold  from  low  interest  rate  USA,  City 


opinion  is  that  both  W.  Gennany  and 
the  UK  will  not  be  long  in  following 
with  cuts.  This  then  was  the  background 
to  a  fir:n  if  unexciting  industrial  market. 
Electrical  shares  for  the  most  part  saw 
very  Uttle  activity  although  there  were 
a  number  of  useful  exceptions.  AEI 
starting  out  the  week  at  43s  3d  dropped 
to  a  new  1960  "low"  of  42s  3d  but 
recovered  to  42s  9d  following  investment 
buying.  English  Electric  showed  greater 
strength  at  34s  3d,  a  rise  of  Is  9d. 
Parsons  were  2s  a  share  dearer  at  46r, 
while  "twin"  Reyrolle  went  2s  9d  better 
at  36s.  Birmingham  Sound  Reproducers 
were  in  demand  at  51a  to  show  a  gain  of 
2s  6d  on  (he  week,  and  Decca  on  further 
consideration  of  the  report  spim  up 
another  Is  9d  to  49s.  But  Reliance -Clifton 
Cables  on  the  increase  in  the  interim 
dividend  from  6%  to  8%  jumped  Is  9d 
to  26s  6d.  According  to  the  chairman, 
present  indications  arc  that  I960  results 
will  not  fall  substantially  below  those  of 
1959,  and  if  earnings  bold  the  company 
expects  the  current  year  to  provide 
ample  cover  for  an  increase  in  the  final 
dividend.  Vactric  Ordinary  although  up 
at  one  time  to  8s  Ijd  on  the  possibility 
of  an  offer  by  Longford  Electric  once 
more  weakened  to  6s  3d,  while  Crabtree 
Electric  came  back  further  to  33s  after 
34s. — From  our  City  Corrtspondera. 


Sydney  S.  Bird  and  Sobs 

Warning  that  no  dividend  is  likely  foi 
the  current  year  has  now  been  given  by 
the  directors.  The  company  had  a 
very  adverse  trading  period  for  1hc  first 
nine  months  of  the  year,  resulting  in  a 
trading  loss.  Reorganisation  has  been 
carried  out  and  by  the  end  of  Septem- 
ber the  position  was  stabilised  and  it  is 
anticipated  that  the  company  will  trade 
at  a  profit  for  the  remainder  of  the  year. 

Borco  Dean  Ltd. 

Dealings  will  probably  start  today 
in  the  £450,000  of  6t%  unsecured  loan 
Mock  1980-85.  all  of  which  was  sub- 
scribed for  by  Charterhouse  Finance 
Corporation  at  £93,  to  which  we  re- 
ferred on  15  Sept.  A  fair  amount  is 
expected  to  be  available  at  £93}. 

CalcoHa  Electric  Supply  Corpn- 

An  annual  outlay  of  not  less  than 
£U  million  on  reinforcement  of  the 
transmission  and  distribution  systems  is 
anticioated  over  the  next  four  years.  Sir 
Harry  Burn,  chairman,  tells  shareholders. 
Tbc  board  have  deemed  it  advisable  to 
appropriate  £575,000  from  the  accounts 
for  plant  expansion  and  replacements. 
Capital  expenditure  in  the  year  ended 
31  March  last  amounted  to  £1.160,000. 
Although  gross  revenue  in  that  year  in- 
creased, the  clear  profit  falls  sbort  of 
the  reasi^nable  return  to  which  the  com- 
pany is  entitled  by  £67,353,  which  has 


been  made  good  by  a  similar  transfer 

from  special  reserve. 

East  African  Power  and  Ugbting 

Concerning  our  note  on  1 1  Aug.  on 
the  acquisition  by  this  concern  of  the 
Nyeri  electricity  undertaking,  we  should 
make  it  clear  that  the  company  only 
issued  to  the  Government  of  Kenya 
£50,000  worth  of  unissued  7%  preference 
shares  and  £150.000  of  Ordinary  stock. 
Mr  A.  J.  Don  Small,  the  chairman,  also 
stated  thai  minor  valuations  and  the 
acquisition  of  stocks  and  stores  were 
covered  by  an  additional  payment  of 
some  £21,000.  There  was  no  other  cash 
pay:nenL 
Holophaae  Ltd. 

An  increase  in  the  volume  of  business 
handled  resulted  in  the  improved  trading 
profit  figure  despite  the  maintenance  of 
stable  prices  for  the  company's  products 
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Perak  River  H-E  Power  Co. 

The  marked  improvement  in  results 
followed  the  progressive  relaxation  of 
restrictions  and,  since  I  Oct.  last,  all 
restrictions  on  the  export  of  tin  have 
been  removed.  Mr  H.  G.  Balfour,  the 
chairman,  reports  that  the  company's 
monthly  returns  to  date  are  ruiming  at 
a  very  satisfactory  level  and  he  antici- 
pates results  at  least  as  good  as  for 
1959-60  in  the  absenc:  of  adverse  out- 
side factors.  In  the  year  to  30  July  last, 
the  Chenderoh  power  station  generated 
170-8  million  units — an  increase  of  20% 
— and  the  MaUm  Nawar  steam  station 
(where  two  new  12  MW  sets  were  in- 
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even  though  cost  of  materials  and 
operating  expenses  continued  to  rise, 
the  directors  report.  The  value  of  orders 
outstanding  has  also  increased  and  the 
level  of  overseas  business  has  improved. 


stalled)  supplied  1806  million  imits, 
97-8%  more  than  in  the  previous  year. 
The  Batu  Gajah  station  provided  a  fur- 
ther 3S'l  million  units.  The  company  is 
examining  the  possibility  of  taking  a 
bulk  supply  from  the  CEB  of  Malaya, 
and  is  also  considering  installing  further 
generating  plant  at  Malim  Nawar.  The 
subsidiary  co-npany,  Kinta  Electrical 
Distribution  Co.,  which  supplies  71 
towns,  villages  and  other  centres,  loM 
19-3  mUlion  units,  an  increase  of  5-45%. 
Parldnum  Cowan  Ltd. 

Announcing  an  interim  dividend  of 
5%,  the  directors  warn  that  the  final 
will  be  much  influenced  by  the  state  of 
business  next  spring,  but  is  likely  to  be 
lower  than  last  year.  Hire-purchase 
restrictions  have  severely  reduced 
domestic  appliance  sales,  but  trading  in 
the  meter  and  instrument  activities  is 
better  than  last  year,  but  not  by  a 
sufficient  margin  to  offset  a  most  dis- 
agreeable but  it  is  believed  only  tempo- 
rary reversal  of  fortune  on  the  appliances 
side.  The  business  of  Basiian  and  Allen 
was  recently  acquired. 
Rellance-CUfton  Cables  and 
Indmtrial  Prodncts 

Announcing  an  increase  in  the  in- 
terim dividend  from  6%  to  8%,  the 
directors  state  that  prices  in  the  cable- 
making  industry  have  now  regained  some 
measure  of  stability,  but  the  level  over 
a  wide  range  of  products  remains  tin- 
economic.  The  effect  of  smaller  profit 
margins  in  the  earlier  part  of  the  year 
is  now  being  offset  by  increased  output. 
They  expect  the  results  for  the  current 
year  should  not  fall  substantially  below 
1959,  and  if  this  estimate  is  fulfilled 
there  would  be  ample  cover  for  an  in- 
crease in  the  final  dividend  (9%  plus 
5%  capital  profits  distribution  last  time). 

Dividends  Declared 

T.  Clarke  &  Co.  Interim  8%  (tame). 

E.  Green  &  Son.  Interim  5%  (same}, 
but  the  chairman  warns  that  pr-Tduclion 
and  profit  will  be  appreciably  below  the 
1959  figures. 

Allen  West  &  Co.  Interim  5%  (same}. 
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Contracts  Open  at  Home  . . . 


Dates   given   are   the   final  for   receipt   of 
tenders  unless  otherwise  stated. 

28  Oct— Manchester  CC  Electrical  instal- 
lation in  smoke  chamber.  Central  Fire 
Station. — See  20  Oct.  issue. 

29  Oct — ^DagenluuB  B.C  Applications  in- 
vited for  inclusion  in  approved  list  of  con- 
tractors for  school  maintenance  electrical 
work. — See  20  Oct  issue. 

29  Oct— HestoB  and  Isleworth  B.C.  Re- 
wiring, supply  and  fixing  of  power  outlets 
in:  Contract  1,  92  houses;  Contract  2,  102 
houses;  and  Contract  3,  lOS  houses  on 
Worpie  estate,  isleworth. — ^Advertised  13 
Oct.  issue. 

31  Oct. — Dumfrfcs  B.C  Electrical  installa- 
tions in  traditional  houses,  Lochside  fifth 
development,  section  7-93.  Applications  to 
Town  Clerk,  G.  D.  Grant,  Municipal 
Chambers,  by  above  date. 
31  Oct— EdinborglL  (d)  Electrical  insUlla- 
tion,  switchgear  and  distribution  system;  (e) 
lift  mstaliation  in  Dept.  of  Clinical  Medicine 
and  Medical  Physics,  Royal  Inlirmary. 
Secretary,  S.E.  Regional  Hospital  Board, 
Scotland,  11  Drumsneugh  Gdns,  Edinburgh 
3.  Applications  by  above  date. 
31  Oct— LeightoB  Bmzard  tJ.D.C  Erection 
of  28  Group  ''A**  Stanton  columns  com- 
plete with  lanterns/gear  along  A4012;  resit- 
tng  including  the  provision  of  new  lanterns 
oi  17  Group  **B"  columns  and  the  erection 
of  33  additional  Stanton  columns/lanterns 
along  Stanbridge  Rd. — ^See  13  Oct.  issue. 
31  Oct — Oldham  C.B.  Conversion  of  15 
mechanical  public  clocks  to  electric  drive  or 
electric  wind.— Advertised  29  Sept.  issue. 
31  Oct— TaoDton  B.C.  Supply  of  (Item  d) 
electrical  goods  for  year. — See  20  Oct.  issue. 

31  Oct— Warrio^on  B.C.  Contract  1. 
Supply  and  erection  of  submersible  well 
pumps,  horizontal  centrifugal  pumps,  switch- 
gear  and  hydraulic  instruments  for  Hough- 
ton Green.  Contract  2.  Small  horizontal 
centrifugal  pumps,  etc.,  for  Risley  Pumping 
Station. — See  20  Oct.  issue. 
31  Oct— Wrexham  B.C  (a)  Electrical  instal- 
lations in  40  dwellings.  Tanat  Way  and 
Sutton  Drive;  (b)  supply  of  consumers' 
units  and  cabinets.— See  20  Oct.  issue. 
1  Nov. — Harrow  B.C.  Supply  and  instal- 
lation of  120  200  W  sodium  units  on  30  ft 
steel  columns  and  removal  of  existing  instal- 
lation along  Edgware  Rd,  A5. — Advertised 
20  Oct.  issue. 

1  Nov.— North  Down  R.D.C  (a)  Supply 
and  erection  of  fluorescent  street  lightmg 
in  15  villages. — See  20  Oct.  issue. 
1  Nov.— Watford  B.C  Electrical  installatioiL 
including  embedded  floor  heating  in  20 
elderly  persons*  flats  (one  three  storey 
block).  Applications  to  Borough  Engineer, 
Town  Hall,  by  above  date.  Deposit  £2  2s. — 
Advertised  in  this  issue. 
1  Nov.— WomhweD  iJ.D.C  Supply  of  250 
3  cu  ft  240  V  refrigerators  in  quantities 
of  not  less  than  50.— See  20  Oct.  issue. 

3  Nov.- Newcastle  upon  Tyne  C.C.  (1)  Elec- 
trical installation  in  further  extensions  and 
alterations  at  Heaton  Grammar  and  High 
Schools.  Applications  to  City  Architect,  18 
Cloth  Market,  by  above  date. 

3  Nov.— Sunderland  B.C.  Supply  of  gas 
and  electric  cooking  equipment  for  Bede 
Grammar  School.  Central  Purchasing  Dept., 
Hylton  Rd. 

4  NoT.^Down  C.C  All-electric  lighting 
and  heating  installation  in  Child  Health  and 
Welfare  Clinic,  Knocknee  Ave,  Kilkeel.— 
See  13  Oct.  issue. 

4  Nov.— Dunbarton  CC  Supply  of  Gp 
"B"  tubular  steel  columns.  Applications  to 
County  Lightinp  Superin»'»ndent,  W.  Arthur, 
24  George  Sq,  Glasgow  C.2,  by  above  date. 
4  Nov.— Oldbuiv  B.C.  Erection,  on  fixed- 
price    basis,    of    88    Class    "B'*     concrete 


columns,  supply  and  fitting  of  post-top  lan- 
terns with  lampSi  control  gear/ time  switches, 
plus  resiling  ot  26  units  and  conversion  to 
MBF/U  operation  along  various  roads. — 
See  20  Oct.  issue. 

5  Nov. — Longbcnton  U.D.C  Supply  and 
erection  of  64  sodium  units  and  474  post-top 
lantern  filament  Group  ii  street  lighting 
units. — See  20  Oct.  issue. 

5  Nov^-Middlewkh  U-D.C  Fluorescent 
lighdng  installation  in  (part)  Victoria  bldg, 
Lewin  St. — See  20  Oct.  issue. 

5  Nov.— New  Windsor  B.C  Supply  of 
(Item  15)  lamps  and  (Item  21)  fittings  and 
cable  for  year  to  31  Dec.,  1961.— See  6  Oct 
issue. 

7  Nov. — ^Alderdiot  B.C  Supply  and  erection 
of  Group  *'A**  25  ft  steel  columns  with  140 
W  sodium  lighting  along  Lower  Famham 
Rd  and  Group  "B  15  ft  steel  columns  and 
60  W  sodium  liahting  along  Church  La  West 
/Ayling  Hill.  Borough  Engineer  and  Sur- 
veyor, Town  Hall.  Deposit  £1  Is. 
7  Nov.— Bath  CC  Supply  of  200  Stanton 
lOF  spun  concrete  columns.  City  Engineer, 
Guildhall. 

7  Nov.— Belfast  CC  Electrical  work  in 
alterations  and  renovation  at  Falls  Rd 
Public  Baths.  Details  from  architects,  W.  H. 
McAUster  and  Ptnis,  6  Donegall  Rd,  Belfast 
12.  Deposit  £3  3s. 

7  Nov.— East  Suffolk  CC.  Street  lighting 
included  in  Contract  No.  36  for  making  up 
of  247  yd  private  road.  County  Surveyor, 
County  Hall,  Ipswich.  Deposit  £2  2s. 

7  Nov. — ^Manchester  CC  Contract  323. 
Electrical  installations:  12  flats,  two  shops 
and  ten  garages^  Greenwood  Rd.  Director  of 
Hsg,  Town  Hall,  Manchester  2. — ^Advertised 
in  this  issue. 

7  Nov. — Swana^e  U.D.C  Electrical  instal- 
lation in  new  depot  at  King's  Rd  West. — 
See  20  Oct.  issue. 

9  Nov.— Chcadic  and  Gatlcy  UJ>.C  Supply 
and  erection  of  30  Gp  "A"  pre-stressed 
concrete  columns  with  400  W  mercury 
vapour  lanterns  in  Bird  Hall  La.  Engineer 
and  Surveyor,  Town  Hall,  Cheadle.  Deposit 
£2  2s. 

9  Nov. — Chelmsfnrd  B.C.  (c)  Electrical 
installation  in  new  livestock  market,  Victoria 
Rd.  Borough  Engineer,  Coval  La.  Deposit 
£2  2s. 

10  Nov.— I>cil»y  B  C  Supply  of  49  200  W 
sodium  discha-ge  units  on  35  ft  steel  columns 
for  A5111  Raynesway  Trunk  Rd  lighting. 
BorouRh  Engineer  and  Surveyor,  Council 
Hse,  Corpn  St. — Advertised  in  this  issue. 

10  Nov.— Nortfawich  R.D.C  Supply  and 
installation    of    40    Group    "A"    concrete 


columns  with  sodium  laaips/lantems/^ear.— 
See  20  Oct  issue. 

10  Nov.— Suffolk  and  Ipswich  Fire  Aothoff^. 

Electrical  work  at  dblche^ter  Kd  Fire  Su- 
tion.  Applications  to  architects.  Slater  and 
Haward.  32  Foundation  St.  Ipswich,  by 
atK>ve  date. — ^Advertised  in  this  issue. 

11  Nov«— New  Windsor.  Electrical  instal- 
lations in  two  maisoimettes  at  Clewer  New 
Town. — Sec  13  Oct.  issue. 

11  Nov. — Oldbaiy  B.C.  Erection,  on  fixed- 
price  basis,  of  20  Class  **B  concrete 
columns,  supply  and  fitting  of  post-top  lan- 
terns/lamps, control  gear/time  switches  oo 
Lion  Farm  estate. — See  20  Oct.  issue. 

11  Nov. — ^Wrexbam  B.C.  Supply  and  erec- 
tion, on  fixed  price  basis,  of  ten  25  ft 
fluted  steel  columns,  brackets  and  14U  W 
sodium  vapour  lanterns  lamps  for  A483 
(part)  lighdng.  Borough  Engineer  and  Sur- 
veyor, 31  Chester  St. — Advertised  in  this 
issue. 

14  Nov.— Malvern  UJ>.C  Erection  of  151 
concrete  columns  and  lanterns  plus  provisioo 
of  wiring  lamps  on  seven  new  estates  to- 
gether with  the  removal  of  four  gas  lightinc 
columns.  Surveyor  and  Water  Engineer, 
C.  C.  Judson,  Council  Hse.  Deposit  £2  2s. 

14  Nov. — ^NA.T.O.  infiaslMuctnie.  Provisioo 
and  proving  of  a  very  Iow-fre(^uency  radio- 
telegraph transmitting  station  m  North  of 
England. — ^Advertised  13  Oct.  issue. 

14  Nov.— West  Riding  CC  Changeover 
from  d.c.  to  a.c.,  oy  contracton  oo 
N.LC.E.LC.  roll,  at  Beech  Towers,  Suin- 
clilTe,  Dewsbury.  Divisional  Architect, 
Bishopgarth,  Westfield  Rd,  Wakefield. 

15  Nov.— Whaley  Bridge  U.D.C  Supply  and 
erection  complete  of  16  Class  **A**  concrete 
columns  with  sodium  lighting.  Surveyor, 
Council  OflSces,  Whaley  Bridge,  near  Stock- 
port. 

16  Nov.  Ipswlcii  II.C  Electrical  installatioa 
in  proposed  56-person  aged  |)eople*s  hofoe, 
Chantry  estate. — See  20  Oct  issue. 

17  Nov.— Belfast  CC  Electrical  instaHitioa 
in  Assembly  Hall,  Dunkeld  Gdns  Model 
Secondary  School  for  Girls.  City  Architect, 
40  Academy  St,  Belfast  1. 

17  Nov^-Binniw^bam  CC  Socket-outlet 
installations  and  lighting  ins^'^liation  ^Pi'^ 
in  250  houses  at  Acock's  Green.— See  20 
Oct.  issue. 

17  Nov.— Fyide  Water  Boaid.  Supply  .of 
flow  recorder  panel  and  hydraulic  measunng 
equipment. — Advertised  13  Oct.  issue. 
30  Nov.— Tottenham  B.C  Supply  of  item  3, 
lamps  for  year  from  1  April,  1961.  Applica- 
tions to  Town  Clerk,  M.  L.  Taylor.  Tow» 
Hall,  N.15,  by  above  date  enclosing  lars^ 
(4Jd)  s.a.e. 


Your  Queries  Answered 

Readtrs  are  Invited  to  make  use  ofwr  free  enquiry  department  which  possesses 
wide  resources,  including  an  index  of  trade  information  with  over  100,000  entries 

A  Selection  from  the  103  queries  answered  this  week 


Sunvic  Controb  Ltd.  —  address  for? 
L.E.C.-Crown  Hse,  Aldwych,  W.C.2. 

"Whippet"  drink  mixers— makers  of? 
C.O.M.— Howard  Foss  Ltd.,  Belvedere 
Wks.  Totton,  Southampton. 

"Clix"  B'xe^"'^*^' — m^''»»rs  of?  T.E. 
— Associated  Electrical  Industries  Ltd., 
155  Charing  Cross  Rd.  W.C.2. 

J.P.  Tubular  beaters — ^address  for 
spares?  E.B. — Aurora  Factory,  Old  Kil- 
patrick.  Glasgow. 

"Heddo"  insulating  tapes  In  P.V.C— 
makers  of?  W.W.— Hed^lfsco  ltd., 
Heddonia  Hse,  374  Euston  Rd,  N.W.I. 


**Hotlock'*  heated  food  troDcys— m'tk- 

ers  of?  C.J.B. — Food  C^onveyors  Ltd., 
18  Manor  Rd,  North  Hinchley  Wood, 
Surrey. 

"Rnntact"  busbar  systems— makers  of? 
G.L. — ^The  Donovan  Electrical  Co.  Ltd., 
70-82  Granville  St,  Birmingham  L 

*\SDironilc*'   heatfn-',   elements — makers 
of?  T.C.C.— A.  and  R.  Electric  Co  Ltd., 
1  Bruce  Ave.  Shepperton,  Middx. 
ANSWER  WANTED 

'*Flnx  link"  hermetically  sealed,  vaf- 
netically  operated  micro  swUehes— makers 
of?  E.E.L. 
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—Maflock  UJ>.C  Supply  and  instal- 
omplete  of  nine  sewage  pumps  at 
tnping  stations  in  Darley  vale. — See 
&sue. 

lie  stated.— N.  of  Scotland   HX.B, 

i  transformer  for  Persle)r  substation, 
n. — Advertised  13  Oct.  issue. 

t  stated.— St  Faith's  and  Aylshani 

Supply  of  columns,  lanterns,  lamps 
iliary  equipment. — See  13  Oct.  issue. 


.  .  and  Overseas 

of  items  marked  ^  may  be  obtained 
iication  to  the  Bttard  of  Trade» 
ise,  Theobalds  Rd,  W.CJ,  quoting 

reference, 
-AastiB!ia.  Four  SOO  kVA  and  two 
k    16   kV/'436   V   transformers   and 


two  750  kVA,  33  kV/-436  V  station  trans- 
formers with  fuse-switch  attachments  for 
Sydney  South  and  Dapto  substations.  Com- 
mercial Manager  and  Secretary,  E.C.  of 
N.S.W.,  Box  5257.  G.P.O.,  Syclney.  B.o.T. 
(ESB/26808/60)  and  (ESB/26 184/60).* 

8  Nov.—New  Zealand.  (1)  150  MVA,  11  kV 
3  ph.  metal-clad  switchgear  comprismg  one 
incoming  c.b.  and  three  feeder  c.b*s.  (2) 
Control,  indicating  and  relaying  equipment. 
One  5  MVA  33/11  kV  3  ph.  transformer. 
Engineer-Manager,  Franklin  Electric  Power 
Board,  Private  Bag,  Pukekohe.  B.o.T.  (ESB/ 
26432  and  3/60).* 

9  Nov. — Iraq.  Plastic  insulated  copper  tele- 
phone cable  (seven  items),  fixing  nails,  eye- 
bolts  and  clamps.  President,  Central  Foreign 
Purchasing  Board.  Ministry  of  Finance, 
Baghdad.  B.o.T.  (ESB/27129/60).* 


CONTRACTS  PLACED 


rer  iJ.D.C.  Supply  and  erection  of 
"A"  and  27  Gp  *'B"  tubular  steel 
/lanterns,  gear.     Abacus     Municipal 

ford  II.C  Erection  of  201  Gp  "B" 
1  1960-61  street  lighting  scheme, 
Municipal  Ltd. 

r.B.  Contracts  placed  during  the  past 
amounting     in     the    aggregate     to 
K3    include:    Thorpe    Marsh    power 
Aluminium  wail  cladding.  Freeman 
n  Ltd.;  structural  steelwork  for  tur- 
use  and  boiler  house  for  No.  2  unit 
I  Rndlay  and  Co.  Ltd.  Trawsfynydd 
power  station:  275  kV  and  multicore 
nd  accessories.  Pirelli-General  Cable 
Ltd.  Blyth  ''B"  power  station:  Coal 
\  plant,  Birtley  Engi'^eering  Ltd.  West 
k  power  sta:ion:  Chimney  for  Nos.  3 
oilers,  Tilcman  and  Co.  Ltd.,  3*3  kV 
;ar  extension  for  units  Nos.  3  and  4, 
Electric  Co.   Ltd.   Bankside   power 
One    136    MVA    generator    trans- 
Associated  Electrical  Industries  Ltd. 
ough  power  station:  Structural  steel- 
or    units    1    and    2,    Dawnays    Ltd. 
"C"  power  station:    132  kV,  3,500 
wi»ch«?enr,  A.  Reyrolle  and  Co.  Ltd. 
substation:  Four  180  MVA.  275 '132 
isfoTners,    Ferranti    Ltd.    Norihflcct 
^»ntion    and    substations:     132    kV, 
IV A  switchgear,  English  Electric  Co. 
stleholm  substaHon:  275  kV  and  132 


kV  switchgear,  Associated  Electrical  Indus- 
tries Ltd.  Kingston-Chessington:  132  kV  and 
auxiliary  cables,  British  Insulated  Callcnder*s 
Cables  Ltd.  Iver-Wea  Weybridgc:  132  kV 
cables  at  London  Airport,  British  Insulated 
Callcnder*s  Cables  Ltd. 

London  CC  Supply  and  installation  of 
cables  and  miscellaneous  works  at  Southern 
Outfall  Wks.  Erith.  Johnson  and  Phillips 
Ltd.,  £202,317;  L.t.B.,  £208,434;  K.S.  Con- 
struction Co.,  £211,765:  B.I.C.C.,  £219,682; 
James  Kilpatrick  and  Son  Ltd.,  £228.315; 
A.E.L,  £260,654.  Lowest  tender  accepted. 

Luton  B.C.  Electrical  installation  in  Chall- 
ney  Seconda'-y  School  extensions,  H.  C. 
Janes  Ltd.,  £3,757. 

Maidenhead  B.C.  Stage  II  street  lighting 
scheme,  Erecon  Ltd.,  £2,270.  Recommended. 

Middlesbrottgb  T.C.  Electrical  installation 
in  new  Thornlree  Community  Centre,  C. 
Home  and  Co.  Ltd.,  £753  12s  6d. 

Oadby  U.D.C.  Supply  and  erection  of 
31  Group  **B**  alummium  columns  with 
60  W  sodium  lighting  along  Leicester  and 
London  Rds.  Midland  Lighting  and  Bldg 
Ltd.,  £1,195. 

Sconthorpe  B.C  Electrical  installations  in 
54  dwellings.  Hobson  and  S:ott  Ltd.,  £1,424. 
Recommended. 

Whicfdiam-^n-lVne  UJ).C.  Provision  of 
street  lighting  at  Dunston,  B.  L.  Oliver. 
Recommended. 


TRADE  NOTES 


les  off  Address.  The  registered  office 
Marconi  International  Marine  Com- 
ion  Co.  Ltd.  has  been  changed  to 
i  Hse,  Chehnsford. 

marrioit  and  Hursthouse  Ltd.  have 
red  their  works  and  offices  to  larger 
s  at  Majestic  Works,  700-708  Wood- 
I  Rd,  Nottingham.  Telephone  Not- 
i  62291. 

Birmingham  office  of  the  Export 
Guarantees  Department  has  moved 
mber  of  Commerce  Hse,   Harborne 

Branch.  Negretti  and  7ambra  Ltd. 
rk  opened  a  branch  at  38  Dean  St, 
tie  upon  Tyne. 

Telephone  Numbers.  With  effect 
1    Oct.,    the    telephone    number    of 

B-others  Asbestos  Co.  Ltd.,  14 
y  Circus,  E.C.2,  will  be  changed  to 

Wall  5471. 

telephone  number  of  the  Middles- 
b-anrh  of  British  Insulated  Cal- 
Cables   Ltd.   has  been  changed   to 

bro>igh  43256. 

ibvton.  Winston  Electronics  Ltd. 
)pointed  Hawnt  and  Co.  Ltd.,  112- 
itchett  St.  Birmingham  6,  as  their 
1  distributors. 

isioo.  The  extension  of  production 
id  office  block  at  the  Bush  Fair, 
.  works  of  Electrical  Remote  Con- 
.  Ltd.  has  been  completed. 


Agreement.  An  agreement  has  been  sioied 
between  Elliott  Brothers  (London)  Ltd. 
and  F.X.R.  Inc.  of  Woodside,  New  York, 
under  which  the  two  companies  will  make 
and  sell  in  their  respective  territories  each 
others  range  of  microwave  instruments.  The 
Elliott  territory  includes  the  whole  of  the 
British  Commonwealth,  excluding  Canada; 
that  of  F.X.R.  the  United  States,  its  pos- 
sessions overseas  and  Canada. 

Change  off  Name.  Vokes  Ltd.  has  changed 
its  name  to  Vokes  Group  Ltd.,  and  a  new 
subsidiary,  Vokes  Ltd..  has  been  incor- 
porated to  take  over  the  business  trading 
as  previously  carried  on. 

Agreement  Londex  Ltd..  Aneriey  Works, 
207  Aneriey  Rd,  S.E.20,  have  concluded  an 
agreement  for  the  marketing  of  electro- 
magnetic valves  in  the  U.K.  "manufactured 
by   Concordia    G.m.b.H.,   Stuttgart. 

Marketing  Aminpement  Foihe-«?ill  and 
Harvey  Ltd.  and  Lantor  Ltd.  ha*ve  con- 
cluded an  arrangement  whereby  the  first- 
nanied  will  sell  Lantor  products  for  indus- 
trial uses. 

Actiaisitfon.  Aerialite  Ltd.  have  acquired 
the  manufacturine  at'd  distribution  rights 
of  the  "Casian  Trav-ler"  tape  recorder. 

Expansion.  John  Bae^s  Ltd.  have  been 
formed  to  take  over  the  business  hitherto 
carried  on  as  a  partnership  at  Upocrmill, 
rear  Oldham,  as  John  Bages  and  Co.  The 
firm  have  also  moved  to  hew  and  larrer 
p-emises  at  Relay  Works,  H-»llins  Rd, 
Oldham.  Telephone  Failsworth  3785. 


15  Nov. — Cawida.  1,700  steel  transmission 
line  structures.  Purchasing  Agent,  A.  C. 
Wigmore,  Saskatchewan  Power  Corpn., 
1739  ComwaU  St,  Regina.  B.o.T.  {ESlil 
26643/60).* 

15  Nov.-Colombia.  Nine  30  kW,  12  10 
kW:  one  each  of  100  and  200  kW  diesel 
generators.  Secretaria  General  de  la  Empresa 
Colombiana  de  Aerodromos,  Calle  26  No. 
14/41,  Bogota.  B.O.T.  (ESB/26404/60).^ 

16  Nov. — Umgnasr.  Three  items  Neoprene 
or  polyethylene  insulated  cable.  Admin. 
General  de  las  Usinas  Electricas  y  los  Tele- 
phonos  del  Estado,  Montevideo.  B.o.T. 
(ESB/27105/60).* 

21  Nov.— Iraq.  30,  50  and  100  kVA  trans- 
formers. Director  of  Contracts  Section, 
Ministry  of  Defence  Directorate  of  Con- 
tracts and  Purchases,  Baghdad.  B.O.T.  (ESB/ 
27129/60).* 

26  Nov.— Iran.  2,600  metres  6  kV  cnble. 
Purchasing  Dept.  (Tender  Section),  Ministry 
of  Roads,  Iranian  Stale  Railways,  Tehran. 
B.O.T.  (ESB/27802'60).* 

30  Nov. — ^Iraq.  26  items,  battery  components. 
Ministry  of  Defence,  Baghdad.  B.o.T.  (ESB/ 
27128/60).* 

2    Dec.— Anstralia.    Two    30    MVA    3    ph. 

transformers.  Town  Clerk,  Brisbane  Qty 
Council,  City  Hall.  B.o.T.  (ESB/26962/60).» 

5  Dec. — ^Australia.  Control  boards,  com- 
munications desks  and  other  control  con- 
soletles.  E.C.  of  N.S.W.,  Box  5257,  Sydney. 
B.o.T.  (ESB/27670/60).* 

7  Dec.— Sudan.  One  7-5  kW  230  V  d.c. 
generator.  Controller  of  Stores,  Sudan 
Railways,  Atbara.  B.o.T.  (ESB/27676/60>.* 

5  Dec. — ^iran.  Power  plant  for  Meshed  in- 
cluding: boilers,  generators,  cooling  equip- 
ment, turbine  house  crane,  evaporators, 
station  pipework,  electrical  equipment  and 
cables  and  civil  works.  Meshed  Electric 
Supply  Co.,  Meshed.  B.o.T.(ESB/27l04/60).» 

13  Dec — Colombia.  30  MW  power  station 
near  Tocancipa.  Empresa  de  Energia  Elec- 
trica  de  Bogota,  Bogota.  B.o.T.  (ESB/ 
26927/60).*  ' 

27  Dee.— Ceylon.  Construction  of  33  kV 
transmission  lines.  Electrical  Engineer,  Con- 
tracts and  S'fon'ies,  McCalluro  Rd,  Colombo. 
B.o.T.  (ESB/26492/60).* 

30  Dee.— India.  One  150.000  Ib^r  water 
tube  boiler,  925  p.s.i.  gauge  at  925*F  for 
Basin  Bridge  Power  Station,  Madrns.  Super- 
intending Engineer.  Technical  (Electrical) 
Mad-as  S.E.B..  157  Mount  Rd,  Madras. 
B.o.T.  (ESB/27I89/60).* 

2  JajD.- India.  132  kV  single  circuit  trans- 
mission line  Jhansi/Kanpur.  Superintending 
Engineer.  Engineerins  (Construction,  Cerole 
23-B,  Vidhtin  Snbhi  Marg,  Lucknow. 
B.O.T.  (ESB/26484/60).* 

4  Jan.,  1961.— Costa  Rica.  Switches,  light- 
ning arresters,  meters,  insulators,  cables, 
etc.,  for  La  Colima  diesel  station  extension. 
La  Proveeduria,  Instituto  Costarricense  de 
Elertricidad.   San  Jose.   B.o.T.  (ESB/26624/ 

5  Jan.— Costa   Rica.  One    10  MVA   3   ph. 

transformer.  Institute  Costarricense  de 
Flertricldad,  San  Jose.  B.o.T.  (ESB/27228/ 
60),* 

7  Jan.— United  Arab  RepnbUc.  Motors, 
pu-nps,  generating  sets  and  accessories  for 
Euphrates/Aleppo  water  project.  Director- 
General  dn  Se-vire  des  Eaux  d'Alep,  Syria. 
B.o.T.   (ESB/27200/60).*  ^ 

17  Jan. — Aosfralla.  Coloured  telephones  and 
components.  Director,  Scores  and  Contracts 
P.M.G*s.  Department.   114  Russell  St,  Mel- 
bourne C.l.  B.o.T.  (ESB/26933/60).* 

No  dite  stated— India.  Complete  300  MW 
atomic  power  station  for  Mahnrashta  StPte. 
Project  Admin'strator,  Apollo  Pier  Rd, 
Bombay  1.  Tender  notice  with  brief  details 
r-om  Engineering  Branch.  Inda  Store 
Department.  Government  BMe.  BroTnvard 
Ave,  W.3.  Reference  S.3700/60/NSC/ENG.2. 
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BUSINESS  PROSPECTS 


AbinedoD,  Beiks.  R.D.C  Tender:  22 
detach^  houses  on  C^imnor  housing  estate. 
Surveyor,  Council  Offices,  60  Bath  St. 

Alnwick.  Hardy  Bros.  (Alnwick)  plan  new 
premises. 

Ayr.  British  Replin,  20  Belvedere  Terr, 
Ayr,  plan  factory  and  offices  in  Heathfield 
Rd  covering  50,000  sq  ft. 

Basiiisfltoke.  Wilkinson  Sword,  Southfield 
Rd,  W.I.,  p\3Ji  i>ossession  of  six-acre  site. — 
Associated  Transistors  Ltd.  plan  factory  on 
17i-acre  site.  Mental  Health  training  centre 
and  hostel  planned  at  St.  MichaePs  Rd, 
South  Ham.  Hampshire  County  Architect, 
Winchester. 

Billii«liam-oii-Tecs.  UJ>.C  plans  300 
Radbum  housing  site  units.  Surveyor. 

Bfawham  R.D.C  Tender:  Three  houses 
and  If  bungalows.  Architects  Wm.  Saunders 
and  Ptnrs.,  24  Castle  Gate,  Newark-on- 
Trent,  Notts. 

BumingliaiiL  Industrial  developments 
planned:  Bissell  St  for  C.  E.  Rossiter  and 
Co.,  227  Moseley  Rd;  Bissell  St  for  Sturge 
and  Co.,  37  Sheepcote  St;  Bissell  St  for  Bir- 
mingham Tempered  Spring  and  Presswork 
Co.,  101  Irving  St;  Buckingham  St  for  Rod- 
way  and  Taylor  (Birmingham);  Howard  St. 
Barr  St  and  Smith  St  for  A.  E.  Clark  and 
Co.  (Tools),  83  Snow  Hill.— Tenders:  Con- 
tract No.  691 :  13  one-  and  two-storey  dwell- 
ings, Northfield;  No.  695:  10  shops  and 
dwellings.  Erdington;  No.  711:  three  shops 
and  dwellings,  Warstock*  No.  718:  eight 
four-storey  dwellings,  Pool  Farm  estate ;  No. 
725:  U  two-storey  dwellings,  Bartley  Green. 
Architect.— Holland  W.  Hobbis  and  Ptnrs., 
36  Waterloo  St,  architects  for  £350,000  Edg- 
baston  High  School  for  Girls,  Westboume 
Rd. 

Bishop  AucUand.  Matthew  C.  Robson  and 
Son,  245  Newgate  St,  architects  for  Foster 
and  Sons*  tinplate  factory. 

Boarneiiiouth.  Orbar  Holdings  plan  shops, 
offices,  showrooms  and  warehouses  at  130/ 
138  Holdenhurst  Rd. 

Bowden.  Manchester  Hospital  Board, 
Fleetwood  Rd,  approve  scheme  for  altera- 
tions at  Southheld  Maternity  Hospital  and 
Littlethorpe. 

Bmmlcy  BC  Tender:  104  flats  Turping- 
ton  La.    Engineer. 

Canterbuiy  T.C  Tender:  29  accommoda- 
tion units  Artillery  St  and  Military  Rd. 
Architect. 

Cardiff.  E.  Turner  and  Sons,  Penarth  Rd 
contractors  for  £76,600  offices  for  Royal- 
Globe  Insurance  Group. 

Carlisle.  A.  F.  Sewell,  1  Warwick  Rd, 
architect  for  Milboume  St  office  block  for 
Border  Engineering  Contractors. 

Cannartiien.  Architects*  Co-Partnership, 
44  Charlotte  St,  W.l,  architects  for  £32,000 
extensions  at  Trinity  (Allege  for  Church 
Training  College. 

Ciieiinsfoid.  R.  C.  Harrison,  White  Rod- 
ing,  Dunmow,  Essex,  architect  for  factory 
and  offices  at  Beach's  Drive  for  Windley 
Bros. — Stanley  Bragg  and  Associates,  121 
New  London  Rd.  architects  for  six-sto»^y 
office  block  at  77  Springfield  Rd  for  Dr. 
R.  W.  Willcocks.— Stanley  Keen,  9  The 
Mews,  Roding  La,  South  llford.  architect 
for  showrooms  and  office  building,  44 
Broomfield  Rd  for  Pollards. 

Chesham.  Fuller,  Hall  and  Foulsham,  21 2 
High  Holbom,  W.C.I,  architects  for  Met- 
chair*s  planned  factory. 

Ciicstcrficid  R.C.  Authorities  plan  three 
primary  schools  and  extensions  to  St. 
Mary's,  Cross  St. 

Cbestrr-le-Strecf.  C.  Solomon.  30  St 
Mary's  PI.  Newcastle,  architect  for  shops, 
offices,  etc,  at  North  Bum. 

Chichester.  Robert  Marriott,  Midland 
Wks,  Rushden,  Northants,  contractors  for 
£276,000  extensions  to  Bishop  Otter  College 
for  Council  of  Church  Training  Colleges. 


Croydon.  A.  Minoprio,  18  Seymour  St, 
W.l,  architect  for  offices,  shops,  restaurant 
on  ate  of  Trinity  School  of  John  Whitgift, 
North  End,  for  Whitgift  Foundation. 

DaitinKtoii.  Fennell  and  Baddiley,  Bridge 
End  Chbs,  Chester-le-Street,  architects  for 
20jOOO  so  ft  extensions  to  Underground 
Mming  Machinery's  Aycliffe  Estate  factory. 


Welfare     Committee     approves 

£47,150  estate  for  Manor  Home  extensions. 

Eston.  N.  C.  Harrison,  246  Normanby  Rd, 

South  Bank-on-Tees,  surveyor  for  U.D.C.'s 

60  old  peoples'  flatlets. 

GilKngham  B.C.  Tender:  20  houses  as 
Stage  three  of  Stratford  estate.    Engineer. 

dasgow.  Ingersoil-Rand  Co.,  165  Queen 
Victoria  St,  E.C.4,  plan  factory  at  Dahnuir, 
Qyde-Bank. — Lynn  Prooting  Co.,  plan  exten- 
sions to  356  Amulree  St,  £.2  works. — ^H.  J. 
Stuart  (Glasgow)  plan  extensions  to  24 
Acorn  St  factory. 

Goildfoffd.  Roffey,  Adamson  and  Ptnrs., 
Cumberland  Hse,  Kensington  Court.  W.8, 
architects  for  Yokes  of  Guildford's  tactory 
extensions,  Henley  Park. 

Hanow.  Deacon  and  Laing,  65  Golding- 
ton  Rd,  Bedford,  architects  for  extensions 
to  Sopers  of  Harrow's  Station  Rd  store. 

Hays.  H.  O.  Luder,  79  Regency  St,  W.l, 
architect  for  E.  Alec  Colman  Group's  seven 
shops  with  maisonnettes,  15  flats,  etc.,  on 
site  of  Essoldo  Cinema. 

Hcmd  Hempstead.  H.  G.  Cherry  and 
Ptnrs,  38  Gordon  Sq,  W.C.I,  architects  for 
£242,000  Crabtree  La  girls'  school. 

Hucknall  iJJ>.C.  Tender:  150  houses  and 
flats  Welbeck  housing  estate.    Engineer. 

Lackenl^.  Dorman.  Long  have  £36  mil- 
lion modernisation  scheme  the  greater  part 
of  which  will  be  sited  at  Lackenby. 

Leicester.  Imperial  Typewriter  Co.,  Leices- 
ter, plan  £100,000  premises,  Copdale  Rd. 

UverpooL  Amdale  Property  Co.,  Howard 
Hse,  Bank  St,  Bradford  1,  plan  development 
of  Woolton  St  sites. 

London.  A.  W.  Pipe  and  Son,  8  Queen 
Sl  E.C.],  architects  for  Associated  Lead 
Manufacturers  planned  new  building.  West 
Ferry  Rd,  E.14. — ^Anchor  Glass  Co.,  Brent 
Cross  Wks,  North  Circular  Rd,  plan  exten- 
sions.— Elliott,  Cox  and  Ptnrs.,  172  Buck- 
ingham Palace  Rd,  S.W.I,  architects  for 
laboratory  at  Hendon  Way  for  Johnsons  of 
Hendon  Ltd. — Radiation  Ltd.  plan  research 
laboratories  at  255  North  Circular  Rd, 
N.W.IO.— Medical  Research  Council,  38  Old 
Queen  St,  S.W.1  plans  polio  research  centre, 
National  Institute  for  Medical  Research,  The 
Ridgeway,  N.W.7.— Victor  Heal  and  Ptnrs., 
14  Gray's  Inn  Sq,  W.C.I,  architects  for  six- 
storey  offices  Warwick  La,  E.C.4,  at  junc- 
tion with  Warwick  Sq. — Colbeck  and  Ptnrs,, 
Palmerston  Hse,  Bishopsgate,  E.C.2,  archi- 
tects for  rebuilding  of  27-38  St.  Clements 
La,  E.C. — Hammerson  Property  and  Invest- 
ment Trust  plans  rebuildmg  of  parts  of 
Coleman  St  and  Basinghall  St,  E.C.2.— 
L.  R.  Kinsler  and  Ptnrs.,  28  Berkeley  Sq, 
W.l,  quantity  surveyors  for  Caxton  St, 
S.W.1  office  buildings. — Plans  submitted  to 
St.  Pancras  B.C.  for  shops,  showrooms, 
offices  at  Windmill  St,  Tottenham  Court 
Rd  and  Percy  St.  shops  and  offices  at 
Camden  High  St,  shops  and  showrooms  at 
Euston  Rd,  e*c. — 12-storey  building  planned 
at  252-280  Euston  Rd.— Shaw  and  Lloyd, 
74  Gt  Russell  St,  W.C.I,  architects  for  re- 
building of  French  Railway's  Piccadilly 
offices. — W.  J.  Bonfield,  46  Queen  Anne 
St,  W.l,  architects  for  nine-storey  Lower 
Sloane  St,  S.W.1  building. 

Macclesfield.  Manchester  Hospital  Board, 
Cheetwood  Rd,  Manchester  plan  42-bed 
mateTiity  unit,  West  Park. 

Maidstone.  Factory  Holdings  Group,  36 
Wigmore  St,  W.l,  plan  Park  Wood  Trading 
Estate  factory. 

Manchester  T.C  Tender:  Contract  301/ 
351  Councillor  T,a,  Cheadle  dwellings  and 
Contract    332  341,    144    dwellings    Wythen- 


shawe.  Director  of  Housing.— Tender:  Traf- 
fic and  baggage  wings,  customs  and  res- 
taurant wing  and  flights  wings,  pieis,  etc, 
at  new  terminal  building,  MamJieaer  Air- 
port. Architect. 

Middlcsiiroagii.  J.  G  .D.  Poukmi,  54 
Albert  Rd,  architect  for  Jordinson  and  Co.'s 
Longlands  Rd  printing  works.— P.  A.  Mudd 
and  Lionweld  plan  extension  scheme  for 
204  ft  by  40  ft  building  for  plant,  wortdop, 
etc. — St.  Stevenson  Jones,  Harley  Buildings, 
Old  Hall  St,  Liverpool,  architect  for  Kirk- 
ham  Row^  Beechwood  R.C.  Church  aod 
Hall.—T.C.  plans  £54,200  street  lightir« 
programme.  Engineer  authorised  to  place 
£6,145  of  orders  for  supply  of  440  GgDOng 
columns. 

Newcastle  T.C  180  flats  in  two  15-stofey 
blocks  planned  for  Longbenton  housii« 
site.  City  Architect. 

Nottingham  T.C  Tender:  150  houses,  54 
flats  and  10  bungalows  Bestwood  Pk  estate. 
Estate  Surveyor  and  Valuer,  W.  E.  S. 
Martin,  The  Guildhall. 

Nortfaombcrlaiid  CC  Tender:  three  prac- 
tical rooms  and  classroom  at  Walbottk 
Campus  site.  County  Architect. 

N  Rkfing  CC  Johns,  Slater  and  Haward, 
32  Foundation  St,  Ipswich,  architects  for 
Stage  2  of  Tliomaby  Grange  County  School 

Oifoid.  Mansfield  College  plans  thre&> 
storey  students'  residential  block.— Univer- 
sity Chest  plans  eight-storey  block  of  teadi- 
ing  and  research  laboratories  for  bio- 
chemistnr  department  at  South  Parks  Rd. 
Cost:  £400,000.— New  buildings  to  cost 
£68,000  planned  at  Department  of  Catering 
and  Hotel  Management,  Oxford  CoU^  of 
Technology. 

Oifonbhire.  £836,390  development  pio- 
ject  planned  at  Bordcourt  Hospital,  Pepptid. 
Regional  Hospital  Board,  Banbuiy  Rd 
approves. 

Frislcy.  S.  Lothian  Barclay  and  Jarvis,  19 
Woodside  PI,  Glasgow  C.3,  architects  for 
whisky  plant  and  offices  for  Chivas  Bro& 

Mwortfa  RJ).C  Tender:  Eight  flats, 
Kirkford  and  12  flats  Luffs  Meadow,  Noith- 
chapel.    Clerk. 

Plymoutli.  Corporation  plans  three  new 
clinics  and  community  mental  health  centre 
at  Seven  Trees  site  at  £64,830. 

Portsmootli.  Land  and  Commercial  Hold- 
ings plan  factory  and  offices  at  Fitzherbeit 
Rd,  Farlington. — Collis  and  C6.,  Cosham, 
plan  warehouse  and  offices,  Portsmouth  Rd. 

nrodboe.  Ambulance  depot  at  WeK 
Wylam  planned  by  CC.  County  Architect 

Reading.  Greenslade  and  Co.  (Readins), 
Kings  Bndge,  plan  Commercial  Rd  factory. 
— Southern    Gas    Board,   4    Gaswoiks  Rd, 

RKn     industrial     development    on    King's 
feadow  land. 

Rugl^.  Willow  Engineering  (Rugby). 
Willow  La,  plan  rebuilding  of  factory.- 
English  Electric  plan  extension  to  Willam 
Wks,  Newbold  Rd,  research  laboratory. 

SIcafoid,  Lines.    MacAusIan,  Abbott  and 
Ptnrs,  3  Smithfield  St,  Liverpool  3,  recoof 
mended   consulting  engineers   for  electncai^ 
services  and  a.c./d.c.  changeover  at  RaucebT 
Hospital. 

Staines.    Dyneley,  Luker  and  Moore,    ^ 
Lincoln's  Inn  Fields,  W.C.2,  architects  fcFT 
Petters  Ltd.  research  building  at  The  Cause- 
way. 

Stocktoa-on-Tecs.  36  bungalows  Rochest^ 
Rd  planned.  Borough  Architect  CT.  ^- 
Hartley),  28  The  Square,  Stockton. 

Sunderiand.    Students*   union  and  hos^ 
block  planned  South  Johnson  St.    Borou^ 
architect. — Newcastle  Hospital  Board,  BcO- 
field  Rd,  Newcastle,  plan  £7,000  additions  to 
Royal  Infirmary  pathological  dept. 

Swindon.  Holland  &  Hannen  and  Cubitif 
(Gt.  Britain).  1  Queen  Anne*s  Gate,  S.W.1. 
contractors  for  The  Pressed  Steel  Coin- 
mnv's  £H  million  production  plant  »1 
Stratton  St.  Mary. 

Tottenham  B.C  Tender:  16  Braemar  U 
dwellings.    Engineer. 

Wait'^n-oD-Thames.  S.W.  Metropolitan 
Hospital  Board,  Eastbourne  Terr,  W.i  plan 
convalescent  home,  Queen*s  Rd,  at  £100,00(1 
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Business  Prospects^-^ontinued 

WailMfy  B.C.  plans  health  clinic  at 
Twickenham  Drive.    Arxrhitect. 

Walbend-oo-Tyne.  S.  W.  MUbum  and 
Ptnrs.,  9  Esplanade,  Sunderland,  architects 
for  George  Angus  and  Co/s  planned  Coast 
Rd  factory  extensions. 

West  Bromwich.  Copper  and  Alloys  plan 
extensions  at  Greets  ureen  Rd. — ^Robinson 
Bros,  plan  warehouse  and  three  process 
buildings  at  Phoenix  St. — Charles  (Wednes- 
bury)  Ltd.,  plan  offices,  etc.,  at  HoUoway 
Bank. 

West  Dean  R.D.C  Tender:  26,000  super 
ft,  Tufton  Ave,  Coleford,  industrial  bldg 
and  offices.  Engineer  and  Surveyor,  Cole- 
ford. 

West  Riding  CC.  £19,375  Paric  La 
Primary  School  extensions  and  new  primary 
schools  at  Kirk  Sandall  and  Bentley  plus 
new  secondary  school  at  Bentley  proposed. 

Watslnre.  Tidworth  Down  County  Second- 
ary School  as  £109,452  addition  to  M.£.*s 
1961-2  programme. 

Wlifcsworth.  John  Bowmer  and  Son  plan 
new  factory  at  Water  La. 

WcMtester  CC.  Tender:  171  Wardon 
estate  dwellings.  Qty  Engineer,  22  Bridge 
Sl — Tender:  Bromsgrove  Ruberg  infants* 
school  and  clinic.  Architect,  14  Castle  St. 

Woridngtoa  T.C  200  houses  planned. 

Ydk  T.C  Tender:  30  Long  Close  La 
flats.  Architect. 


Gazette  Announcements 


COMPANIES  ACTS 

West  Lancashire  Electronic  Frodocts  Ltd« 

Creditors  to  send  details  to  liquidator:  C. 
Mead,  55  Hoghton  St,  Southport,  by  8  Nov. 

Domestic  Electric  (Kent)  Ltd.  Mr  C. 
Goodwin,  Trevone,  Ash,  Sevenoaks,  Kent, 
appointed  liquidator  at  extraordinary  general 
meeting  on  1  Oct.  for  the  purpose  of 
winding-up. 

G.  Norton  and  Co.  Ltd.  Mr  R.  A.  Haigh, 
Court  Chmbrs,  Friar  La,  Leicester,  appointed 
liquidator  at  extraordinary  general  meeting 
on  10  Oct.  for  the  purpose  of  voluntarily 
winding-up. 

Ferris  Domestic  AppBances  Ltd.  Petition 
for  winding-up  to  be  heard  before  the  High 
Court  of  Justice  on  31  Oct.  Persons  intend- 
ing to  appear  to  notify  Kimbers,  34 
Nicholas  La,  E.C.4,  by  29  Oct. 

Rentcasie  Ltd.  Mr  R.  A.  Hawken,  Bank 
Chmbrs,  1  John  St,  W.C.I,  appointed 
liquidator  at  extraordinary  general  meeting 
on  11  Oct.  for  the  purpose  of  voluntarily 
winding-up. 

Mao-bit    Diitribotors    Ltd.    Mr    R.    A. 

Hawken,  Bank  Chmbrs,  1  John  St,  W.C.I, 
appointed  liquidator  at  extraordinary  general 
meeting  on  11  Oct.  for  the  purpose  of 
voluntarily  winding-up. 


NEW  COMPANIES 


Extracted  from  the  Register  issued  by  Jordan 

and  Sons  Ltd.,   216  Charu:ery  La,  W.C.2. 

Andaid-Moont  Co.  Ltd.,  82  Portland  PI, 

W.l.     Manufacturers    of    and    dealers    in 

funeral  electrical  equipment,  etc.  Nom.  cap. : 
100.  Dirs. :  to  be  appointee!  by  subs.  Subs. : 
David  W.  Grey  and  David  Wade. 

Bddcre  Co.  Ltd.  To  acauire  the  business, 
assets  and  undertaking  oi  that  department 
of  Savory  and  Moore  Ltd.  which 'is  con- 
cerned with  the  distribution  of  acoustic 
appliances,  electrical  transformers,  etc.  Nom. 
cap.:  £5,000.  Dirs.:  not  named.  Subs.: 
George  Conrad  and  John  R.  Hamer-Harries, 
1 1  OW  Jewry,  E.C.2. 

Brvwcr  and  Piiiiiips  Ltd.,  66  Regent  St. 
Plymouth,  Devon.  Electrical  engineers  and 
contractors,  manufacturers  of  and  dealers  in 
radio  and  television  apparatus,  etc.  Nom. 
cap.:  £5,000.  Dirs.:  John  F.  Hurford, 
Mildred  A.  Edmunds  and  Wm.  L.  Long. 
diaries  R.  Bariier  Ltd.,  18-19  Southgate 
St.  Bishop  Auckland.  To  take  over  business 
of  an  electrical  and  mechanical  ensineer 
carried  on  at  Bishop  Auckland  bv  Charles 
R.  Barker,  etc.  Nom.  cap.:  £1,00(L Perma- 
nent dirs. :  Charles  R.  Barker  and  Daisy  M. 
Barker. 

Ddmos  Ltd.,  8  Corwell  La,  Hillingdon, 
Middx.  Electronic  and  automation  engineers, 
etc.  Nom.  cap. :  £100.  Dir. :  John  C.  Latham. 

Edisoo  Gin  Co.  Ltd.,  Bayton  Rd,  Exhall, 
Warwicks.  To  carry  on  busmess  of  electrical 
equipment  specialists,  etc.  Nom.  cap. :  £100. 
Dirs. :  Harry  L.  Gill  and  Lilian  E.  Gill. 

Electro  Scientific  Ltd.,  Alexander  St, 
Chesham,  Bucks.  Manufacturers  of  and 
driers  in  electronic  tubes,  valves,  etc.  Nom. 
cap.:  £500.  Dirs.:  Leslie  F.  Mitchell  and 
Mrs  Helen  E.  Mitchell. 

General  Steel  Wares  Ltd.  British  address : 
Retina  Hse,  259  Marylebone  Rd,  N.W.I. 
Registered  in  Canada  in  October,  1927,  to 
carry  on  business  of  manufacturers  of  and 
dealers  in  metals,  brass  finishers,  etc. 
Capital:  69,062  5%  cum.  preferred  shares 
of  SlOO,  and  1.000,000  common  shares 
without  nominal  or  par  value.  Name  of 
person  authorised  to  accept  service :  Ronald 
T.  Williams. 

J.  D.  HcndersoD  Ltd^  35  New  Broad  St, 
E.C.2.  Electrical  engineers,  etc.  Nom.  cap.: 
£1,000.  Dirs.:  Jack  D.  Henderson  and  Jack 
Walton. 

Hoomlow  Heatb  Electrical  Ltd.  Nom. 
cap.:  £100.  Buyers  and  sellers  of,  dealers  in 
and   manufacturers  of  electrical   and   elec- 


tronic apparatus,  etc.  Dirs.:  Mrs  Rosemary 
S.  Bailey,  12  Stratton  Rd,  Sunbury-on- 
Thames,  and  James  Bailey,  381  Staines  Rd, 
Hounslow,    Middx. 

Houston  and  Bramley  Ltd^  Avenue  Wks. 
Starbeck,  Harro^te.  Manufacturers  of  and 
dealers  in  electrical  equipment,  etc.  Nom. 
cap. :  £100.  Dirs. :  Donald  B.  Houston  and 
Joseph  R.  Bramley. 

Inflex  Ltd..  3  Gray*s  Inn  Sq,  W.C.I. 
Mechanical,  electrical,  precision  and  general 
engineers,  etc.  Nom.  cap.:  £100.  Dirs.: 
Tibor  Funk,  Maurice  Pryce  and  Louis  R. 
Vaughan. 

MarriiaOs     (Electrical     Engineers)     Ltd., 

266-70  Bethnal  Green  Rd,  E.2.  Nom.  cap.: 
£100.  EMrs. :  Moss  Shalet,  Mrs  Esther  Shalet, 
Mark  Westbrook  and  Mrs  Shirley  E.  West- 
brook. 

Norel  Electrical  Appliances  Ltd.,  26  High 
St,  S.W.19.  Nom.  cap.:  £1,000.  Dirs.: 
Michael  S.  Thompson  and  Ignacy  J.  Koziel. 

R.  and  L.  Paul  (Kenton)  Ltd.,  42  Mount 
Pleasant,  Wembley.  Electrical  engineers  and 
contractors,  etc.  Nom.  cap.:  £100.  Dirs.: 
Paul  F.  F.  Eycken,  Olive  L.  Eycken  and 
Alan  HiU. 

Rank  Clntel  Ltd.  Manufacturers  of  and 
dealers  in  electronic  devices,  etc.  Nom.  cap. : 
£100.  Dirs.:  to  be  appointed  by  subs.  Subs.: 
Alan  Peterson  and  David  Preston,  1 1  Water- 
loo PI,  S.W.I. 

Street  Lighting  Ltd.,  100  North  Sherwood 
St,  Nottingham.  Manufacturers  of  and 
dealers  in  street  lighting  equipment,  etc. 
Nom.  cap.:  £100.  Dirs.:  Ralph  Lowe  and 
Geoflfrey  F.  G.  King. 

Tdcskfll  Ltd.,  43  Upper  Berkeley  St,  W.l. 
Manufacturers  of  and  dealers  in  electrical 
Roods  of  all  kinds,  etc.  Nom.  can.:  £100. 
Dirs.:  Cyril  G.  Schilling  and  Delia  M. 
Banks. 

W.  Thatcher  (Electrical  Contractors)  Ltd., 

144-6  Desborough  Rd,  Hi  eh  Wycombe, 
Bucks.  Nom.  cap.:  £1,000.  Dirs.:  William 
H.  Thatcher  and  Marjorie  J.  Thatcher. 

Warden  Electrics  Ltd.,  130  Monument  Rd, 
Ladvwood,  Birmingham  16.  To  take  over 
the  business  carried  on  by  Alfred  L.  Warden 
at  Ladvwood,  Birmingham,  etc.  Nom.  cap.: 
£100.  Dirs.:  Alfred  L.  Warden  and  Sylvia 
Newman. 

John    B.    Woodward    (Electricians)   Ltd., 

176  Cherry  Orchard  Rd,  Handsworth  Wood, 
Birmins^am  20.  Nom.  cap.:  £5,000.  Dirs.: 
John  B.  Woodward  and  Dennis  M.  Davy. 


L.  P.  Tibbitts  Ltd.  and  L.  P.  Tibbitis 
(Radio    and    Television)    Ltd.    Mr    R.    A. 

Hawken,  Bank  Chmbrs,  I  John  St,  W.C.I, 
appointed  liquidator  at  extraordinary  general 
meeting  on  11  Oct.  for  the  purpose  of 
voluntarily  winding-up. 

Astoria  Electrics  Ltd.  Meeting  of  creditors 
to  be  held  at  29a  New  Cavendish  St,  W.l, 
on  14  Nov.,  at  11  a.m. 

Derwcnt  Exports  (London)  Ltd.  Last  day 
for  receiving  proofs  for  intended  dividend: 
31  Oct.,  to  be  sent  to  liquidator:  H.  W. 
Pitt,  100  Park  St,  W.l. 

D.E.S.  (Sewing  Machines)  Ltd.  Last  day 
for  receiving  proofs  for  intended  dividend: 
29  Oct.,  to  be  sent  to  liquidator:  F.  M. 
Collins,  Inveresk  Hse,  346  Strand,  W.C.2. 

Gayer  and   Cresswell   (Manchester)   Ltd. 

Mr  H.  S.  Stafiford,  61  Brown  St,  Man- 
chester 2,  appointed  liquidator  at  extra- 
ordinary general  meeting  on  13  Oct. 

Progressive  Eng.  Co.  (1929)  Ltd.  Mr  F.  A. 

Blake,  19  Fenchurch  St,  E.C.3,  appointed 
liquidator  at  extraordinary  general  meeting 
on  14  Oct. 

Barbados    Electric    Supply    Corpn.    Ltd. 

Mr  J.  R.  M.  Valentine,  3  London  Wall 
Bld^,  E.C.2,  appointed  liquidator  at  extra- 
ordinary general  meeting  on  14  Oct. 
Creditors  to  send  details  to  liquidator  by 
25  Nov.  Formal  notice:  all  creditors  to  be 
paid  in  full. 

Garjohn  Electrics  Ltd.  Mr  J.  F.  Johnsen, 
8  Bellevue  Rd,  Southampton,  appointed 
liquidator  as  from  29  Sept. 

Tungsten  Mnfg.  Co.  Ltd.  General  mectina 
of  members  ana  creditors  to  be  held  at  19 
Eastcheap,  E.C.3.  on  28  Oct.,  at  11.30  a.m. 
and  12  noon,  respectively,  for  the  purpose 
of  receiving  an  account  of  the  winding-up. 

BANKRUPTCY  ACTS 

First  Meeting  and  Public  Examinations 

Sloogb.  R.  G.  Daniels,  electrical  retailer, 
carrying  on  business  as  Hayden  Television 
at  51-53  Oxford  Rd,  Windsor.  First  meet- 
ing: 11.30  a.m.,  28  Oct.,  at  58-61  York 
Terr,  Regent's  Pk,  N.W.I;  and  public 
examination:  11.30  a.m.,  14  Dec.,  at  Law 
Courts,  Windsor  Rd,  Slough. 

BlackpooL  G.  T.  Smethurst,  electrical 
dealer,  formerly  carrying  on  business  in 
partnership  as  S.  Gee  and  Co.,  178  Watson 
Rd,  Blackpool.  Public  examination:  10.30 
a.m.  9  Nov.,  at  Court  Hse.  South  King  St, 
Blackpool. 

Cardiff.  R.  P.  Harris,  electrician^  of  68 
Paget  St,  Grangetown.  Public  exammation: 
10.30  a.m.,  2  Dec.,  at  County  Court,  County 
Court  Bldgs,  Westgate  St,  Cardiff. 

Blackwood,  Tkiedegar.  P.  Talbot,  radio, 
television  and  electrical  goods  retailer, 
carrying  on  business  at  100  Bailey  St, 
Brynmawr,  Brecon,  and  19  Somerset  St, 
Abertillery.  Public  examination:  11.30  a.m., 
6  Dec.,  at  County  Court,  Blackwood  Rd, 
Blackwood,  Mon. 

Appointment  of  Trustees 

Barnstaple.  G.  H.  Comwell.  electrical 
retailer,  formerly  carrying  on  business  as 
*Tele-Speed,"  at  21  Rockmount,  Pitt  La, 
Bideford.  Mr  J.  E.  Ellis,  50  The  Terrace, 
Torquay,  appointed  trustee  as  from  30  Sept 

Blackwood,  Tkedegar.  P.  Talbot,  radio, 
television  and  electrical  goods  retailer,  carry- 
ing on  business  at  100  Bailey  St,  Brynmawr, 
Brecon,  and  19  Somerset  St,  Abertillery. 
Mr  G.  H.  Down,  106  Walter  Rd,  Swansea, 
appointed  trustee  as  from  12  Oct. 

Dividend 

Bradford.  K.  M.  Ashworth  and  D.  Revell, 
electrical  contractors,  carrying  on  business 
as  Ashworth  and  Revell  at  265  Bradford 
Rd,  Frizinghall,  and  120  Otley  Rd,  Shipley. 
Separate  estate  of  D.  Revell  dividend  per 
£:  2s  64d,  payable  at  Official  Receiver's 
Ofiire,  20  North  Parade,  Bradford  1,  on 
27  Oct. 
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MEETINGS  TO  NOTE 


THURSDAY,  27  OCT. 

l.E.E.  "The  Principles  and  Operation  of  Large 
Radio  Telescopes/'  A.  Hewish.  Savoy  PI,  W.C.2. 
5.30  p.m. 

l.E.E.  (S.  Midlands).  "Some  Aspecu  of  Engin- 
eer.ng  in  Polar  Regions/'  D.  L.  Pratt.  Midland 
Institute,   Birmingham.  6.30  p.m. 

l.E.E.  (Southern  Graduates  and  Students). 
"Gramophone  Pickups  lor  Stereo  and  Muno 
Reproducers."  D.  J.  Edwards.  Technical  College, 
Brighton.   6.30  p.m. 

l.E.E.  (N.  Scotland).  Sub-centre  chairman's 
address,  L.  F.  Dorward.  Electrical  Engineering 
Department.  Queens  College.  Dundee.  7  p.m. 

SOCIETY  OP  iNsiKUMENT  riK:HKOt.uGY  (Chester). 
"Analogue  Computers/*  W.  E.  Willison.  Lecture 
Theatre,  Administrative  Bu.Iding.  The  Associated 
Ethyl  Co.  Ltd.,  O.l  Sites  Rd,  Ellesmere  Port, 
Wirral.   7   p.m. 

A.S.E.E.  (E.  and  W.  Kent).  Dinner.  Sur 
Hotel.  Maidstone. 

A.S.E.E.  (S.  London).  "Industrial  Applications 
of  Isotopes.  '  T.  B.  Rowly.  Greyhound  Hotel, 
High  St.  Croydon.  8  p.m. 

A.S.E.E.  (N.  Ireland).  "Protection  Equipment 
for  Industrial  Plant."  Dr  W.  L.  Stem.  Central 
Hall,  Rosemary  St.  Belfast. 

A.S.E.E.  (Oxford  and  Districts).  "Interference 
Suppression  in  Industrial  and  Research  Establish- 
menu."  A.  C.  F.  Leadbitter.  Reaaor  School. 
HarwelL  5.45  p.m. 

FRIDAY,  28  OCT. 

l.E.E.  (N.  Scotland).  Sub-centre  chairman's 
address.  L.  F.  Dorward.  Robert  Gordon's  Tech- 
Dtcal   College,    Aberdeen.   7.30   p.m. 

Society  op  Instmument  Tcchnologv  (Scottish). 
**In%trumentat'on  of  a  Steel  Strip  MiU."  H.  Gill. 
Building  Centre.  SauchiehaU  St.  Glasgow.  7.15 
p.m« 

Society  op  Instkumekt  TecHNoi.oGY  (Chelten- 
ham). "The  Atomic  Clock."  L.  Essex.  Belle  Vuc 
Hotel.  7.30  p.m. 

A.S.E.E.  fCovcntnr  and  District).  "Technical 
Education  for  the  Electrical  Engineer."  M.  M. 
Robins.  E.M.E  B.  Sporu  and  Social  Club. 
Merrick  Lodge,  Sandy  Lane.  8  p.m. 

SATURDAY,  29  OCT. 

A.S.E.E.  (Bradford  and  District).  Dinner,  Gt. 
Northern  Hotel,  Bridge  St.  7.30  p.m. 

MONDAY,  31  OCT. 

l.E.E.  (E.  AngUa).  "Modem  Coal-flred  Power 
Stations."  A.  E.  Hawkins.  Assembly  Hse, 
Norwich.  7.30  p.m. 

l.E.E.  (Mersey  and  N.  Wales).  "The  Applica- 
tion  of  Irradiat'on  in  Industry."  M.  C.  Crowley- 
Milling.  Royal  Institution.  Colquitt  St,  Liverpool. 
6.30  p.m. 

l.E.E.  (N.B.  Measurement  and  Electronics 
Group).  "New  Amplifying  Techniques."  Prof 
C.  W.  Oatley.  Rutherford  College  of  Technology. 
Newcastle.  6.15  p.m. 

l.E.E.  (Malvern  Group).  A.G.M.  and  "Appli- 
cations of  Microwaves."  Prof  A.  L.  Cullen. 
Winter  Gdns.  Gt.  Malvern.  7  p.m. 

Institution  op  Mechanical  Engineeers 
(Applied  Mechanics  and  Lubrication  Groups). 
D'scussion:  *  Roller  Bearing  Problems — Is  There 
a  Need  for  Fundamenul  Rcitearch?"  Birdcage 
Walk.  S.W.I.  6  p.m. 

I.E.S.  (Leeds).  "Ship  Lighting— Perls  and 
Prospects  for  the  Lighting  Engineer."  J.  T. 
Grundy  and  G.  H.  Vaughan.  Institute  of  Tech- 
nology. Bradford.  7  p.m. 

TUESDAY,  1  NOV. 

l.E.E.  (Measurement  and  Control  Section). 
"Transistor  Instrumentation  in  Rockets,"  G.  G. 
Ha  gh.  Savoy  PI,  W.C.2.  5.30  p.m. 

l.E.E.  (N.  Eastern).  •*The  Impulse  Strength 
of  I*npregnatcd-Paper  D'clectrics  as  Used  in  High- 
Voltage  Cables."  B.  Salvage  and  J.  A.  M. 
Gibbons.  Workington  College  of  Further  Edu- 
cation. 7  p.m. 

TEE.  (N.W.  Utirsation  Group).  "Factories 
Act — Electricity  Regulations."  S.  J.  Emerson. 
Engineers'  Club.  Manchester.  6.15  p.m. 

l.E.E.  (N.  Midlands).  "A  New  Form  of  Crane- 
Hoist  Control  Us'ng  a  3 : 1  Pole  Chantt'ng  Induc- 
tion Motor."  O.  I.  Butler  and  V.  Ahmad.  Leeds 
and  County  Conservative  Club,  South  Parade, 
Leeds.  6,30  p.m. 

l.E.E.  (S.E.  Scotland).  "Enginecrin«  and  Civili- 
sation."  S^r  Hp«h  Beaver.  Carlton  Hotel.  North 
Brdge,  Edinburgh.  7  p.m. 

l.E.E.  (Rugby  Graduates  and  Students).  "The 
Mercury  Arc  Converter  and  its  Applications." 
P.  RichrrHson.  College  of  Engineering  Tech- 
nology. 6  30  t>.m. 


Institution  op  Plant  Engineers.  "Mumclpal 
Engineermg  Services,"  A.  F.  Holt.  At  R.S.A., 
John  Adam  St,  Adelphi,  Strand.  W.C.2.  7  p.m. 

A.S.E.E.  (S.E.  London).  "Electric  Floor- 
war.ii.ng,"  D.  W.  Ackery.  Eltham  Green  School, 
Queenscroft  Rd,  S.E.9.  7.45  p.m. 

A.S.E.E.  (^.  London).  "S.licone  Rectifiers." 
D.  R.  Coleman.  Windsor  CasUe  Hotel.  134  K.ng 
St.  W.6.  7.45  p.m. 

A.S.E.E.  (Reading  and  Districts).  "Hgh- 
frequency  Heating  and  Plastic  Welding."  W.  D. 
Wilkinson.  Marquis  of  Lome,  Friar  St.  7.30  p.m. 

WEDNESDAY,  2  NOV. 

l.E.E.  (Electronics  and  Communications  Sec- 
tion). "The  Ionosphere — A  Review  of  Recent 
Progress."  Professor  W.  J.  G.  fieynon.  Savoy  PI, 
W.C.2.  5.30  p.m. 

l.E.E.  (Southern).  "The  Electrical  Simulation 
of  Heat  Flow  .n  the  Analysis  of  Cooling  Systems 
for  Electrical  Equipment."  B.  M.  Weedy.  The 
University.  Southampton.  7  p.m. 

l.E.E.  (Tees-side).  "Some  Considerations  in 
the  Application  of  Power  Rectifiers  and  Con- 
vertors."  J.  P.  McBreen.  Cleveland  Scientific  and 
Technical    Inst'tution,    Middlesbrough.    6.30   p.m. 

A.S.E.E.  (N.  London).  "Applications  of  Ball 
and  RoUer  Bearings."  A.  Hill.  Wood  Green  Civic 
Centre,  Town    Hall,  N.22.   8   p.m. 

A.S.E.E.  (Manchester).  "Recent  Developments 
and  Applications  Involving  the  Use  of  Semi- 
conductors." Eng'neers'  Club.  Albert  Sq.  7.15  p.m. 

A.S.E.E.  (Preston).  "Bectric  Motors  in  Agri- 
culture." J.  B.  Abbott.  R.A.F.A.  Club.  East 
View.  7.30  p.m. 

Bnitish  Institution  op  Radio  Engineers 
(Radar  Group).  Discuss'on:  "Radar— Pulse  or 
C.W.?"  London  School  of  Hygiene  and  Tropical 
Medicine,  Keppcl  St.  W.C.I.  6..^0  p.m. 

I.E.S.  (Ed'nburgh).  "Ushting  for  Photo- 
graphy." R.  W.  Unwin.  Y.M.C.A.  Social  Room, 
14  South  St.  Andrew  St.  6.15  p.m. 

I.E.S.  (Newcastle).  "Sh  p  Lighting."  J.  T. 
Grundy.  Room  B7.  The  Percy  Bldg.  King's 
College.  Queen  Victoria  Rd.  6.15  p.m. 

I.E.S.  (Swansea).  "Industrial  Lighting."  Demon- 
stration Theatre.  S.W.E.B..  Kingsway.  Swansea. 
6  p.m. 

THURSDAY,  3  NOV. 

l.E.E.  (Jo'nt  meeting  with  Civils  and  Mechan*- 
cals).  "The  Train'ng  of  Overseas  Graduate 
Engineers,  with  Particular  Reference  to  the  F.B.I. 
Sch'^larshps  Scheme."  W.  Abbott.  Savoy  PI. 
W.C.2.  5.30  p.m. 

A.S.E.E.  (Brighton.  Hove).  "Electrification  of 
the  Ra-lways."  T.  R.  Humes.  New  Imperial 
Hotel.  First  Ave.  Hove.  7.30  p.m. 

Chelmsford  Engineering  Society.  "Features 
in  the  Des'gn  and  Construct'on  of  Heavy  Machine 
Tools."  J.  H.  Rivers.  Hoffmann's  Social  Hall. 
7.30  p.m. 

British  iNSTirtrrioN  op  Radio  Engineers  (S. 
M'dlandsl.  " Electronic  Sector  Scanning,"  Prof 
D.   G.   Tucker.    Winter  Gdns.    Malvern.   7   p.m. 

British  Institittion  of  R^mo  Engtnefrs  (N. 
Western).  "Video-tape  Recording."  P.  Denby. 
Reynolds  Hall.  College  of  Technology,  Man- 
chester I.  7  p.m. 

Society  op  Instrument  Technoiooy  (E,  Mid- 
lands). "Instrumentation  in  B-ophysics."  F.  A. 
Glover.  College  of  F'Tiher  Education.  Greenclose 
La.  Loughborough.  7.15  p.m. 

I.E.S.  (Rim'ngha-nV  Ladies'  Nght.  Botanical 
Gdns.  EdgHaston    7.?0  p.m. 

I.E.S.  (Glasgow).  •■  Lighting  for  Ships."  J.  T. 
Grundy.  Joni  meeting  with  Institution  of  En- 
gincp-s  anH  S*"»-nS-iH'^r-  'n  Scotland.  We'-  Hall. 
39  ElmSank  Cres.  6.^0  p.m. 

I.E.S.  (Nottin!?haTi).  "Horticultural  Lighting." 
A.  W.  Gray.  Ehctriciiy  Centre.  Ca.-rington  St. 
6  p.m. 

FRIDAY.  4  NOV. 

l.E.E.  (Mcd'cal  Eicnronics  Group).  D'^cuss"on: 
"Elc-iro-Convuis^vc  Therapy."  Savoy  Pi.  W.C.2. 
6  p.m. 

l.E.E.  (N  E.  Graduates  and  Students).  "Aspects 
of  Large  Ther-nal  P-^wr  Station  Co-^'^tru-'non. 
Ooerat'on  >»nd  Mpna'Te-ncni."  R.  Lott.  Grey  Hall, 
King's   College.    Newcastle.    6.30   p.m. 

A.S.E.*:.  ^'Live'nooD.  **Tn-*n-t'al  Lmt^'^-i^i  " 
J.  D.  Ducker,  Industrial  Development  Centre, 
M.A.N.W.E.B..   Parad  sc  St.   7.30   p.m. 

A.S.E.E.  (Stoke  and  C-owe).  "T*if  Devcl-p- 
mem  of  Plast'c  Insvhicd  Ma'ns  CaMcs.  Jointing 
and  Ter-n=oat=n«i."  D.  H.  Booth.  Royal  Hotel. 
Crewe.  T.'^O  n  m. 

A.S.E.E.  (Wolverhampton  and  Dsirct).  Dinner/ 
dan-c  at  Star  and  Garter  Hotel.  Victor'a  St. 
7.30  p.m. 

N.E.  Fi  FCTR»r*L  Clin  Annual  Dinner.  County 
Hotel,  Newcastle  upon  Tyne. 


iNSTiTtJTiON  OF  Plakt  Encineeks  (Km).  BcukIi 
Annual  Djmer  and  Dance  M  Ccmial  HoieL 
Gillingham. 

A.P.i^.E.  (S.  Western).  Induccioa  of  chairmsn. 
followed  by  "PubLc  LJsht.ng  Plan  for  Wcstao- 
super-Mare,"  J.  R.  Frcer-Hcwisli,  and  "Tbe 
klectricity  Board's  Pan  in  Public  Ut^tiag." 
H.  G.  B.  Dickinson.  Town  HaU.  Weaioo-cuper- 
Mare.  2.30  p.m. 

:;.ociETY  OF  Instrument  Tbchmxxmy  (Fawkr). 
"Automation  in  the  Post  Otiicc."  W.  S.  Roddo. 
Adm.n.  Bldg,  Easo  Refinery.  5.30  pjn. 

SATURDAY,  5  NOV. 

I.E.E..  Mechanicals  and  Civils  (Londoe 
Graduates  and  Studenu).  Joint  dance.  Carhoa 
Rooms,  Maida  Vale.  W.9.  7  p.m. 

MONDAY,  7  NOV. 

l.E.E.  Discuss'on:  "The  Impact  of  TekviaoB 
on  Society. "  Savoy  PI,    W.C.2.   5.30  p.ih. 

l.E.E.  (N.  Eastern).  "Water-Turbine  Driven 
Induction  Generators."  C.  L.  C.  Allan.  NcviBe 
Hall.  Westgate  Rd,  Newcasck  upon  Tyne.  6.15 
p.m. 

l.E.E.  (S.  MidUnds).  "A  Survey  of  Street 
Lighting  and  Its  Future,"  W.  R.  Stevens  aad 
H.  M.  Ferguson.  James  Wau  Memorial  bmimie, 
Birmingham.  6.30  p.m. 

l.E.E.  (Scottish  Electron'cs  and  Meaauitmeoi 
Group).  "Advances  In  Semiconductor  Devices  aad 
C  rcuits,"  J.  Evans  and  T.  H.  Walker.  Inst  tutioo 
of  Eng'neers  and  Shipbuilders,  39  Elmbank  Ores, 
Glangow.  6  p.m. 

l.E.E.  (Maidstone).  "Subscriber  Trunk  Did- 
Tng."  H.  E.  Francis.  Maidstone  Tedmical 
College.  7  p.m. 

l.E.E.  (Mersey  and  N.  Wales).  Annual  dinner. 
Adelphi  Hotel.  Liverpool.  7  p.m. 

N.E.  EiECTRiCAL  Club.  "Flameproof  at  Hone 
and  Abroad,"  M.  J.  Deering.  Ounty  Hotel. 
Neville  St,  Newcastle  upon  Tyne.  6.30  p.m. 

Institution  of  Mechanical  Engineers  (N. 
Eastern).  "Economic  Distribut'on  of  SieaiB." 
J.  A.  Robbins.  Newcastle.  6  p.m. 


TRADE  MARKS 

This    information    is    extracted    from   the 
OSHciai     Journal     by     permission    of    the 

Controller, 

ComparatroB.  802,001.  Class  9.  Electnmic 
test  equipment  for  measuring  or  comparing 
two  electrical  auanttttes.  etc.  Nfec-Test  Ltd., 
The  Lye,  St.  John*s,  Woking,  Surrey. 

Doable  Eddy.  In  design.  788.968.  Class  11. 
Installations  of  the  centrifugally  operated 
type  for  the  recovery  of  industrial  dusts, 
etc.  Ambuco  Ltd.,  2-5  Bond  St,  W.l. 

Erma.  797,580.  Class  7.  Machines  for 
crimping,  etc.  Erma  Lrd.,  Mount  Pleasant, 
Alperton,  Wembley,  Middx. 

Hmnmel.  8796,777.  Qass  9.  Electik  arc 
and  resistance  welding  apparatus,  etc 
F'ekfo-Bau  A.O.,  ICrauss  Strttsse  7,  Lini, 
Donau,  Austria. 

/It-OQole.  801,431.  Class  7.  Washing 
ma'^hi'^es.  Laden  S.A.,  3  rue  Monceau, 
Paris  8c,  France. 

Man  mike  in  design.  795,41 1  2.  Oass  9. 
Apfnratus,  etc.  Edgerton.  Germeshauscn  and 
^'He-  Inc..  160  B<-ookline  Ave,  Boston, 
Massachusetts,  U.S.A. 

OrthonvilL  799.566.  Qass  9.  Resistance 
bri'jRes.  General  Radio  Co.,  West  Concord, 
Missachusetts,  U.S.A. 

Sliver  Qaeen.  804,305.  Class  11.  Heating 
a"'!  lighting  apparatus,  etc.  Aladdin  Indus- 
t'-ics  Ltd.,  Aladdin  Bldg,  Western  Ave, 
Greenfo'd,  Middx. 

SiTierton.  B802.359.  Class  10.  Flectro- 
me'li'-al  a^^oustic  apparatus,  etc.  Hiehpate 
O-^ti-f^l  Mnfrs.  Ltd.,  44  Hatton  Gdn.  t.C.l. 

T«>rhTielec.  806,893.  Class  17.  Electrical 
ins'ihtion  varnishes,  etc.  Technical  Dielec- 
t-i^s  Ltd.,  Newhive  Wks.  Pennington  St, 
Walshaw,  Bury,  Lanes. 

Vocmobile.  804,862.  Oass  9.  Suction  clean- 
ing apparatus  for  industrial  use.  Vtcm'^biie 
^^"f*'.  Co.  Ltd.,  Albion  Wks,  Old  Oak, 
Common  La,  N.W.I 0. 

WhirlpooL  801,723.  Class  9.  Vacuum 
ripa^e*^,  floor  pol'shi^n  machines,  etc 
Wh -Inool  CoT)n.,  300  Broad  St,  St.  Josefriu 
Michigan,  U.S.A. 


Electrical  Tunes,  27  October.  1960 


Parmiter  Hope  &  Sugden  htd. 

FLUVENT  ELECTRICAL  WORKS  LONGSIGHT  MANCHESTER  12 

London :  34  VicloriBSlrm.S.W.l  GlKgow  :  5  Somerset  Place,  C.3.  Birmingham  :  3S/4I  CarriLaDa,4. 
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DRY   TYPE 

AIR   COOLED 

CLASS-C 

TRANSFORMERS 


SILICONE    INSULATION 


•  No  Fire  Risk 

•  Reduced  Weight 

•  Higher  Overload  Capacity 

•  Can  be  Installed  In  damp  iooatlona 


1 


For  any  installations  where  fire  iisk  is  high  or  consequential  loss  would  be 
considerable,  the  introduction  of  the  dry  type  air-cooled  Class  'C  Transformer 

marks  another  major  step  in  security- 
Illustrated  is  a  l,000kVA,  3  phase,  50  cycles,  1 1.000/433  volts  Brycc  Low  Loss 
Distribution  Transformer  using  Class  'C  insulation. 


BRYCE     ELECTRIC    CONSTRUCTION    CO.    LTD. 

I         Kelvin    Works,    Hackbrldcre,    Surrey.  Telephone    Franklin    1101-7 
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Anaiyseur  de  r^iaau  de  la  '  CEGB '  667 

Deux  grands  analyseurs  analogues  de  r6seau  sont 
install6s  au  Service  Central  de  ia  "Central  Electricity 
Generating  Board,"  d  Londres  L'un  est  un  anaiyseur  de 
courant  continu.  employ^  pour  Etudes  rapides  d'ordre 
pr6liminaire;  i'autre,  est  un  dispositif  de  courant  alternatif 
donnant  un  degr6  de  precision  tr^s  6lev6  pour 
}'6tude  des  systdmes  d'op^ration  et  de  stability. 
L'analyseur  d  courant  continu  est  op6r6  i  i'aide  d'une 
alimentation  de  1,000  cycles  et  comprend  32  unit6s 
g6n6raf  rices,  64  unites  d'imp^dance  de  charge,  162 
unites  d'imp6dance  de  ligne,  30  unites  autotransforma- 
trices  et  24  unites  de  transformateurs  de  couplage. 

Le  Centrale  Nucl6aire  de  Bradwell  677 

La  charge  et  la  d^charge  d'6l6ments  combustibles  d 
la  Centrale  Nucl6aire  de  Bradwell  seront  assur^es  par  une 
seule  machine  d'une  capacity  de  40O  tonnes.  on6r6e  par 
commande  h  distance.  La  livralson  des  combustibles  h  la 
Centrale  est  maintenant  en  cours,  et  ceux-ci  seront 
charges  dans  les  r6acteurs  nucl6aires  h  partir  du  mois  de 
mers,    1961. 

L'Industrie  et  le  courant  continu     679 

U  existe  une  demande  considerable  de  la  part  de 
r Industrie  pour  le  courant  continu,  et  cette  demande 
doit  etre  satisfaite  par  i'emploi  d'un  appareil  de  re- 
dresseur,  groupes  Ward'Leonard  et  dispositifs  semblables. 
Dans  certaines  industries,  notamment  les  proc^d^s  6lectro- 
chimiques.  les  demandes  pour  courant  continu  sont 
nombreuses  et  repr6sentent  la  majeure  partie  des  besoins 
de  force  motrice  pour  I'industrie:  toutefois,  dans  le  cas 
d'autres  industries,  tels  que  les  iaminoirs,  trains  d  bandes, 
etc..  les  courants  continu  et  alternatif  ont  tous  deux 
leur  place  dans  les  comma ndes  6lectriques.  De  telles 
demandes,  qu'elles  soient  par  I'entremise  de  groupes 
redresseurs  ou  de  moteurs-g6n6rateurs,  ont  un  effet  tout 
aussi  bien  sur  le  voltage  que  sur  la  dorme  d'onde  d  la 
source  du   courant. 


Mm  Memmr  Nuwnammr 

C.E.G.B.  NetzSberwachung,  I  667 

Im  Hauptverwaltungsgebaude  der  Central  Electricity 
Generating  Board  in  London  sind  zwei  grosse  Analog- 
rechengerate  ziir  Netzuntersuchung  und  -Ueberwachung 
aufgestellt  worden.  Das  eine  davon  ist  ein  Gleich- 
stromgerat  und  dient  der  schnellen  Durchfuhrung  von 
vorlaufigen  Untersuchungen.  Das  andere  ist  ein 
Wechselstromgerat,  das  bei  Betriebs-  und  Stabilitatsunter- 
suchungen,  Messwerte  von  hochster  Genauigkeit  liefert. 
Letzteres  wird  mit  Wechselstrom  von  I  000  Hz  gespeist 
und  umfasst  32  Generatormessplatze,  64  Belastungs- 
impedanz-Messplatze,  162  Leitungsimpedanz-Messplatre 
sowie  30  Autotransformatoren-  und  24  Kopplungs- 
transformatoren-Messplatze. 

Kemkraftwerk    Bradwell  677 

Das  Ein-  und  Austragen  der  BrennstofFelelemente  im 
Kernkraftweric  Bradwell  wird  mittels  einer  einzigen, 
400  Tonnen  wiegenden,  fergesteuerten  Maschine 
bewerkstelligt.  Die  Belieferung  dieses  Kraftwerks  mit 
BrennstofF  hat  bereits  begonnen  und  man  rechnet  damit, 
dass  das  Eintragen  des  BrennstofFes  in  die  Reaktoren  ab 
Marz    1961    erfolgen  wird. 

Industrielle  Gleichttromvertorgung 679 

Der  industrielle  Bedarf  an  Gleichstrom  ist  ein  betracht* 
licher  und  er  erfordert  die  Verwendung  von  Gleich- 
richteranlagen,  Leonardsatzen  und  ahnlichen  Einrichtungen 
im  grosseren  Masstabe.  In  manchen  Industriezweigen, 
namentlich  im  elektrochemischen,  stellt  der  Gleichstrom- 
bedarf  don  grosten  Tei!  des  Gesamtstrombedarfs  dar;  in 
anderen.  z.B.  in  Walzwerken,  Bandstahlstrassen  u.  dgl. 
wird  sowohl  Gleichstrom  wie  auch  Wechselstrom  zu 
Antriebszwecken  verbraucht.  Eine  hohe  Inanspruchnahme 
durch  Gleichrichter  oder  Motorgeneratorsatze  gelieferten 
Gleichstroms  wirkt  sowohl  auf  die  Spannung  wie  auf  die 
Wellenform   des   Eingangsstroms   zuruck. 


SARDINIA    HOUSE,   SARDINIA 

Telegrams:  Equivolt .  Estrand 


,    LONDON,   W.Ca 

Telephone:  HOLborn  6016 
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CHOOSE   MEM   AUTO-MEMOTA 

the  starter  that's  been  proved  all  over  the  world 


A  HUGE  TOTAL  of  Auto-Memota  staners  is 
now  in  service  in  all  kinds  of  industries  all  over 
the  world.  The  Auto-Memota  has  proved  its 
ability  to  protect  electric  motors  on  even  the 


most  vital  duties.  Fitted  with  indirectly 
heated  thermal  overload  trip  on  each  phase 
and  inherent  no-volt  release.  Made  in  direct 
and  star-delta  types  for  motors  up  to  15  HP. 


(J2I> 
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CfMwnwnent 


SERVICING   CONTRACTS 

GEC'S  Nicholas  Stacey  is  establishing  a  reputation  for  seldom  speaking  on  electrical 
trading  without  saying  something  thoroughly  thought-provoking.  His  latest  subject 
has  been  the  problem  of  servicing.  With  the  electrical  industry  committed  to  mass 
production,  with  mass  distribution  and  consumption  and  mass  financing  being 
energetically  tackled,  he  sees  mass  servicing  as  the  big  remaining  problem  on  the 
horizon.  In  this,  of  course,  he  echoes  EDA  chairman  Mr  T.  E.  Daniel,  who.  at 
this  year's  BEPC,  was  pointing  out  the  growing  liking  of  housewives  for  service 
contracts  covering  inspection  and  adjustment  for  an  annual  fee,  and  at  the  same 
time  warning  of  the  annoyance  factor  where  possession  of  half  a  dozen  major 
electrical  appliances  can  mean  half  a  dozen  different  service  men  calling  a  year. 
Mr  Stacey  thinks  there  is  opportunity  here  for  someone  who  is  willing  to  come  in 
with  a  standard-charges,  standard-service  schemes.  Mr  Daniel  considers  that  the 
electricity  boards  are  exceptionally  well  placed  to  offer  such  a  service,  with 
manufacturers  still  dealing  with  any  repairs  other  than  the  simplest  What  about 
practice  elsewhere?  Pilot  schemes  are  now  in  operation  in  the  USA,  covering 
attention  to  all  appliances  of  a  large  manufacturer,  at  a  fixed  charge.  Their 
development  will  need  to  be  watched.  In  this  country,  the  increased  activity  of  the 
Electrical  Contractors'  Association  in  retailing,  together  with  the  apparently  greater 
flexibility  of  working  of  private  retailers,  may  bring  a  challenge  to  the  claim  of  the 
area  boards  for  first  choice  in  front  line  servicing.  What  is  sure  is  that  when  such 
close  students  of  the  electrical  scene  discern  a  need  so  clearly  as  to  push  it  in  public, 
there  is  opportunity  for  someone  willing  and  able  to  tackle  undoubted  difficulties 
and  complexities  in  return  for  substantial  rewards. 

HYDRO   IN    ROUGH  WATER 

A  double-pronged  attack  was  opened  last  week  on  the  plans  of  the  North  of 
Scotland  Hydro-Electric  Board,  with  two  certainly  vocal  and  perhaps  influential 
organisations  demanding  a  re-evaluation  of  the  Board's  plans.  At  root,  the  criticism 
is  the  old  one:  is  hydro  generation  economic  in  terms  of  capital,  or  of  social  cost 
in  interference  with  scenery?  The  facts  are  available  for  the  cost  question  and  they 
do  not  seem  to  leave  great  scope  for  debate.  With  hydro  generation,  some  95% 
of  unit  sent-out  costs  are  attributable  to  capital.  The  range  of  station  costs,  £125 
to  £200/kW,  gives  0-65d  to  0-85d/kWh  at  station  busbars.  Today's  best  steam 
station  can  equal  the  lower  figure,  tomorrow's  might  better  it  if  fuel  prices  remained 
unchanged — provided  the  distance  from  the  pithead  or  oil  refinery  to  power  station 
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is  smaU.  But  in  North  Scotland  such  distances  are 
large,  especially  in  the  north  east,  where  industry 
is  concentrated,  and  in  the  crofting  areas,  where 
distribution  schemes  bring  hope  of  rehabilitation. 
If  thermal  stations  in  the  south  are  to  be  relied  on 
for  northern  supplies,  then  substantial  transmission 
costs  must  be  faced.  These  will  soon  hoist  the 
apparently  favourable  thermal  station  economics 
nearer  the  hydro  levels.  Even  in  the  comparatively 
easy  transmission  routes  of  England  a  double-circuit 
275  kV  line  to  give  550  MVA  firm  transmission 
capacity  costs  £25,000/mile.  about  £4  lOs/kVA/100 
mUes.  The  cost  of  terminal  equipment  must  be 
added  and  transmission  losses  capitalised  for  the 
hundred-miles  transmission  that  would  be  needed 
for  south  to  north  power  flows.  In  fact,  the  pattern 
of  energy  demand  fits  in  well  with  nuclear  base-load 
generation  (having  low  fuel  transport  costs)  and 
hydro  back-up,  with  capital  cost  lessened  because  it 
will  no  longer  be  necessary  to  squeeze  out  the  last 
expensive  kWh  of  dry-year  firm  energy  through 
extending  storage  capacity.  That,  then,  is  the  tech- 
nical background  to  demand  for  a  ne.w  inquiry.  But 
there  is  a  political  angle  as  well.  All  ol  this  has 
already  been  looked  at  in  detail  by  MPs,  who, 
through  the  Select  Committee  on  Nationalised 
Industries,  gave  the  N  of  S  HEB  a  most  satisfactory 
report.  If  that  Committee  is  to  mean  anything,  then 
a  renewed  look  at  North  of  Scotland  {dans  cannot 
easily  be  granted. 

RAIL   ELECTRIFICATION   DITHERING 

Railway  finances  are  again  causing  concern  at 
Ministerial  level.  There  is  nothing  new  in  that,  but 
last  week's  debate  in  the  House  of  Commons 
indicated  that  the  Minister  of  Transport  has  been 
driven  to  decisions  on  the  subject  that  are  of  direct 
importance  to  electrical  manufacturers.  As  part  of 
yet  another  reappraisal  of  British  Transport  Com- 
mission's plans  for  the  railways,  contract  placing  for 
the  Euston-Birmingham-Crewe  electrification  is  to 
be  brought  to  a  stop,  although  existing  contracts  are 
not  to  be  affected.  The  implication  is  that  plans  to 
electrify  this  part  of  the  railway  system  may  be 
abandoned  or  placed  in  cold  storage,  the  place  of 
electric  locos  being  taken  by  diesels.  This  seems  a 
decision  occasioned  by  political  cold  feet.  Even  if 
it  is  thought  that  the  original  decision  against 
dieselisation  was  wrong,  on  a  narrow  economic 
basis,  preparation  for  electrification  has  gone  so  far 
that  the  only  sensible  step  to  take  is  to  press  ahead 
with  it  as  fast  as  practicable  so  that  a  financial 
return  may  start  being  earned  on  the  investment 
already  made.  That  was  the  view  of  the 
Parliamentary  Select  Committee  whose  critical 
report  was  largely  responsible  for  last  week's  debate. 
It  must  also  be  the  opinion  of  all  who  study  the 
problem  away  from  the  pressures  of  political 
expediency.  In  fact,  in  the  long  run  electrification 
looks  right,  granted  that  some  sort  of  railway  scheme 
is  going  to  be  retained  for  the  foreseeable  future 


(and  that  is  explicit  Government  policy).  The 
heavily  loaded  London  -  Birmingham  -  Crcwc  - 
Manchester-Liverpool  main  line  is  a  natural  for 
electrification.  As  the  designers  of  the  BTC 
modernisation  plan  put  it,  after  predicting  that 
either  dieselisation  or  electrification  would  pay  from 
the  commercial  aspect,  "in  many  ways  clectridty  is 
the  ideal.  On  the  lines  oi  heaviest  traflBc  the 
potential  economies  are  less  with  diesel  traction 
than  with  electrification." 

CONTROLLABLE   LOADS 

That  an  unlimited  supply  at  the  declared  voltage 
and  frequency  should  always  be  available  is  an 
attractive  ideal  for  electricity  supply,  but  it  is  far 
from  being  an  aim  in  the  economic  interests  of  the 
consumer.  The  increase  in  interest  in  providing  for 
interruption  of  suitable  supplies  at  sh<Ht  notice  is 
a  rapidly  growing  auxiliary  to  the  broader  brush 
of  off-peak  loading  as  a  means  to  matching  lower 
cost  electricity  to  load  possibilities.  The  predictions 
of  South  Wales  EB  speakers  at  the  recent  EDA 
Industrial  Sales  Conference  are  notable  in  this 
respect.  They  envisage  between  150  MW  and  200 
MW  of  controllable  load  in  the  area  in  a  few 
years'  time,  compared  with  an  area  board  peak 
demand  of  about  1,500  MW.  That  represents  a 
prize  worth  sustained  effort. 

ANALOGUE  ADVANTAGES 

Digital  computers  offer  so  much  in  sheer  speed  of 
computation  today  that  the  time-consuming  business 
of  programming  them  for  given  tasks  tends  to  be 
discounted,    with    the    consequence    that   analogue 
devices  are  readily  regarded  as  outmoded.  In  the 
specific  field  of  electrical  network  analysis,  how- 
ever, the  case  is  not  proved.  The  conventional  net- 
work analyser  in  one  of  its  forms  still  competes 
effectively  with  the  electronic  digital  computer.  The 
article  which  begins  opposite  looks  in  detail  at  the 
network  analyser  facilities  which  are  now  available 
at  CEGB  headquarters.  Installed  there  arc  a  d.c 
analyser,  used  for  the  first  essay  in  a  study,  and  ^ 
highly   refined   a.c.   analyser  which   crffers  greater 
precision  and  more  flexibility  of  application.  Speed 
of  setting  up  and  operation  are  the  criteria  of  success 
of  instruments  of  this  nature,  and  in  consequence^ 
large  number  of  aids  to  the  operator  has  been  bailj 
into  the  a.c.  equipment.  Yet  it  is  still  capable  oi 
significant  extensions  in  this  respect,  for  instance 
by    incorporation    of    automatic    balancing.   Tb^^ 
can  go  far  to  offset  the  greater  speed  of  the  di^^' 
computer  in  the  actual  computational  process.  Tb^f  ^ 
is  another  factor  in  favour  of  the  analogue  comp^^f^ 
in   the    system   engineering   context.   It  keeps    ^ 
problem   at  least   perceptibly  associated  with    ^^ 
physical  and  geographical  shape  it  assumes  in  p^ 
tice,  and  this  makes  it  a  more 
educational    and    perhaps    more 
congenial     instrument    for    the 
engineer  than  the  digital  computer. 


This  week's  quick  summary  of  electrical  news  faces  advertisement  page  20 
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PARTI.     HEADQUARTERS  INSTALLATIONS 

by  A.  W.   Hales,*  A.C.T.(B'ham),  A.M.I.E.E.,  A.M.Britl.RE. 


AS  a  consequence  of  the  nationalisatioa  of  the 
electricity  supply  industry  in  1948  and  the  creation 
of  the  then  British  Electricity  Authority,  a  more 
unified  approach  to  the  design  and  developmeot  of  the 
high  voltage  transmission  system  within  the  Authority's 
area  became  possible.  This  situation,  together  with  two 
other  factors  (the  continued  growth  in  the  demand  for 
electricity  during  the  post-war  years  and  the  necessity  for 
overtaking  arrears  in  system  expansion  occasioned  by  the 
limited  amount  of  man  power  and  capital  that  was  avail- 
able for  this  purpose  during  the  war  years),  resulted  in  an 
intensification  of  activity  in  the  sphere  of  high  voltage 
transmission  system  design.  Additionally, 
modern  developments  in  turbo-generator  and 
ancillary  plant,  e.g.,  excitation  systems,  auto- 
matic voltage  regulators,  etc.,  combined  with 
the  growing  importance  of  system  loads  of  a 
hitherto  unusual  character  (e.g.,  large  arc 
furnaces,  nuclear  fuel  processing  installations, 
colliery  winding  equipment,  etc.)  occasioned  an 
increase  in  the  volume  of  analytical  work  that 
was  required  to  be  undertaken  in  evolving  suit- 
able transmission  system  designs. 

Some  indication  of  the  degree  of  expansion 
in  the  electricity  supply  industry,  with  particu- 
lar reference  to  transmission  equipment,  is 
shown  in  Fig.  2,  which  depicts  the  annual 
growth  in  installed  generating  capacity,  grid 
transformer  capacity  and  overhead  line  route 
miles  for  the  decade  1949-1959.  In  assessing 
the  extent  of  the  trends,  it  should  be  noted 
that  the  data  does  not  include  that  of  the 
South  of  Scotland  Electricity  Board,  which  was 


created  in  1955.  The  influence  of  the  additional  problems 
created  by  post-war  developments  and  increased  com- 
plexity of  interconnection  of  the  high  voltage  system 
demonstrated  the  necessity  for  the  enlistment  of  such 
compuUtional  aids  as  existed  in  the  work  of  the  then 
Authority's  transmission  design  branch.  The  use  of  such 
computational  facilities  for  transmission  design  work, 
which  already  existed  in  certain  large  electrical  manufac- 
turing organisations  and  elsewhere,  showed  a  prt^essive 
increase  which  was  maintained  with  the  passage  of  time. 


*  Mr  Hales  is  with  CECB  Headquarlt 
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Accordingly,  in  1952  it  was  decided  to  embark  upon  a 
programme  of  network  analyser  development  and  con- 
struction in  order  to  equip  the  transmission  design  branch 
at  headquarters  with  both  d.c.  and  a.c.  network  analyser 
facilities.  This  programme  was  subsequently  fulfilled, 
together  with  an  additional  and  later  programme  which 
related  to  the  development  and  production  of  50  c/s  a.c. 
network  analysers^  which  were  intended  more  particularly 
for  use  within  the  regions,  divisions  and  area  boards.  In 
the  case  of  the  latter,  there  was  a  considerable  number 
of  d.c.  network  analysers,  mostly  of  differing  design  and 
construction  in  operation.  The  individual  designs  were 
calculated  to  serve  best  the  local  and  sometimes  specialised 
applications  for  which  they  were  built,  but  such  is  the 
diversity  of  design,  etc.,  that  it  is  impracticable  to  com- 
ment at  length,  and  it  is  not  proposed  to  deal  with  these 
equipments  in  these  articles.f 

Concurrent  with  the  above-mentioned  projects  there 
have  been  other  successful  developments  directed  towards 
the  production  of  economic  a.c.  network  analyser  equip- 
ments, which  supplement  the  equipments  described  herein. 
It  is  not,  however,  proposed  to  discuss  these  developments 
since  they  have  already  been  treated  elsewhere.'** 

The  functions  of  the  headquarters  equipments  are 
essentially  complementary,  the  d.c.  analyser  being 
employed  for  rapid  studies  of  a  preliminary  character  not 
requiring  maximum  precision  and  data,  but  which  never- 
theless serve  to  formulate  ideas  on  the  probable  course 
of  development  of  a  transmission  scheme.  Following 
preliminary  studies  on  the  d.c.  network  analyser,  a  con- 
vergence of  ideas  and  possibilities  on  a  particular  study 
is  possible  and  once  the  broad  outline  of  a  feasible  or 
preferred  system  is  known  the  study  can  then  be  trans- 
ferred to  the  a.c.  network  analyser  for  a  more  compre- 
hensive treatment  having  a  hi^er  order  of  precision  if 
such  a  course  is  considered  necessary. 

D«C.  Network  Analyser 

This  was  the  first  equipment  to  be  completed  and  was 
designed  primarily  for  the  determination  of  transmission 
system  power  fiows  and  fault  currents.  Additionally,  it 
can  be  used  for  general  network  reduction  purposes,  for 
circuit-breaker  and  protective  gear  application  problems, 
for  fault  location  purposes  and  for  line  outage,  studies. 
The  analyser  may  be  used  for  fault  studies  by  applying 
methods  based  upon  symmetrical  component  theory, 
where  the  configuration  of  the  interconnected  sequence 
impedance  networks  permits  the  system  equations  to  be 
completely  satisfied.  Various  techniques  to  extend  the 
application  of  this  type  of  analyser  have  been  evolved.**' 

The  analyser,  an  illustration  of  which  is  shown  in  Fig.  3, 
is  of  the  resistance  type,  being  energised  from  a  d.c.  source 
and  completely  universal  in  application.  The  principles  of 
the  d.c.  current  distribution,  etc.,  in  passive  networks  of 
this  type  as  applied  to  a.c.  power  system  analysis  have 
long  been  established  and  employed,  and  it  is  sufficient 
here  to  say  that  they  are  primarily  based  on  the  following 
two  simplifying  assumptions: 

1.  That  all  system  ejn.fs  are  equal  both  in  respect 
of  phase  and  magnitude,  and 

2.  That  all  system  impedance  phase  angles  are  equal 
(in  the  usual  case  equal  to  90^). 

In  those  systems  where  the  series  impedances  have  a 

t  The  series  will  comprise  three  articles  outlining  the  general 
conception  of  the  design  and  construction  of  three  separate 
classes  of  equipment,  namely,  the  d.c.  and  a.c.  network 
analysers  located  at  the  Board^s  headquarters  and  the  numerous 
50  c/s  a.c.  network  analysers  which  are  now  in  service  in 
various  regions,  divisions  and  area  boards,  etc.,  throughout 
the  country. 


predominantly  reactive  character,  as  is  the  case  with  tbe 
Board's  high  voltage  transmission  system,  it  is  often 
sufficiently  accurate  to  represent  the  complex  system 
impedances  by  equivalent  resistances  which  represent,  to 
some  scale,  the  actual  inductive  reactive  elements.  With 
the  equipment  X/R  ratios  commonly  encountered,  the 
error  introduced  by  this  simplification  is  of  the  order  of 
5%,  i.e.,  current  values  are  increased  in  magnitude  by 
approximately  5%. 

In  this  analyser  two  separate  passive  networks  are 
incorporated,  one  being  for  use  in  power  flow  studies, 
and  the  other  for  use  in  fault  studies.  This  feature  is 
necessary  if  optimum  scaling  of  the  networks  is  to  be 
achieved  when  using  a  common  supply  voltage  for  both 
types  of  study.  For  this  reason  the  ratio  chosen  between 
the  network  scaling  factors  is  100: 1,  the  individual  net- 
work scaling  factors  being  as  follows: 

(a)  Power  flow  studies:   5  ohms=I%    reactance  on 
100  MVA  base,  and 

(b)  Fault      studies:    500    ohms=l%     reactance   on 
100  MVA  base. 

The  corresponding  current  relationships  in  the  two  net- 
works are:  1  milliampere=:l  MW  and  1  milliampere= 
100  MVA,  respectively. 

For  condition  (a)  above  the  passive  network  is  energised 
from  a  d.c.  three-wire  50-0-50  V  supply,  whilst  for  (b)  a 
similar  two-wire  50  V  supply  is  used.  From  Fig.  2  it  will 
be  seen  that  the  analyser  consists  essentially  of  two  main 
groups  of  equipment: 

(1)  An    in-line    arrangement    of    racks    containing 
various  types  of  functional  unit  as  follows: 

(a)  network  infeed  units. 

(b)  network  universal  impedance  elements. 

(c)  central    unit    termination    and    interconnection 
panels. 

(2)  Two  metering  and  control  consoles. 

The  upper  halves  of  the  extreme  left-  and  right-haod 
sections  contain  the  network  infeed  units,  whilst  the 
corresponding  lower  sections  contain  the  network  universal 
impedance  units. 

Functional  Units 

A  network  infeed  unit  consists  of  a  switched  resistor 
network  in  parallel  with  a  potentiometer.  The  fonner 
contributes  equal  increments  of  network  current,  whilst 
the  latter  provides  a  continuous  adjustment  between  the 
incremental  values.  The  parallel  resistor  group  is  con- 
nected in  series  with  a  milliammeter,  the  latter  giving  ^ 
continuous  indication  of  infeed  current  magnitude.  A 
selector  switch  permits  a  unit  to  be  selected  for  one  oi 
three  functions. 

(1)  As  a  "generator"  or  fault  unit. 

(2)  As  a  "load"  unit,  or 

(3)  For  presetting  calibration. 

The  position  (3)  provides  a  rapid  initial  calibration 
feature  with  the  unit  energised  at  the  nominal  supply 
voltage.  The  total  range  of  infeed  is  equivalent  to 
0-150  MW  or  0-1,500  MVA  for  the  load  and  fault  net- 
works, respectively.  A  1  ohm  precision  shunt  is  P^^J 
manently  connected  in  series  with  each  unit  for  network 
measurement  purposes. 

The  universal  impedance  units  contain  two  scpara^ 
groups  of  resistor  networks  comprising  three  decades  each* 
a  panel  switch  providing  group  selection.  The  total  ran^ 
traversed  by  these  units  in  0-1  %  increments  is  equivalc*^ 
to  0-99-9%  reactance  on  100  MVA  base.  The  unit  cal^' 
bration  is  directly  indicated  in  terms  of  per  cent  irapcdan^ 
on  100  MVA  base  by  rotating  dials  at  the  rear  of  ^^ 
panel.  All  the  resistive  components  have  a  noniiD^' 
tolerance  of  ±  1  % .  A  1  ohm  precision  shunt  is  connected 
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:rics  with  each  unit  for  network  measurement 
•scs. 

;  centre  sectioo  of  the  main  equipmcot  racUag  con- 
the  facilities  necessary  for  unit  terminations  and 
interconnection  to  form  any  desired  equivalent 
n  network.  Any  two  termination  sockets  on  the  main 
connection  panel  may  be  comiected  together  by 
oning  them  in  adjacent  plugs.  In  this  way,  sections 
lalyser  bus  may  be  constructed  as  necessary.  A  space 
le  vacant  plug  serves  to  isolate  one  section  of  bus 
another.  Designation  strips  are  provided  for  the 
ification  of  system  locations. 

ering  and  Control  Facilities 

I  network  measurements  are  effected  at  either  or 
of  the  metering  and  control  consoles.  The  analyser 
thus  be  operated  as  two  indepedent  channels  or  as  one 
>osite  unit  as  required.  All  network  current  measure- 
s  are  obtained  by  measuring  the  millivolt  drop 
oped  across  the  precision  shunts  referred  to  pre- 
ly.  For  current  measurements,  two  precision  grade 
e-zcro  (5-0-5  millivolt  full-scale  deflection)  millivolt- 
re  arc  employed.  The  ranges  of  measurement 
ible  are  as  follows: 
■I  Measurement 


Range  1 
Range  2 
Range  3 


50-0-50  MW 

25(M)-250  MW 

1.250-0-1.250  MW 


500-0-500  MVA 
2.500-0-2,500  MVA 
12.500-0-12.500  MVA 


lasurement  Range  I 

Range  2 

Range  3 

mneclion  to  the  functional  unit  shunts  is  effected 
lally  on  the  inclined  panels  of  the  control  consoles. 
n  in  Fig.  3.  By  using  two  instruments,  the  total  fault 
•.r  and  a  single  branch  fault  power  contribution  may 
>btained  simultaneously.  A  system  of  coded  inter- 
ection  plugs  used  in  conjunction  with  an  instrument 
ction  convention  enables  the  direction  of  current  flow 
network  unit  to  be  determined  readily  from  the  centre- 
instruments.  A  voltmeter  is  incorporated  for  the 
'Urement  of  supply  voltages  and  the  voltages 
loped  between  specified  nodes  in  the  interconnected 
ork.   Facilities   are   included   for   the   energising   of 


special-purpose  isolated  networks,  e.g.,  complex  networks 
requiring  reduction.  Groups  of  pre-calibrated,  fixed  infccd 
units  of  extended  range  are  included  for  use  in  studies 
which  would  otherwise  require  the  use  of  multiple 
standard  infced  units  in  parallel.  With  these  units  single 
loads  of  up  to  1,000  MW  or  fault  powers  up  to  10,000 
MVA  may  be  obtained  directly. 

Power  Supply 

The  analyser  is  suppUed  from  two  constant  potential 
metal  rectifier  units  connected  in  series  so  as  to  provide  a 
three-wire  d.c.  50-0-50  V  supply  for  the  fault  network. 
They  have  a  current  rating  at  nominal  voltage  of 
1,500  milliamperes,  the  ripple  content  of  the  output  voltage 
being  approximately  0-5%  at  a  current  of  1,000  milli- 
amperes. 

A.C.  Networlc  Analyser 

The  development  and  construction  of  the  a.c.  analyser 
followed  chronologically  on  the  commissioning  of  the  d.c. 
network  analyser,  and  several  operational  features  incor- 
porated in  the  latter  which  experience  indicated  were  of 
merit  were  included  in  its  design.  An  illustration  of  the 
analyser  is  shown  in  Fig.  1,  which  indicates  the  compact 
and  logical  layout  which  has  been  achieved.  Like  its  dx. 
counterpart  it  is  designed  for  dual  channel  operation  and 
essentially  constitutes  two  separate  network  analysers.  Its 
complement  of  functional  units  (divided  equally  between 
the  two  channels)  is  as  shown  in  Table  I.  The  design  and 
construction  of  the  main  equipment  was  preceded  by  the 
development  of  a  "pilot"  section  which  was  used  as  the 
basis  of  the  linal  design.  Much  valuable  information  was 
obtained  in  this  way  which  proved  to  be  of  considerable 
value  in  the  later  work,  even  though  the  ultimate  per- 
formance of  the  final  equipment  could  not  be  gauged  in 
all  particulars  until  its  construction  had  been  completed. 

Fig.  4  indicates  in  schematic  form  the  disposition  of 
the  equipment,  and  from  this  il  will  be  seen  that  the 
primary  source  of  supply  (1,000  c/s)  is  an  oscillator  unit. 
The  output  of  this  is  fed  into  a  phase  conversion  unit 
having  a  two-phase  output,  this  providing  the  input  signal 
for  two  power  amplifiers  whose  load  consists  wholly  of 
Magslip  resolver  stator  windings.  The  resolvers  are  used 
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Tabl«  I.  AnalyMr'unlt  facllitlM  and  rangM 


T/p«  of  Unit 

Toul 
NumMt 
Installed 

Rang* 

Increment 

G«n«rMor      

32 

Phase  Angle  0  -  3«0« 

Output  voltage    U  -  2*5    per  unit 

Output  Current    0  -  6*2S  per  unit 

/Continuously 
\      Variable 

Load  lmp«danc« 

Mt 

Real  Power                             0  -  2*09  per  unit 
Reactive  Power  (Lagging)       0  -  2*09  per  unit 
Reactive  Power  (Leaoing)       0  -  0*99  per  unit 
Autotransformer  ratio            1  :  0*8U  -  1  *2U 

0-01*  per  unit 
0*01*  per  unit 
0*01    per  unit 
0-01 

Lin*  inip«danc« 

162 

Resistance  \  Series  pndividual  calibrated  unitt 
Inducunce/           <  selected    for    given    total 

\,  value 
Capaciunce-Shunt 

— 

Aucotran«form«r 

30 

Voltage  Ratio  1  :  0*8J.  1*20 

Resistance  I  Series/ Individual  calibrated  units 

Inductance/            \^ selected  for  given  total.value . 

0*01 

Coupling  Transformer 

24 

Various  Ratios 

1  :  1(16)1  :  V3(4)l  :2(4) 

*^_Except  between  1*00  and  l-HO  per  unit  positions,    f  Leading  reactive  load  facilities  on  32  units  only. 


in  this  instance  purely  as  sources  of  continuous  phase 
shift.  The  variable  phase  voltage,  derived  from  the  rotor 
of  each  resolver,  provides  (via  a  variable  attenuator  net- 
work) the  input  for  the  respective  generator  unit  amplifiers 
—which  feed  directly  into  the  passive  complex  impedance 
networlc.  Various  ancillary  features  are  also  included  for 
maintenance,  setting  operating  levels,  etc.,  in  the  1,000  c/s 
supply  chain. 

The   base   operating   or   one   per   unit   values   of   the 
analyser  are  as  follows: 


Voltage:  25  volts 
Current:  50  miliiamperes 
Power:  1,250  mUli  VA 


Impedance:  500  ohms 
Admittance:  2  millimhos 
Frequency:  1,000  c/s 


For  convenience  the  applications  of  this  type  of  direct 
impedance  analyser  may  be  itemised  as  follows: 

(1)  Operational  studies  on  systems  under  "normal" 
conditions. 

(2)  Operational   studies  on   systems   under   specified 
fault  conditions. 

(3)  Steady-state  stability  studies. 

(4)  Synchronous  machine  transient  stability  studies  by 
the  step-by-step  method. 

(5)  Asynchronous  machine  stability  studies. 

(6)  Non-electrical  problems  which  can  be  solved  by  an 
electrical  Analogue. 
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From  Fig.  1  it  will  be  seen  that  the 
functional  units  are  located  in  an  in* 
hne  arrangement  of  racks,  together 
with  a  central  termination  and  inter- 
connection field  assembly,  the  various 
power  supplies  for  the  analyser  beuit 
located  in  two  separate  racks  shown  ii 
Fig.  6.  All  network  measurements  an 
efiected  at  one  or  both  of  the  contro 
consoles  shown.  (See  Fig.  1.)  Froa 
these  consoles  any  specified  unit  mai 
be  selected  for  measurement  by  meaa 
of  a  remote  circuit  selection  system 
In  addition  to  the  main  instrumenta 
tion  facilities  provided,  separate  phaa 
angle  measuring  equipment  is  incor 
porated  for  the  continuous  measure 
ment  of  the  circuit  power  factor. 

In  its  present  phase  of  com 
pletion,  the  analyser  has  manua 
adjustment  of  generator  unit  output  voltage  phase  am 
magnitude — ^the  question  of  the  desirability  and  meaa 
of  automatising  these  functions  being  deferred  unti 
a  later  stage.  The  complete  analyser  contains  522  valve 
and  has  a  mains  power  consumption  of  approximate!] 
9  kW.  For  environmental  reasons  it  is  located  in  an  air 
conditioned  room,  having  its  own  self-contained  air 
conditioning  plant.  The  plant  has  a  nominal  capacity  o 
4,000  cu  ft/minute  and  is  specified  to  maintain  tb< 
ambient  temperature  at  70*'F±1®F  with  a  maximun 
relative  humidity  of  60%  under  all  expected  extremes  a 
seasonal  conditions.  The  installation  incorporates  boL 
glass  wool  filters  and  electrostatic  precipitation  plant  i 
order  to  reduce  the  deposition  of  dust  in  the  equipmea 
the  latter  operating  at  a  nominal  voltage  of  12  kV  dc. 

Outline  of  Equipment  and  Performance 

The  selection  of  the  nominal  base  operating  quantitie 
was,  as  is  usual  in  such  cases,  a  considered  compromis 
between  many  conflicting  factors.  The  availability  c 
magnetic  materials,  the  design  of  amplifiers  and  instn 
mentation  equipment,  the  physical  size  of  networ 
components,  the  effects  of  stray  electromagnetic  an 
electrostatic  coupling,  etc.,  were  some  of  the  importat 
points  requiring  assessment.  It  is  sufficient  to  note  ths 
the  operating  frequency  of  1,000  c/s  was  chosen  becaus 

it  reduced  the  physical  size  of  tb 
reactive  network  components  1 
acceptable  proportions,  was  sufficient] 
low  so  as  not  to  introduce  significai 
effects  on  performance  and  accurac 
due  to  parasitic  coupling,  and  had  th 
merit  of  being  easily  verified  by  con 
paring  it  with  the  GPO  1,000  c 
standard  tone. 
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Fig,  4,    Schtmatic  functional  layout  of  ax,  network  analyser 


Generator  Units 

A  schematic  of  a  generator  unit 
shown  in  Fig.  5,  from  which  it  wi 
be  noted  that  the  main  element  is 
high-performance  feedback  amplifii 
with  which  is  associated  a  composi 
metering  system  giving  direct  indie 
tions  of  real  and  reactive  power  oii 
put  at  the  unit  terminals.  The  amp 
fier  has  both  negative  voltage  ai 
current  feedback  applied  overall,  t! 
latter  permitting  the  attainment  of 
virtual  zero  output  impedance  und 
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conditions  of  unity  power  factor  load. 
Variations  in  output  impedance  under 
aonnal  designed  loading  conditions 
are  such  that  it  traverses  the  range 
0-1.25O  mlUiohms  for  power  factors 
between  zero  lag  aod  lead.  The  total 
amount  of  feedbacic:  applied  is 
approximately  26  dB.  The  adjustment 
of  output  voltage  is  effected  by  a 
switched  attenuator  network  having 
for  its  fine  control  a  ten-turn  helical 
potentiometer.  This  attenuator  net- 
work precedes  the  main  amplifier  and 

is  energised  from  the  rotor  circuit  of  a 

Mags  lip    resolver    having    two-phase 

stator  aod  rotor  windings.  Independent 

variation  of  phase  of  output  voltage 

is  efifected  by  the  resolver  through  the 

range    0-360°,  Its  roior  is  driven  via 

a   slowr-moiioD  dial  assembly  having 

ratios    of  S0:1  and  1:1,  respectively. 

It  incorporates  a  vernier  scale,  thus 

permitting  an   angular  resolution  of 

0-1  °  to  be  obtained. 
The     main   amplifier   output   stage 

operates  in  Class  A  push-pull  and  is 

capable  of  delivering  a  total  power 

output  of  12  watts  with  a  total  harmonic  distortion  level  of 

1^^     tiiao    0-1%.    The    power    output    available    at    the 

generator  terminals  is  less  than  nominal  by  the  amount 

coQsunned  by  the  wattmeter  and  varmeler  shunt  operating 

coils, 

^he  ancillary  metering  amplifiers  comprise  two  virtually 
identical  channels,  i.e.,  for  real  and  reactive  power 
measurement,  respectively,  the  latter  differing  only  in  that 
ll  ^las  additional  phase  shifting  circuits.  Both  amplifiers 
"^^^  identical  single-ended  output  stages  (6  BW  6)  with 
overall  negative  current  feedback  applied  over  the  output 
^^^  I>«iiultima(e  stages.  As  a  consequence,  they  have  a 
relatively  high  output  impedance  (3,700  ohms).  This  high 
*h  output  impedance  minimises  the  errors  due  to 

"^^  finite  mutual  coupling  that  exists  between  the  fixed 
*■***  ziioving  systems  of  the  dynamometer  type  indicators. 

•^acilitics  are  provided  in  these  units  for  the  insertion  of 
mobile  circuit  monitoring  equipment  to  assist  in  their 
rapid  servicing.  For  analyser  studies  requiring  the 
fcpres«ntalion  of  various  forms  of  generator  internal 
P^P«^ance,  a  unit  is  used  in  conjunction  with  a  line 
™Pc«lancc  unit. 

^^*»^  Impedance  Units 

.*^ese  units  are  constructed  in  drawer  form,  each  con- 

**"ii8    three    line    impedance    units    and    mounted    on 

^^*;opic    runners.    Each    drawer    contains    six    rows    of 

jjj:  '-•is-loaded  P.F.  octal  type  valve  holders—two  rows  per 

^  ^      impedance   unit — these   being   interconnected   so   as 

[        deceive   plug- in   impedance   elements   of   three   basic 

J,  **^s,  i.e.,  series  resistance,  series  inductance  and  shunt 

Pa«::itance.  The  mode  of  interconnection  ensures  that  all 

u^.'^s  and  shunt  connections  are  formed  automatically. 

(j   '*^    this   system   a   wide   range   of   equivalent   circuits 

^^*>ag  a  correspondingly  wide  range  of  constants  can  be 

p.  ^^*»ibled    since    the    insertion    sequence    of    impedance 

5^'"*^«nts  is  entirely  flexible.  It  is  thus  possible  lo  caler  for 

ji^^^ial   cases,    e.g.,    induction    motor   equivalent    circuits, 

J.  circumstances    require.    Unit    designation    labels    for 

p     •^rting   the   constants   of   the   equivalent   circuits   are 

(..^^ided   on   the   front  panels.   Initially,  the  impedance 

■^ent  constants  were  selected  so  as  to  cover  the  com- 


monly expected  range  of  system  consUnts,  though  as 
experience  and  changing  circumstances  indicate,  new 
values  can  be  added.  The  nominal  values  of  the  impedance 
elements  contained  in  the  initial  installation  are  as  shown 
below: 

(a)  Resistance:  0-001,  0-002,  0003,  0004.  0-005,  0-006. 
0007,  0008,  0-009,  0-01,  0-02,  003,  004.  0-OS  per  unit. 

(b)  Reactance;  0001,  0002,  0003,  0-004,  0-005,  0-006, 

0007,  0008,  0009,  001,  002.  0-03,  0-04,  005,  0-06,  0-07, 

008,  009,  0-10,  020,  0-30,  0-40,  0-50,  0-60,  0-70,  0-90, 
1-00  per  unit. 


Ff;.  6.    Power  tupply  equipment  fc 
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(c)  Susccptance:  0001,  0-002,  0003,  0-004, 0-005,  0-006, 
0007,  0008,  0009,  0-01,  002,  005,  010  per  unit 
The  resistors  and  capacitors  are  of  the  wire-wound  and 
silvered-mica  types,  respectively,  having  a  nominal  toler- 
ance of  ±1%.  The  inductor  design  is  based  on  pot  core 
assembUes  using  Ferroxcube  as  core  material.  The  core 
size  employed  enables  the  range  of  inductance  values 
envisaged  to  be  adequately  covered  whilst  at  the  same 
time  permitting  an  acceptable  Q  level  to  be  maintained. 
The  specified  inductance  tolerance  in  the  working  current 
range  up  to  312-5  miUiamperes  is  ±1%  of  the  nominal 
value,  whilst  the  Q  values  range  from  15  to  35  depending 
upon  inductance  value. 

When  not  in  use  the  individual  impedance  elements  are 
stored  in  three  mobile  racks  adjacent  to  the  analyser.  One 
of  these  racks  includes  a  mobile  circuit  monitoring  equip- 
ment for  the  routine  checking  of  generator  and  power 
amplifier  unit  valve  operating  conditions. 

Load  Impedance  Units 

These  units  furnish  facilities  for  real  and  reactive  power 
representation  in  the  network,  half  the  units  (32)  catering 
for  both  lagging  and  leading  reactive  power  conditions. 
The  facilities  and  respective  ranges  covered  by  these  units 
are  given  in  Table  1.  The  actual  parallel-connected  load 
impedance  branches  are  supplied  from  the  primary  of  an 
autotransformer  which  has  a  tapping  range,  in  0-01  per 
unit  increments,  of  0*80  to  1-20  per  unit  volts  with  a 
secondary  voltage  of  1-0  per  unit.  The  voltage  across  the 
combined  load  impedance  is  monitored  by  a  suppressed 
zero  voltmeter  having  the  same  nominal  voltage  range  as 
the  primary  winding  of  the  autotransformer.  The  resistive 
branches  of  the  impedance  are  switched  ranges  of  carbon 
or  wire-wound  resistors  (depending  upon  ohmic  value) 
having  a  nominal  tolerance  of  ±1%.  The  inductive 
branches  employ  two  Ferroxcube  pot  core  assemblies 
having  multi-tapped  windings.  The  Q  value  at  any  tapping 
covers  the  range  32  to  122  depending  upon  inductance 
value.  Where  fitted,  the  capacitative  branches  comprise 
switched  banks  of  silvered-mica  capacitors,  also  of  ±1% 
tolerance. 

The  autotransformer  core  assembly  is  also  of  Ferroxcube 
— being  formed  from  eight  U-shaped  sections.  The  small 
magnetising  current  of  each  transformer  is  compensated 
by  an  individually  selected  shunt  capacitor  connected 
across  the  secondary  winding.  The  no-load  loss  at  unity 
ratio  is  approximately  1  milliwatt. 

All  indications  on  a  unit,  e.g.,  load  settings,  transformer 
ratios,  etc.,  are  by  means  of  rotating  engraved  dials 
positioned  directly  behind  apertures  in  the  front  panel. 

Autotransformer  Units 

Constructionally  these  units  are  similar  to  the  line 
impedance  units  and  utilise  the  same  principle  of 
impedance  element  insertion  for  the  representation  of 
transformer  leakage  impedance  and  no-load  admittance. 

The  transformers  are  identical  in  all  respects  with  those 
used  in  the  load  impedance  units. 

Coupling  Transformers 

These  transformers  are  provided  for  the  interconnection 
of  system  sequence  impedance  networks  in  fault  studies 
where  simultaneous  system  faults  or  other  applications 
involving  inter-circuit  mutual  magnetic  coupling  arise. 
Three  ratios  are  employed,  namely:  1:1  l:v'3  and  1:2. 

The  design  of  a  transformer  for  this  function  is  essen- 
tially a  compromise,  for  though  they  should  be  "ideal," 
i.e.,  possess  zero  losses,  have  zero  leakage  impedance  and 


no  inter-winding  or  inter-turn  capacitance,  a  practical 
design  must  clearly  fall  short  of  the  ideal.  Design  investi- 
gations resulted  in  the  selection  of  Ferroxcube  as  core 
material  and  this,  together  with  the  choice  of  a  lib^ 
nominal  rating,  has  enabled  a  satisfactory  design  to  be 
evolved,  without  having  recourse  to  the  inclusion  of  loss 
compensating  equipment 

Having  regard  to  the  general  conditions  which  obtain 
in  most  applications  of  these  transformers,  it  was  not 
considered  economically  justifiable  to  incorporate  ancillary 
loss  compensating  equipment.  The  transformers  are,  how- 
ever, compensated  for  magnetising  current  by  shunt 
capacitors.  The  windings,  which  are  of  circular  section 
enamelled  copper,  are  sectionalised  to  reduce  leakage 
reactance  to  an  acceptable  minimum. 


BIBLIOGRAPHY 

1.  W.  Casson  and  A.  W.  Hales:  ''A  Conjugate-Impedance 
Network  Analyser  Operating  at  50  c/s,"  Proc.  lEE,  VoL 
105,  Part  A,  No.  21,  June,  1958. 

2.  C.  Adamson  and  L.  Ananin:  'Impedance  Type  AC.  Network 
Analyser,"  CIGRE,  Paris,  1954,  Paper  No.  335. 

3.  "AC.   Network  Analyser,"  Electrical  Review,  30  March. 
1956. 

4.  W.  C.  Hahn  :  "Load  Studies  on  the  D.C.  Calculating  Table/"' 
July  and  August,  1931. 

5.  T.  Karlsen  and  H.  A  Wallhausen :  "A  Device  for  Sotvia^ 
Mutual  Induction  Problems  on  a  D.C.  Network  Analyscr.T' 
American  Institution  of  Electrical  Engineers  (Power  Appar- 
atus and  Systems),  October,  1959,  pp.  754-759. 

(The  next  two  articles  in  this  series  will  deal  wit^ 
instrumentation  of  the  analysers  described  and  witmm 
analysers  in  CEGB  regions  and  divisions  and  at  are^ 
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CARRIER  PROSPECTS 

FUTURE  prospects  for  the  more  and  more  corapa^ 
handling  of  messages  in  telecommunications  carh^ 
systems  were  discussed  by  the  lEE  Electronics  and  Coflc: 
munications  section  chairman,  Mr.  T.  B.  D.  Terrom- 
B.sc,  M.I.E.E.,  in  his  inaugural  address  last  week.  His  bade 
ground  was  the  international  agreement,  aimed  at  securirm, 
good  quality  speech  transmission  over  circuits  up  ^' 
2,500  km  long.  This  implies  provision  of  speech  circuit 
having  controlled  response  over  the  band  300  to  3,400  c/- 
so  that  speech  channels  of  4  kc/s  nominal  bandwidth  ca. 
be  assembled  in  blocks  of  12  in  the  frequency  range  60  ^ 
108  kc/s.  These  basic  groups  are  built  up  into  sup^ 
groups  of  60  channels,  which  are  next  assembled  ^^ 
blocks  of  300  channels  to  form  a  mastergroup,  and  theO 
900-channel  supermaster  group  covering  the  frequct* 
range  8,516  to  12,388  kc/s. 

Many  techniques  are  brought  into  play  to  secure  ^ 
compression  of  information.  Looking  to  the  future,  ^ 
Terroni  discusses  in  particular  time  sharing  rather  it 
wavelength  sharing,  with  special  attention  to  pulse  c?^ 
modulation.  The  aim  of  this  technique  is  to  send  hi-' 
speed  telegraph  pulses  to  represent  speech.  The  pulses 
obtained  by  sampling  the  speech  amplitudes  at  a  freque?^ 
equal  to  at  least  twice  the  highest  speech  frequ^^ 
to  be  transmitted,  i.e.,  8,000  c/s.  The  instantaneous  anmJ 
tudes  thus  determined  are  transmitted  in  code  as  digits 
a  binary  system.  Such  a  system  would  be  less  liable  ^ 
interference  than  with  other  methods,  and  cable  requi 
ments  are  less  stringent. 
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Reoders  X/ievus 


Corrtspondents  writing  under  pseudonyms 
are  asked  to  submit  their  names  and 
addresses  in    confidence    to    the   Editor 


Late  Deliveries 

AS  my  company  purchase  a  considerable 
quantity  of  equipment,  both  electrical  and  mechanical, 
and  experience  considerable  delays  in  construction  due  to 
delivery  promises  being  repeatedly  broken,  I  was  some- 
what amused  to  read  the  reply  by  BEAMA  to  the 
Australian  High  Commissioner's  comments  regarding  this 
very  serious  disease  which  British  industry  is  at  present 
suffering. 

My  company  could  supply  BEAMA  with  many 
examples  of  broken  delivery  promises,  but  the  following 
probably  illustrates  my  point  very  clearly. 

An  order  was  placed  with  a  very  large  concern  for 
some  starters.  The  order  was  dated  February  and  the 
delivery  promised  within  26  weeks.  Our  progressing  section 
extracted  the  following  information  during  the  year: 
April — Confirmed  delivery  end  of  July. 
May — A  letter  was  received  confirming  5  August  delivery. 
End  of  July — We  are  told  no  "accurate"  date  of  despatch 
available.  At  this  stage  this  equipment  is  urgently  required 
on  site  and  it  is  being  constantly  progressed. 

End   of   August — ^Definitely    promised    on    site    by    end 
September. 

Early  September  and  throughout  September — Confirmation 
received  end  September  delivery. 

End  of  September — ^Despatching  4  October. 
4  October — Despatching  7  October. 

7  October — Manufacturer  finds  he  is  unable  to  fit  one 
starter  above  the  other  on  the  busbar  chamber. 

Eventually  delivery  was  effected  by  special  transport  on 
1 5  October. 

As  a  patriotic  Englishman  I  view  complacency  on  the 
part  of  responsible  associations  with  great  concern,  and 
shudder  to  think  how  we  are  going  to  stand  up  to  the 
economic  breeze,  which  no  doubt  will  develop  into  a 
fairly  strong  gale,  when  the  Six  and  Seven  finally  get 
together. 

H,J.  Wilson,  M.I.MECH.E., 

Chief  Construction  Engineer, 
Monsanto  Chemicals  Lm^ 
London   S.W.r.       ' 

Jumping  for  Safety 

I  FOUND  your  recent  article  on  indus- 
trial safety  very  interesting.  H.M.  Inspectors  of  factories 
suggested  fitting  d.p.  switches  and  insulated  handles  to 
portable  apparatus,  especially  to  protect  workers  who  are 
at  some  distance  from  others.  This  is  a  step  in  the  right 
direction  but  meantime  the  danger  remains.  May  I  be 
allowed  to  place  before  you  this  small  further  contribution 
to  industrial  safety. 

While  working  alone  I  became  attached  to  live  portable 
apparatus.  Being  of  a  rather  placid  nature,  I  put  in  some 
rapid  thinking  as  my  personal  survival  became  more  and 
more  important.  At  the  moment  when  I  had  decided  that 
having  made  my  living  by  electricity,  it  was  probably  right 
and  proper  to  die  by  electricity,  I  had  an  inspiration.  My 
fingers,  of  course,  would  not  open  as  long  as  electricity 
flowed  through  hand,  body  and  feet  to  earth.  Through  feet 
to  earth?  At  this  point  I  had  found  my  answer.  My  feet 
were  not  paralysed,  all  I  had  to  do  was  to  leap  in  the  air, 
stopping  the  current  to  earth,  and  so  be  able  to  open  my 
hand.  The  answer  is  so  simple  that  I  almost  cringe  as  I 
write  it  down  as  I  have  spent  a  lifetime  in  the  electrical 


industry.  I  have  noticed  that  most  people  who  receive  an 
electrical  shock  under  similar  circumstances  fall  to  the 
ground  during  the  fight  to  free  themselves.  It  is  of  first 
importance  in  public  safety  that  emj^oyees  when  in  danger 
must  stay  upright  and  so  be  ready  to  be  *'One  jump  ahead 
of  danger." 

At  all  factories  and  even  homes  a  campaign  should  be 
run  by  poster  and  slogan  (as  above)  to  drive  this  simple 
means  of  escape  home. 

C.  McAllister, 

Glasgow. 

Charges  for  Commercial  Supplies 

IN  the  Editorial  in  your  issue  of  20 
October,  1960,  you  refer  to  the  fact  that:  "In  the  case 
of  South  Wales,  the  commercial  revenue  per  unit  was 
actually  less  in  1959-60  than  in  1951-52."  While  this  state- 
ment is  true,  the  inference  which  you  draw  is  rather  mis- 
leading. To  put  the  matter  in  proper  perspective  it  is 
necessary  to  consider  what  happened  in  the  intervening 
years. 
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Average  revenue  per  unit  sold  for  Soutli   Wales  £B  and  all  areas 

The  accompanying  diagram  shows  the  average  revenue 
per  unit  sold  for  commercial  purposes  during  each  of  the 
years  1951-52  to  1959-60,  inclusive,  for  the  South  Wales 
EB,  and  also  for  all  area  boards  combined,  and  it  will 
be  observed  that  during  the  past  four  years  of  the  period 
under  review  the  curve  for  South  Wales  follows  very 
closely  the  shape  of  the  curve  for  all  area  boards. 

The  Board's  first  standard  charges  for  commercial 
supplies  came  into  operation  on  1  April,  1952,  and  the 
average  price  of  l-903d  during  the  year  1951-52  was  that 
yielded  in  the  last  year  during  which  the  94  separate 
commercial  tariffs  of  the  vested  undertakings  were  in 
operation. 
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During  the  three  years  following  the  introduction  of 
standard  tariffs,  there  was  a  substantial  increase  in  the 
average  annual  consumption  of  commercial  consumers. 
The  reduction  in  the  average  revenue  per  unit  sold  for 
commercial  purposes  during  those  years  was  undoubtedly 
the  result  of  the  considerable  increase  in  the  proportion 
of  units  sold  at  the  final  or  follow-on  rate. 

Although  during  the  next  three  or  four  years  the  pro- 
portion of  follow-on  units  continued  to  increase  (but  at 
a  lower  rate)  the  effect  of  this  was  more  than  offset  by 
tariff  increases  and  by  increases  in  the  cost  of  fuel  via 
the  fuel  adjustment  clause  of  the  commercial  m.d.  tariff, 
with  the  result  that  the  average  price  per  unit  increased. 

During  the  two  years  1958-59  and  1959-60  there  was 
no  significant  change  in  the  cost  of  fuel  in  South  Wales, 
nor  was  there  any  other  disturbing  influence,  with  the 
result  that  there  was  very  little  variation  in  the  average 
revenue  per  unit  sold  during  these  two  years.  The  slight 
fall  in  1959-60  can  be  ascribed  to  the  fact  that  the  propor- 
tion of  units  sold  at  the  follow-on  rate  during  the  year 
rose  appreciably. 

As  you  are  no  doubt  aware,  in  order  to  cover  increased 
costs  the  South  Wales  EB  published  new  tariffs  which 
became  effective  on  1  October,  1960,  and  the  changes  in 


the  commercial  tariffs  are  such  as  will  yield  an 
priate  contribution  towards  the  Board*s  increased  ei 
In  conclusion,  I  cannot  accept  the  implication 
last  sentence  of  your  article  that  the  average  revei 
unit  of  commercial  supplies  should  necessarily  mo 
by  year  uniformly  with  that  of  other  classes  of  con 
A  great  deal  depends  on  the  load  factor  and  th 
coincidence  factor  in  the  respective  classes.  Nor  i 
any  reason  why  the  average  price  per  unit  of  a  ] 
lar  class  should  not  move  in  a  downward  di 
Provided  the  final  unit  price  in  the  tariff  adequately 
the  cost  of  the  incremental  consumption  which  it  i 
a  progressive  reduction  in  average  revenue  per  ui 
indicates  that  the  tariff  is  promotionally  sound. 

A.  /.  Dalian,  a.m.i.e.e., 
Chief  Commercial  Engineer, 
South  Wales  Electricity  Board,  Car 

Meteor  did  not  wish  to  imply,  as  Mr  Dalton  sugge 
^'average  revenue  per  unit  of  commercial  supplies 
move  .  .  .  uniformly  with  that  of  other  classes.**  The 
used  was  "little  justification  for  this  falling  behind  < 
on  commercial  units.*'  This  was  intended  to  suggest  tfa 
factors  as  those  mentioned  by  Mr  Dalton  were  not  si 
to  account  for  the  smaller  rise  in  revenue  per  i 
commercial  supplies. — Ed. 


SPEED  IN  NUCLEAR  SAFTEY 


ONE  of  the  problems  of  the  nuclear  energy  industry 
is  to  check  whether  equipment  or  people  have  been 
irradiated  above  a  given  level.  A  "sequential**  test  proce- 
dure is  often  used,  in  which  the  time  for  which  the  test 
is  applied  is  not  fixed,  but  depends  on  the  results  obtained. 
This  is  appropriate  since  the  generation  of  charged  par- 
ticles due  to  radioactivity  is  a  random  process,  and  the 
necessary  size  of  sample  for  a  given  accuracy  cannot 
uniquely  be  stated  in  terms  of  time. 

One  aspect  of  such  measurements  is  discussed  in  a 
paper*  read  before  the  lEE  Measurement  and  Control 
Section  last  week.  The  particular  application  involved  is 
monitoring  radioactivity  on  the  hands  of  nuclear  workers. 
Many  pairs  of  bands  have  to  be  tested  in  a  short  time  at 
the  end  of  a  working  shift  Most  are  expected  to  be  un- 
contaminated  or  only  very  lightly  contaminated.  An 
efficient  test  procedure  should  allow  hands  with  little 
radioactivity  to  be  tested  rapidly,  and  the  same  applies  to 

*  Paper  No.  3258  "Rapid  Methods  for  Ascertaining  Whether 
the  Activity  of  a  Weak  Radioactive  Sample  Exceeds  a  Pre- 
determined Level'*  by  E.  H.  Cooke- Yarboro ugh,  m.a.,  m.i.e.e., 
and  R.  C.  M.  Barnes,  b.sc.(eng.).,  a.m.i.e.e.,  (UKAEA). 
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Fig.  2  .  ^ 
Principle  of  ~ 
difference  inte  - 
grator  type  of 
hand  monitor  cir- 
cuit discussed  in 
article 
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any  heavily  contaminated  hands.  Only  hands  whose 
activity  seems  to  lie  close  to  the  tolerance  level  nc 
be  tested  in  a  period  long  enough  to  give  high  de{ 
statistical  accuracy. 

Old  Design 

Most  existing  monitors  have  used  the  type  of 
shown  in  Fig.  1.  Counting  is  effected  by  accumulat 
capacitor  Ci  of  charges  Q  produced  by  each  r 
event,  (e.g.,  emission  of  an  electrically  charged  pa 
This  causes  the  voltage  on  the  capacitor  to  increase, 
same  time  the  current  is  fed  at  a  steady  rate  into  a 
capacitor  C2.  Both  capacitors  start  to  charge  when 
S  is  open,  and  the  test  is  terminated  when  eitb 
acquired  a  pre-set  charge.  Thus  all  tests  producing  * 
tolerance'*  decision  require  the  maximum  time  a 
by  the  time  limit  of  the  C2  setting. 

New  Method 

The  faster  method  discussed  in  the  paper  (Fig.  2] 
steady  current  I  flowing  out  of  the  counting  capac 
the  same  time  as  the  charges  Q  flow  in.  The  current 
value  which  would  just  balance  the  charge  enteri 
capacitor  if  the  pulse  rate  were  exactly  at  the  tol 
level.  Thus  the  capacitor  integrates  the  difference  b 
actual  pulse  rate  and  tolerance  pulse  rate.  When  th 
age  across  the  capacitor  rises  to  a  pre-set  va 
dangerous  situation  is  indicated;  when  it  falls  be 
given  value  a  satisfactory  condition  is  expected. 

The  paper  is  concerned  with  discussing  the  sta 
theory    behind    the   two    techniques    and   quotes 
showing  substantial  time  savings  by  the  second  n: 
especially  when  most  tests  give  a  "satisfactory"  res 

One  disadvantage  of  the  technique  represented  by 
is  that  it  may  require  an  excessively-long  test  be 
decision  is  reached  with  radioactivity  close  to  the  tol 
level.  This  defect  can  be  overcome  by  applying  i 
limit  to  the  duration  of  the  test,  and  relatively 
techniques  are  available  for  doing  this. 


Electrical  Times,  3  November,  1960 


675 


••••• 

#••♦• 
••••• 
••••• 
••••• 

:•••• 
•••• 

••••• 
#•«•♦ 
••••• 
••••• 
••••• 

:•••• 
■••« 
••• 


WIRING 


::::: 

9  —  9 
••••• 
•  ««•• 

••••t 


••••t 

•••M 
•  ■••• 


B    Y 


MEGOHM 


I  READ  the  other  evening  about  a  proposed  drive  by 
manufacturers  to  cut  out  the  "drudgery"  in  the  home. 
This,  according  to  my  paper,  is  being  tackled  now  at 
the  drawing  board  stage,  and  by  early  next  year  the  fight 
will  be  in  full  swing.  All  the  giants  in  the  Held  of  manu- 
facture are  apparently  lining  up  to  invade  the  homes  of 
Britain  and  install  washing  machines,  spin  dryers,  garbage 
destructors,  etc.  etc.  We  are  told  that  only  44%  of  our 
homes  have  washing  machines,  less  than  31%  have 
refrigerators  and  a  tiny  8%  have  spin  dryers.  If  the  prices 
of  these  goods  are  attractive  enough,  then  the  scope  looks 
really  good. 

Nobody,  least  of  all  myself,  will  be  against  this  drive 
to  make  life  easier.  The  only  thing  which  worries  me  is 
whether  the  houses  of  Britain  are  adequately  wired  to 
receive  these  machines,  which  all  require  a  point  to 
operate  them  from  and  the  correct  voltage  to  make  them 
run  efficiently.  Yes,  it  is  an  old  subject,  I  know,  but  still 
a  very  serious  problem  to  many  of  us.  In  many  homes 
even  now  the  purchase  of  a  washing  machine  means  some 
sort  of  bodged-up  electrical  outlet  to  serve  it.  Many  new 
houses  now  being  built  will  not  help  the  situation,  for 
these,  in  the  main,  are  inadequately  wired.  It  should  be 
noted  that  this  drive  is  wholly  concentrated  on  the 
electrical  industry,  and  if  it  succeeds  then  I  can  see  the 
suDoly  side  of  the  industry  meeting  problems  as  well. 

The  drive  is  also  going  to  concentrate  on  the  lady  of 
the  house;  if  it  impresses  and  convinces  her  then  it  no 
doubt  will  succeed.  We  engineers  should  make  a  sustained 
effort  to  convince  the  ladies  that  something  should  be  done 
about  providing  an  adequate  number  of  sockets  in  the 
home.  I  hate  to  say  it,  but  they  seem  to  be  "in  charge !" 

Fuses 

My  remarks  concerning  attempts  to  purchase  a  30  A 
cartridge  fuse  prompted  another  question  from   a  col- 
league. I  was  asked  how  many  1 3  ,A  pluj^s  in  the  country 
^crc  correctly  fused  for  the  apparatus  they  were  serving. 
^  ^ood  question,  don't  you  think?  And  a  very  difficult 
^9tter  to  check  and  rectify,  if  that  becomes  necessary. 
/^^^   the  problem  in  mind  I  asked  two  neighbours  if  they 
?^^^'<3    al'ow  me  to  check   their  plugs  as  a  matter  of 
«e^-^s^   Both  agreed,  and  the  results  were  as  I  expected. 
^y^^^T  had  any  real  electrical  knowledge  and,  therefore, 
'^^     on  advice  from  the  peoole  thev  bought  electrical 


from  or  their  local  electricity  showrooms.  One  of 
^       ^^^onle  concerned   worked   in   London   and   had   on 


ons  bought  plugs  in  shops  near  his  place  of  business 

ese  plugs  had  13  A  fuses  in  them  although  their 

^-^     —^6  use  had  been  explained   to  the  supplier.  One 

j::ilug  served  a  wrou«ht-iron  table  lamp  bv  means  of 

^Ti^ore   flexible  lead.   To   add   to   the   danger,   the 

•1^  was  knotted  around  one  leg  of  the  lamp  so  that 

^^xible  hung  "out  of  the  way."  Another  plug,  pur- 

ci  for  use  on  a  kettle,  had  been  supplied  with  a  2  A 

^nd  the  correct  fuse  had  been  inserted  only  after 

Bttle  had  been  taken  in  for  repair  because  it  blew 

similar-sized  fuses. 


1S4 

tie 
hr 


.     T^V  other  friend  was  not  quite  so  badly  off,  because  he 
^  cutting  from  a  monthly  magazine  which  showed  a 


fair  guide  to  the  size  of  fuses  which  should  be  used  on 
various  pieces  of  electrical  apparatus.  Only  one  fuse  was 
incorrect  and  that  was  in  a  spur-box  serving  a  500  W 
fixed  heater  in  the  bathroom.  The  fuse  in  the  spur-box 
was  of  13  A  size. 

Such  problems  are  not  easily  solved,  and  even  the 
attempts  by  apparatus  manufacturers  who  state  which 
size  of  fuse  should  be  used  with  their  goods  very  often 
fall  on  stony  ground.  Incorrect  fusing  can  be  a  real  source 
of  danger  and  not  easily  detected  until  the  damage  is  done. 

Third  Pin  or  Not? 

A  business  friend  of  mine  who  knows  little  or  nothing 
of  electrical  matters  mentioned  to  me  that  the  area  in 
which  he  lives  has  just  been  declared  a  "smokeless  zone** 
and  that  he  had  gone  completely  electrical  for  heating. 
In  view  of  this,  he  had  had  "these  13  A  things"  installed 
and  then  proceeded  to  ask  me  the  reason  for  the  third 
pin  on  the  plug.  I  carefully  explained  the  reason  for 
the  third  pin  and  how  it  was  a  safeguard  for  him  when 
he  used  apparatus  constructed  of  metal.  He  seemed  satis- 
fled,  but  then  he  turned  to  me  and  asked  why  the 
person  who  had  been  responsible  for  the  connecting  up 
at  the  meter  position  had  suggested  that  a  "two-wire 
system"  would  have  been  just  as  good. 

As  in  so  many  instances  of  this  nature,  the  exact 
identity  of  the  person  who  made  the  remark  was  far 
from  clear,  and  his  reasons  for  the  preference  of  two- 
pin  sockets  and  plujjs  even  less  c^ear.  Obviously,  he 
expected  his  statement  to  be  taken  without  argument. 

I  suppose  there  are  a  number  of  electrical  engineers 
who  conMder  a  non-earthed  svstem  safer  than  one  which 
e?irths  all  exposed  metal,  but  T  don*t  acree  with  them. 
There  has  been  too  much  trouble  with  shocks  when  eouip- 
ment  sunnlied  from  sockets  in  ••earth-free**  positions  has 
been  used  in  "earth-fraucht"  areas. 

Statements  like  those  T  ouote  leave  doubts  fn  the  minds 
of  such  people  as  mv  friend  for,  as  T  see  it.  he  consulted 
a  contractor  who  advised  a  ring  circuit,  and  when  some 
alteration  to  the  snnn'v  arrangement  was  necessarv  some- 
one el«e  contradicted  the  advice  of  the  contractor.  A 
sad  mix-uo  indeed,  and  one  which  coii'd  be  caused  bv 
one  of  manv  rp«»«ons,  inchidfn*?  nrenjdice,  lack  of  real 
knowledge  and  fal^e  sence  of  authoritv. 

I  use  the  last  d<*«rrintion  h«vine  in  mine!  the  meter- 
reader  who  once  cal'ed  (when  T  was  out.  needless  to  sav  !) 
pnH  proceeded  to  look  at  all  the  switches,  etc..  and 
oflFered  suo<>estions  about  a  better  tvne  to  have  in^t^ifed. 
I  siinnose  he  wa*^  s'»ohtlv  misled  bv  t>»e  varietv  of  different 
makes  of  switches  fitted  to  mv  in<5taMation  ?  But  how  else 
c«»n  one  reallv  comment  on  sample  switches  than  to  fit 
them  and  use  them? 

I  know  that  manv  arauments  and  discussions  could  be 
based  on  the  pros  and  cons  of  the  earthed  and  non-earthed 
svstem.  No  doubt  I  shall  hear  some  of  them,  and  be 
involved  in  them,  but  I  still  think  that  the  former  is  the 
safest.  However,  as  in  the  case  of  the  fuses,  the  ordinarv 
person  mu<it  be  educated  in  the  m<»ttcr  and  this  immedi- 
atelv  raises  the  question  of  just  how  much  should  he, 
or  she,  be  told. 
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A.C.  systents  for  road  vehicles 

FIRST  ALTERNATOR/RECTIFIER  SETS  FOR  CARS 


ONE  of  the  features  at  the  Motor 
Show,  reported  last  week,  was  the 
first  altemator/rtctifier  equipment  for 
road  vehicles.  Al  the  Commercial  Motor 
Show,  held  a  few  weeks  earlier,  comple- 
mentary equipment  for  the  heavier 
vehicles,  using  24  V  systems,  was  exhi- 
bited by  CAV  Ltd.  Both  companies  have 
adopted  wound  rotor  fields  with  three- 
phase  stator  windings  in  their  designs 
but  CAV  have  also  tried  out  pennanent 
magnet  rotors  in  similar  equipment  for 
railway  use.  The  Lucas  alternator  in- 
corporates an  eight-pole  two-piece  rotor; 
the  CAV  rotor  is  12-pole  formed  by  two 
interleaved  cup-shaped  sin-fingered  com- 
ponents. 

The  Lucaf  System 

Taking,  first,  the  Lucas  Model  2AC, 
this  is  a  compact  air-cooled  unit  with 
inbuilt  silicon  diode  rectifiers  only  61  in. 


in  diameter  and  7}  in.  in  length,  including 
^aft,  and  weighs  17}  lb  without  the 
pulley.  The  nominal  d.c.  output  is  45  A 
at  12  V,  this  figure  being  attained  at 
an  alternator  shaft  speed  of  2,000  r.p.m. 
At  1.000  r.p.m.  the  output  is  10  A  and 
at  5,000  it  is  55  A  hot,  60  A  cold. 

The  stator  comprises  a  36-slot,  three- 
phase,  delta-connected  winding  on  a 
laminated,  ring-shaped  pack  held  be- 
tween two  cast  aluminium  end  brackets. 
The  six  silicon  diodes  are  enclosed  in 
the  bracket  farther  from  the  fan  and  are 
air  cooled,  supplemented  by  the  heat 
sink  effect  of  the  bracket  and  cooling 
copper  strips  fitted  between  and  beneath 
the  diodes.  Supply  to  the  field  is  through 
two  cupro-nickel  slip -rings  and,  of 
course,  the  direction  of  rotation  is 
immaterial.  The  maximum  speed  of 
rotation,  set  by  the  bunting  effects  on 
the  rotor  winding,  is  11,000  r.p.m. 

Voltage  regulation  in  the  Model  2TR 
control  box  is  by  a  vibrating  contact- 
type  regulator  shunted  by-  a  transistor 
which  serves  the  dual  purpose  of  reduc- 
ing the  current  broken  by  the  contacts 
and  as  a  current  amplifier  enabling  higher 
values  of  field  current  to  be  employed. 
A  field  discharge  diode  protects  the  tran- 
sistor from  the  inductive  voltage  surges 
inherent  in  the  field  system.  No  cut- 
out is  required  since  the  rectifiers  them- 
selves prevent  reverse  flow,  but  a 
separate  relay,  Model  6RA,  is  required 
'  to  isolate  the  ahemator  field  and  regu- 
lator   windings    when    the    ignition    is 

Lift,  Lucas  Model  2AC  alternator  wilJx  end 
view,  shm/ing  the  tltlcon  diodtt  in  positron. 
ond  ttie  2rR  conCrof  box.  Below  is  the  circuit 
dfogrom  for  a  poiitivt-torth  vthicle  iyst«m 


switched    off.    Alternatively,    a   ganged 
double-pole  ignition  switch  may  be  mcd. 

The  Circuit 

On  switching  on  the  ignition  circuit. 
the  relay  or  second  pair  of  conlacti 
applies  positive  flow  from  the  battery  to 
the  emitter,  E,  of  the  transistor  aniJ 
through  the  base  resistor,  contaeH  anil 
frame  to  the  negative  battery  termiiul. 
Transistor  action  then  permits  the  flo» 
of  current  through  collector.  C,  snd  the 
frequency  coil  to  the  rotor  sKp-rinp. 
With  the  motor  running  and  the  altn- 
nator  output  rising,  the  pull  ot  tlie 
regulator  winding  increases  until  (he  con- 
tacts are  separated,  interrupting  the  base 
circuit  current  and,  consequently,  tbc 
field  current  as  well.  The  fall  in  alltf- 
nator  voltage  recloses  the  contacts  ud 
the  cycle  is  repeated  many  limes/sec  ilit 
ratio  between  open  and  close  inlemh 
regulating  the  output  voltage  to  liw 
limits.  The  circuit  is  shown  for  present- 
day  positive  earth  systems  and  a  modili- 
cation  is  necessary  for  negative  earth- 

The  CAV  System 

In  the  CAV  system,  the  alternator  aid 
rectifier  are  separate  units.  The  reclifin, 
Type  RUS-6.  is  a  dry-plate  stlepium 
type  with  natural  cooling  for  ambienti 
up  to  35'C.  Above  this,  forced  cooling 
is  recommended. 

At  the  moment,  alternative  typK  of 
control  board'are  available.  Type  18»-5' 
is  a  conventional  vibratory  contact  reg^' 
lator;  Type  367-2  employs  transistor 
An  isolating  relay  is  also  enclosed  wittsi" 
thp  control  unit  which  serves  lo  disc^•:*" 
necl  the  alternator  field  from  the  bil««" 
when  at  rest. 


ALTERNATOR 
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'odnyeli  prepares 
r  nuclear  fuei 

RGING  MACHINE  COMPLETE 


LST  of  Ihe  two  massive  400-toQ  machines  which 
rill  charge  and  discharge  nuclear  fuel  in  the  first 
cacior  at  Bradwell  300  MW  station  is  now  ready 
and  we  were  recently  able  to  see  it  in  action.  The 
le  operates  in  the  70  ft  high  charging  room  above 
ctoT  pile  cap.  When  handling  nuclear  fuel  elements, 
operations  will  be  controlled  remotely  from  an 
It  radiation -screened  control  room, 
mally,  the  station  has  assumed  a  more  finirfied 
ance  with  a  cladding  of  aluminium  and  glass  con- 
most  of  the  reactor  shields,  heat  exchangers  and 
-y  equipment.  Laying  of  number  one  reactor  core 
e  is  complete  and  the  principal  remaining  work 
the  reactor  vessel  is  in  connection  with  burst-slug 
3n  equipment.  Core  laying  in  the  second  reactor 
on  begin.  All  six  gas  circulators  for  the  first  reactor 
leir  associated  variable  speeds  turbo  -  alternators 
give  gas  flow  control,  are  virtually  complete  and 
ndergone  preliminary  tests.  The  three  52  MW  turbo- 
tors  for  number  one  reactor  are  also  nearing  com- 
,  while  work  on  the  remaining  three  sets  for  the 
reactor  is  well  advanced. 

main  control  room  where  electrical,  boiler  and 
controls  are  centralised,  is  in  use  for  regulating 
ng  supplies  from  the  grid  for  works  auxiliaries. 
1  panels  for  the  station  auxiliaries  are  in  use  and 
)f  the  reactor  and  electrical  instrumentation  is  in 
a  and  awaiting  tests. 

first  consignments  of  fuel  are  now  arriving  by  road, 
ading  of  the  reactor  is  scheduled  to  begin  in  mid- 
,  1961.  During  the  three  or  four  months  that  the 
will  take  to  work  up  from  criticality  to  full  load. 
{  will  begin  in  the  second  reactor. 


Handling  Machine 

fuel  and  control  rod  changes  in  the  reactor  will  be 
Tied  by  a  single  machine,  with  a  second  machine 
:d  for  stand-by  use.  Each  machine  is  52  ft  high  and 
es  a  gantry  approximately  100  ft  wide.  The  machines 
ssigned  and  built  by  Strachan  and  Henshaw,  who  are 
uilding  similar  machines  for  Dungeness  and   the 

station  at  Latina. 

1  the  traverse  movement  of  the  machine  and  longi- 
I  movement  of  the  ganlry  have  a  fast  travel  of  20 
,  while  final  positioning  over  a  particular  standpipe 
ft/min  with  precision  assured  by  optical  devices, 
uel  channel  in  the  reactor  core  houses  eight  elements 
cess  to  a  group  of  34  channels  is  obtained  from  a 
standpipe  by  a  charging  chute  lowered  from  the 
le.  Before  the  charging  chute  is  positioned,  the 
le  must'raise  and  store  the  standpipe  radiation  plu|^ 

gas  seal  must  be  established.  After  the  charging 
s  lowered  into  the  reactor  vessel,  irradiated  fuel  may 
wn  up  element-by-clement  until  a  maximum  of  three 


channels  have  been  emptied.  These  elements  are  stored  in 
the  machine,  which  also  has  capacity  for  the  equivalent 
number  of  unused  fuel  elements.  The  machine  also  houses 
two  grabs  driven  by  variable  speed  motors  for  fuel  and 
control  rod  handling. 

The  electrical  drives  for  the  machine  have  been  kept 
as  simple  as  possible.  High-speed  traverse  of  the  machine 
on  the  gantry  is  by  a  single  10  h.p.  induction  motor,  while 
a  1  h.p.  induction  motor  provides  the  creep  speed.  The 
gantry  is  driven  by  one  10  h.p.  and  one  1  h.p.  induction 
motor  al  each  end  for  the  high  speed  and  creep, 
respectively,  and  the  motors  are  United  by  a  fly  shaft.  The 
drive  pulls  the  gantry  along  chains  laid  in  the  pile  cap 
floor  adjacent  to  the  running  rails.  Hie  two  hoists  are 
powered  by  a.c.  variable-speed  4/1  h.p.  motors. 

The  combination  of  machine  and  gantry  drives  enables 
an  operator  on  a  platform  al  the  base  of  the  machine  to 
position  it  over  a  particular  standpipe,  or  above  fuel 
storage,  maintenance  and  loading  or  unloading  holes.  Once 
the  machine  is  positioned,  all  further  operations  are  con- 
trolled remotely.  All  motions  of  the  machine  are  displayed 
on  panels  in  the  control  room,  which  also  includes  tele- 
vision equipment  to  enable  parts  in  transfer  between  the 
machine  and  reactor  to  be  viewed  without  hazard. 

The  machine  is  designed  to  change  the  fuel  in  three 
channels  in  24  hours.  The  core  contains  2,575  channels, 
and  to  achieve  the  continuous  loading  programme  for 
which  the  station  was  designed,  fuel  changing  will  com- 
mence soon  after  the  reactor  comes  into  service. 

Nuclear  fuel  arrives  al  Bradwell  by  road.  Each  reactor 
has  a  room  where  it  is  stored  in  boxes  until  required. 
Elements  taken  from  the  store  are  first  inspected  and  then 
loaded  into  a  magazine.  This  magazine  has  a  rotating 
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turret  with  capacity  for  Ihree  fuel  channels.  A  loading 
tube  connects  the  magazine  with  the  pile  cap  level  where 
the  charging  machine  operates. 

When  the  machine  has  changed  the  elements  in  a 
group  of  channels,  it  moves  to  the  unloading  hole.  Here 
the  irradiated  elements  are  lowered  on  to  a  skip  which 
runs  on  an  underwater  carriage.  When  all  the  elements 
have  been  unloaded  the  skip  is  drawn  along  an  underwater 
duct  into  the  decay  pond. 


The  irradiated  fuel  elements  remain  in  the  decar  pood 
for  a  period  before  they  are  taken  by  a  crane  lo  Ihe 
coffin  bay.  The  elements  are  loaded  into  empty  coffins 
under  water  and  a  transporter  lakes  them  to  the  separa- 
tion plant. 

Bradwell  nuclear  station  is  being  constructed  by  llii 
Nuclear  Power  Group — a  partnership  of  the  AEI-IoIid 
Thompson  Nuclear  Energy  Co.  and  the  Nuclear  Powr 
Plant  Co. 


European  Equipment  Approval 


ADOPTION  of  green/yellow  for  earth  cores  of 
portable  appliances  was  the  outstanding  decision  of 
CEE*  at  its  autumn  meeting  in  London  recently. 
Although  this  captured  popular  headlines,  there  were  many 
other  decisions  taken  of  importance  to  the  free  flow  of 
trade  in  electrical  equipment.  For  example,  a  proposal 
was  made  that  a  colour  code  be  introduced  for  identifica- 
tion of  conductors  in  fitted  wiring  as  distinct  from  flexibles. 
The  UK  delegation  opposed  this,  as  did  representatives 
of  some  other  countries,  on  the  grounds  that  it  was  better 
to  leave  such  matters  to  those  responsible  for  wiring 
regulations  in  individual  countries.  However,  the  counter- 
arfniment  was  advanced  that  such  a  code  could  be 
apolicable  to  eauioment  such  as  machine  tools,  in  which 
there  was  international  trade.  The  matter  was  remitted 
to  »  tirchnical  committee  dealing  with  cables. 

CEE  is.  of  course,  onlv  one  of  the  international  bodies 
oneratine  in  the  electrical  standardisation  field,  and  some 
of  the  time  at  the  meetine  was  riven  to  discussion  on 
lEC  standards.  One  of  tho^  affected  was  that  dealing 
with  mtin^-o"T^ted  radioi.  TEC  are  to  be  asked  to  include 
a  standard  CEE  chssification  for  protection  aeainst  electric 
shock.  Tn  this.  Class  1  recresents  eauipment  protected  by 
earthme;  Class  2  that  protected  by  suitable  insulation: 
and  Chss  3.  eouioment  ooeralPd  at  extra-low  voltage. 

Rules  of  orocedure  for  CEE  were  discussed  at  the 
London  meeting  and  an  important  British  proposal  was 
accented.  This  provides  for  incorporation  of  provisions 
that  if  anv  member  body  of  CEE  finds  it  is  unable  to 

*  CEE  is  the  Inlernaiionai  Commission  on  Rules  for  Ihe 
A"nroval  of  Flcc'Hcal  Foiiinment.  Tl  endenyonr?  to  brifiE  into 
line  safeiv  reeulaiions  of  individual  countries  for  a  wide  range 
of  electrical  equipment. 


accept  a  CEE  specification  as  a  national  standard,  becais^ 
of  difliculties  about  dimensions,  a  note  to  this  effect  sb^ 
be  included  in  the  relevant  CEE  publication. 

Technical  Committees 

Besides  plenary  meetings,  opportunity  was  taken  of  iJ* 
London  ga^ering  for  meetings  of  a  number  of  technics*; 
committees.    Socket-outlets    received    consideration.      ___ 
there  was  provisional  agreement  on  a  number  of  deta$^ 


h,it> 


of  types  and  tests.  There  was  agreement  that  a  new  drs-' 
for  switches  for  appliances  should  he  circulated  for  co*'' 
sideration  at  another  meeting  lo  be  held  nciil  spring. 

Draft  recommendations  for  creep  distances  and  cle»  *' 
ances  came  under  consideration,  with  the  rejection  of  ^ 
secretariat  prooosal  that  test  volla{te  should  be  used  as  * 
basis  for  classification.  It  was  decided  that  there  shou^ 
be  three  classes  for  creep  distance  and  clearance  accordir"^  ' 
to  whether  pollution  was  neglisibte.  normal  or  hear"^' 
A  tab'e  of  provisional  values  within  these  classificatiot^^ 
and  for  various  voltage  ranges  was  agreed. 

Lighting  fittings  have  been  under  consideration  by  CE^  -^ 
for  some  while,  and  further  proeress  towards  agreeme^^ 
was  made  in  consideration  of  a  fifth  draft  of  a  standar^^ 
Detailed  British  proposals  for  a  test  method  for  hcatir""* 
were  agreed,  as  were  the  general  lines  of  a  test  for  du^*" 
tight  enclosures  on  the  lines  of  an  existing  German  test. 

A  meeting  of  the  cable  committee  considered  proposa^^" 
of  a  working  party  on  standardisation  of  conductors  ^^ 
non-flexible  cables.  Although  these  were  agreed  on  t^^ 
whole.  Britain,  unlike  other  countries,  said  the  changr^ 
involved  were  so  great  that  it  was  not  possible  to  i^^ 
whether  or  when  the  proposed  CEE  standard  could  ^t" 
incorporated  in  British  standards  for  cables. 
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D.C.  for  industry 
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:::!;:  e.d.a.  industrial  development  conference 


HE  principal  subject  for  discussion  during  the 
Fourth  Industrial  Development  Conference,  organised 
by  the  Electrical  Development  Association  at  Leam- 
n  Spa  last  week,  was  the  provision  of  industry's  d.c. 
rements  from  an  a.c.  generation  and  distribution 
ti.  Mr  A.  N.  Irens.  M.sc.{ENa.),  M.i.E^.,  Chaiiman 
.e  South  Western  Electricity  Board  and  also  of  the 
Industrial  Development  Committee,  presided. 

'.  to  A.C.  Conversion 

the  openrng  paper.  Mr  J.  E.  Boul,  a.cg.i.,  m.I£.e„  of 
English  Electric  Co.,  made  the  point  that  there  are 
I  cases  where  d.c.  supplies  were  essential  to  industrial 
sses.  In  other  spheres  the  use  of  d.c.  holds  attractions 
ay  of  providing  an  operating  convenience  which  can- 
«  equalled  by  a.c,  though  there  are  categories  in  which 
ival  merits  of  a.c.  and  d.c.  are  subject  to  debate,  per- 
preference  and  even,  on  occasions,  to  prejudice, 
king,  first,  the  electric  motor.  The  outstanding  charac- 
ic  of  the  d.c.  motor  is  its  high  starling  torque  coupled 
ease  of  speed  regulation.  The  speed  range  of  2  or  3 
is  readily  obtainable  by  field  control  and,  by  varying 
pplied  voltage,  maximum  torque  can  be  maintained 
the  whole  range.  Moreover,  the  regulation  is  smooth 
since  small  control  currents  in  field  systems  are  con- 

d,  the  design  of  the  system  is  simple  and  reliable, 
ng  by  regeneration  and  reversing  can  also  be  effected 
igulalion  of  the  small  field  currents  and  the  control 
iment  is  silent  in  operation. 

contrast,  a.c.  motor  control  gear,  inserted  in  the 
current  conductors,  is  heavier  in  construction,  inclined 

noisy  and  may  be  subject  to  pivot  and  bearing  wear 
^  vibration.  For  the  single  speed  drive  and  where 
]g  torques  are  not  greater  than  2  to  3  times  full  load 

e,  the  a.c.  motor  is,  of  course,  unrivalled. 

tro-cbemical  Processes 

ctro-chemical  processes  almost  invariably  need  d.c. 
;h  currents  and  demands.  The  products  range  from 
s  and  chemical  compounds  to  gases. 
Ihe  production  of  aluminium  from  alumina  dissolved 
olite  at  temperatures  above  the  melting  point  of  the 
,  the  process  takes  place  in  electrolytic  baths  in  which 
irrent  flowing  ranges  from  40,000  to  100,000  amps  or 
at  5  V ;  it  is  usual  to  connect  a  number  of  such  cells 
ies  so  as  to  utilise  a  higher  overall  voltage  of  any- 
from  500  to  1,000.  Typical  lines  range  in  size  from 
100  MW  vrith  an  annual  output  of  10,000  to  40.000 
Ir  such  processes  a  desirable  economic  aim  is  24  hrs 
'  365  days  a  year  and  such  an  aim  places  a  high 
urn  on  continuity  of  supply  and  plant  reliability, 
d  suDply  cease  for  more  than  an  hour  or  so.  the 
'  will  solidify,  necessitating  many  weeks  of  work 
uilding  the  cells. 

cesses  involving  aqueous  electrolyles  are  limited  by 
I  recommendations  to  250  V  in  order  to  prevent 
;e  currents  to  earth  across  the  cell  insulation.  Other 


Bg.  t.  A  100  kW  (0167  Y,  I JOO  A  illlem  ncUfier  anit  for  titetrolytic 

duty.   The  cublcft  mrs  ore  ihown  open  wltfi  the  rectifier  tray  Itufeied 

forimpecUon  <GEC) 

electrolytic  processes  include  chlorine  generation,  used  as 
a  bleach  and  also  in  considerable  quantities  by  the  plastics 
industry,  hydrogen,  hydrogen  peroxide,  ammonia,  nitric 
acid,  ferlitisers,  ethylene  dichloride,  sodium  chlorate  and 
caustic  potash.  An  Indian  unit  for  the  production  of  fer- 
tiliser was  quoted  as  having  a  total  demand  of  176  MW, 
using  mercury  arc  rectifiers,  and  with  an  output  of  1,200 
tons  of  fertiliser  a  day. 

Electro  -  plating,  anodising,  electro  •  chemical  milling, 
grinding,  deburring,  polishing  and  the  forming  of  battery 
plates  are  all  indicative  of  industrial  processes  requiring 
substantial,  though  lower,  d.c.  power. 

Motor  Drives 

For  certain  industrial  processes  d.c.  drives  are  essential. 
These  include  rolling  mills,  paper  mills,  rubber  calenders, 

mine  winders  and  some  cranes.  Consider  the  requirements 
of  a  steel  rolling  mill  incorporating  a  number  of  separate 
motor  drives.  The  firs!  process  is  "cogging,"  the  passing  of 
an  ingot  to  and  fro  through  a  succession  of  reversing 
rollers  at  varying  speeds.  Each  pass  results  in  a  reduction 
in  cross  section  of  the  ingot  and  an  increase  in  length  until 
the  former  has  been  rolled  down  to  the  required  shape 
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and  size.  The  requirements  for  the  drive  are  high  torque 
at  low  speed,  low  torque  at  high  speed,  frequent  reversal 
of  rotation  and  rapid  acceleration  and  retarding  in  either 
direction  to  reduce  unproductive  time. 

Though  these  requirements  may  be  met  by  a.c.  induction 
motors  in  the  smaller  mills,  the  d.c.  motor  shows  a  con- 
siderable saving  in  energy.  On  the  larger  units,  it  may  need 
d.c.  motors  ranging  from  10,000  to  25,000  h.p.  running  at 
speeds  not  more  than  100-120  r.pjn.  The  time  for  reversing 
such  a  mill  may  be  of  the  order  of  one  second. 

In  tinplate  rolling,  the  ingot  is  reduced  to  thin  sheet  or 
strip  in  a  series  of  "passes,"  the  first  of  which  are  carried 
out  hot  and  the  last,  when  the  strip  is  sufficiently  thin, 
cold.  As  the  strip  lengthens,  for  convenience  and  economy 
it  is  threaded  through  a  succession  of  rollers,  or  "stands," 
in  tandem  each  increasing  in  speed  to  prevent  the  strip 
buckling  or  looping  between  stands.  This  necessitates  close 
control  of  each  of  the  roll  motor  speeds,  which  may  have 
to  be  within  ±i%  of  the  set  speed.  Except  for  the  initial 
roughing  stands  where  the  speed  requirements  are  not  so 
stringent,  this  can  only  be  done  with  d.c.  motors.  A  typical 
mill  may  comprise  ten  stands,  of  which  the  first  three 
are  driven  by  a.c.  motors  and  the  remainder  by  d.c.  motors. 

In  cold  strip  rolling  the  tension  between  stands  to 
stretch  the  strip  is  achieved  by  increasing  the  speeds  of 
successive  motors,  again  to  closely  controlled  limits.  In  the 
last  stand  it  may  be  passing  the  strip  at  as  fast  as  a  mile 
a  minute  while  a  much  lower  speed,  say  200-300  ft/min, 
has  to  be  adopted  for  threading.  Acceleration  from  the 
threading  to  full  rolling  speed  must  also  be  carefully  con- 
trolled. The  required  operating  speed  range  of  25: 1,  high 
accuracy  of  speed  and  load  control,  rapid  response  and 
capability  of  changing  smoothly  from  motoring  to  genera- 
ting (for  braking)  at  a  given  speed  are  ideally  provided  by 
the  d.c.  motor. 

Inevitably  a  twilight  zone  will  exist  where  the  technical 
needs  of  a  drive  are  not  so  exacting  as  to  demand  d.c. 
control,  and  the  preferred  practice  will  change,  as  develop- 
ments take  place  which  affect  the  performance,  in  favour 
of  one  or  the  other. 

Railway  Traction 

Another  sphere  is  that  of  railway  traction,  in  which  the 
battle  of  systems  has  raged  for  many  years  and  continues 
to  be  fought  with  heat  in  many  circles.  There  are 
two  problems ;  that  of  driving  the  train  and  that  of  supply- 
ing the  current  to  the  train  whilst  in  motion.  The  former 
favours  the  d.c.  series  compound  motor ;  the  latter  favours 
a.c.  transmission  enabling  higher  voltages  to  be  employed 
on  the  conductor  lines  and  rails,  with  preference  for  the 
lower  cost  overhead  system. 

In  the  early  years  of  electric  traction  low  frequency  a.c. 
at  I6i  c/s  were  tried,  the  reduced  frequency  overcoming, 
to  some  extent,  the  poorer  inherent  starting  torque  of  the 
a.c.  motor.  As  the  idea  of  a  standard  system  frequency 
took  hold,  with  a  balance  in  favour  of  50  c/s,  the  a.c. 
traction  system  gave  place  to  d.c.  with  third  rail  conduc- 
tors. Though  a  satisfactory  50  c/s  a.c,  traction  motor  is 
still  beyond  attainment,  recent  developments  in  static 
a.c. /d.c.  conversion  have  enabled  railway  systems  to  use 
relatively  high  a.c.  for  transmission  with  rectifiers  on  the 
train  to  provide  the  d.c.  for  the  traction  motors.  Such 
systems  have  been  used  in  several  countries,  notably 
Britain,  France,  India  and  Russia. 

Marine  Propulsion 

In  marine  propulsion,  requirements  differ  from  those  of 
rail  traction.  Nevertheless,  for  tugs  and  ferries,  where  the 
emphasis  lies  on  manoeuvrability  and  easy  control,  d.c. 


propulsion  is  usually  preferable.  For  the  ocean  going  li 
a.c.  induction  or  synchronous  motors  are  at  home  in  p 
viding  the  link  between  the  steam  turbines  and  the  sci 
propellors. 

There  is,  of  course,  no  alternative  to  d.c.  for  the  exd 
tion  of  generators  and  alternators,  for  lifting  mago( 
electrostatic  dust  precipitators  and  a  variety  of  electro 
devices  as  well  as  a  host  of  applications  which  depend  up 
a  battery  for  their  supply  in  an  emergency.  D.C.  trai 
mission  is  also  a  field  of  some  promise  in  ^at  line  los 
at  exceptionally  high  voltages  over  long  distances  i 
reduced,  but  the  limitations  here  lie  mainly  in  the  fonns 
circuit-breaker  suitable  for  controlling  fault  currents  ai 
the  initial  provision  of  line  reactive  load.  But  these  pro 
lems  may  be  solved  in  time.  Meanwhile  some  d.c.  lin 
have  been  and  are  being  erected  in  Sweden  (70  M\^ 
France/Britain  cross-channel  (160  MW)  and  Kashin 
Moscow,  while  an  800  kV  700  MW  d.c.  line  is  bein 
experimentally  developed  between  Dombas  and  Moscow  t 
transmit  power  from  Siberia  to  Western  Russia. 

D,C./A,C.  Converters 

Of  the  many  methods  of  converting  a.c.  to  d.c.  mo! 
are  so  well  known  as  to  need  no  description.  These  includ 
the  oxide  and  polycrystalline  (selenium)  rectifiers,  syr 
chronous  commutating  devices  and  vibrating  "reed"  rect 
fiers,  rotary  converters  and  motor  converters.  In  rccer 
years  emphasis  has  shifted  to  the  use  of  static  rectifier 
including  mercury-arc,  monocrystalline  semi-conductor  ao 
thermionic  types.  Though  the  Ward-Leonard  and  IlgD( 
sets  are  still  favoured  for  many  fields,  there  is  indicatio 
that  the  former  may  be  largely  supplanted  by  grid  coi 
trolled  mercury-arc  rectifiers  in  the  future. 

Rectifiers 

Rectifiers  can  be  grouped  into  three  broad  classe 
thermionic,  mercury-arc  and  crystalline.  The  former,  tl 
conventional  'Valve*'  of  radio  and  alUed  techniques,  use 
as  a  rectifier,  with  or  without  grid  control,  provides  d 
at  high  voltages  but  relatively  low  current.  Mercufy-ai 
rectifiers  can  be  divided  into  glass  envelope  and  steel  tao 
types  with  the  latter  again  sub-divided  into  pumped  as 
pumpless.  In  all  three  the  principle  is  the  same:  a  mercMi 
pool  cathode  in  an  exhausted  enclosure  with  one  or  moi 


CROSS   CONNECTED   CONVERTERS 


ARMATURE    REVERSAL 


FIELD   REVERSAL 


Fig.   2.      A    schematic    presentation    of  the    different    methodi 
achieving  motor  reversal  with  mercury-arc  rectifiers 
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hematic  diagram  of  the  telemetering  system  as  adopted  by  the  South  Wales  Electricity 

Board  at  Church  Village,  Pontypridd 

and  an  igniting  device.  Single-anode  devices  may 
sified  as  excitrons  or  ignitrons  according  to  the 
s  of  excitation  incorporated.  The  ignitron  depends 

formation  of  a  hot  spot  on  the  surface  of  the 
'  by  a  current  pulse  applied  to  a  permanently 
id  igniter,  the  tip  of  which  just  breaks  into  the 
of  the  mercury.  The  excitron  uses  an  excitation 
uspended  above  the  mercury,  which  maintains  a 
;nt  arc  from  a  subsidiary  source.  Both  ignitrons 
itrons  may  incorporate  grid  control.  Multi-anode 
s  also  may  incorporate  grid  control  and  are  used 
iQCtion  with  multi-phase  a.c.  supplies.  For  indus- 
!  the  metal  tank  rectifier  is  preferred  and,  in  most 

is  of  the  pumpless,  air-cooled  type. 

onductor  rectifiers  in  the  crystalline  group,  mainly 
and  germanium,  are  monocrystalline  and  are 
g  the  copper  oxide  and  polycrystalline  selenium 
3r  most  industrial  purposes.  Of  the  two  semi- 
ors,  silicon  is  the  more  suitable  for  higher  tempera- 
an  germanium,  but  the  forward  voltage  drop  of 
I  is  about  double  that  of  germanium.  In  the  diode 
oth  types  have  established  themselves  for  indus- 
Ncr  uses  which  do  not  require  continuous  voltage 
particularly  in  the  very  heavy  current  electro- 
1  industries,  where  they  are  on  the  way  to  super- 
he  mercury-arc  rectifiers. 

:ontrolled  mercury-arc  rectifiers  have  supplanted 
^on^rd  drives  for  motor  control  in  some  cases, 
ilation  being  applied  as  a  bias  to  the  grid.  It  is 
vever,  possible  to  obtain  reverse  rotation  of  the 
y  phasing  the  rectifier  grids  back  to  the  condition 
irsion  and  other  methods  have  to  be  adopted, 
ays  of  meeting  the  problem  are  shown  in  Fig.  1. 

x>ads  and  the  Supply  Boards 

idustrial  purposes,  rectifiers  are  all  of  the  multi- 
pe  unless  the  load  is  low  and  the  ripple  content 
tant.  The  effects  of  large  d.c.  rectifier  loads  on 
)ly  system  were  dealt  with  in  a  paper  presented 
W.  G.  Thompson,  ph.d.,  b.sc,  m.i.e.e.,  of  the 
Electric  Co. 

ig  with  the  effects  of  harmonics  associated  with 
equipments,  he  showed  that  the  harmonic  content 
d  on  the  a.c.  system  is  inversely  related  to  the 
imber.  Single-phase  a.c.  traction  will  bring  in  all 
f  harmonics,  but  on  multi-phase  systems,  as  the 
imber  is  raised  the  harmonic  content  is  progres- 
ssened.  To  protect  against  loss  of  rectifying  action 
dire  on  mercury-arc  rectifiers,  instantaneous 
of  the  a.c.  breaker,  together  with  operation  of 
lurrent  high-speed  d.c.  breakers,  is  essential.  High- 
ses  in  the  secondary  connections  from  the  trans- 


The  control  of  industrial  loads,  both 
d.c.  and  a.c,  was  the  subject  of  a 
paper  presented  by  H.  Jackson,  b.sc, 
M.I.E.E.,  and  R.  F.  Charles,  a.m.i.e.e., 
both  of  the  South  Wales  Electricity 
Board.  Though  the  statutory  obliga- 
tions to  maintain  supply  and  voltage 
within  prescribed  limits  laid  down  by 
earlier   Electric   Lighting  Acts   were, 
perforce,     suspended  in     the     imme- 
diate    post-war    period    when    plant    was     inadequate 
to  meet  the  demand,  this  phase  is  now  happily  over.  Load 
shedding,  except  in  an  extreme  emergency,  is  a  thing  of 
the  past. 

The  cost  of  electricity  to  the  consumer  is,  however, 
governed  largely  by  the  load  factor  and  voluntary  restric- 
tion of  demand  at  peak  periods  by  large  consumers  can 
be  a  valuable  contribution  to  lower  overall  current  costs; 
indeed,  a  new  feature  of  the  bulk  supply  tariff  introduced 
on  1  April,  I960,  provides  special  terms  to  those  who  can 
offer  disconnectable  loads  of  not  less  than  25  MW  to  the 
Board. 

Such  consumers  are,  of  course,  comparatively  rare,  but 
in  the  Pontypridd  area  of  the  South  Wales  Electricity 
Board  the  conditions  are  particularly  suitable  for  central 
control  of  load.  Describing  the  new  central  control 
system  which  has  been  installed  at  Church  Village,  the 
authors  pointed  out  that  the  prime  purpose  of  erecting 
the  centre  was  for  maintaining  continuity  of  supply  but, 
paradoxically,  it  has  provided  a  means  by  which  load 
control  can  be  effected  on  an  area  board  scale. 

Outlining  the  methods  by  which  the  system  was 
operated,  it  was  stated  that,  during  the  winter  of  1959-60, 
it  was  possible  to  reduce  Area  Board  demand  by  60  MW. 
Much  of  the  disconnected  peak  loads  is  recoverable,  in 
terms  of  industrial  production,  by  planned  diversity.  In 
this  way  a  large  manufacturer  of  chemicals,  using  3-18 
MW  submerged  arc  calcium  carbide  furnaces,  was  able 
to  reduce  his  load  from  54  MW  to  38  MW  for  a  number 
of  weeks  or  to  2  MW  for  short  periods,  on  receipt  of 
instructions  from  the  central  control  engineer,  without 
serious  loss  of  production.  Revised  working  schedules, 
ensuring  that  all  heavily  loaded  plant  is  not  in  operation 
at  the  same  time  or  is  only  together  at  off-peak  i>eriods, 
and  the  development  of  off-peak  loads  is  another  way  of 
attacking  the  problem. 

Telemetering  equipment  is  a  vital  contribution  to  central 
control  and,  with  a  knowledge  of  the  local  peaking  periods 
and  their  significance  in  terms  of  individual  large  con- 
sumers, the  Area  Board  control  engineers  can  make  a 
valuable  contribution  to  overall  load  factors.  Initially 
confined  to  large  consumers,  there  is  no  reason  why 
smaller  consumers  should  not  be  drawn  as  time  passes. 
Ultimately,  central  control  can  be  further  approached  on 
a  national  basis  by  the  CEGB. 

Other  papers  read  before  the  conference  included  an 
interesting  dissertation  on  the  principles  of  heat  transfer 
and  the  approach  to  the  industrial  heating  problem  by 
J.  T.  Sharpies,  of  the  EDA;  characteristics  and  applications 
of  the  silicon-controlled  rectifier  by  A.  H.  B.  Walker,  of 
Westinghouse  Brake  and  Signal  Co.;  and  the  applications 
of  metal-sheathed,  mineral-insulated  heating  elements  in 
industry  by  N.  Kershaw,  of  the  NWEB. 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


^CANADA  ^ 

Qaebec  Hydio  Gains 

Although  new  rates  reduced  the 
revenue  per  kWh  of  domestic  consump- 
tion from  1*28  cents  to  1-25  cents,  a 
substantial  increase  in  both  revenue  and 
sales  is  disclosed  in  the  recently  pub- 
lished annual  report  of  the  Quebec 
Hydro-electric  Commission  for  the  year 
ending  31  Dec,  1959.  Over  the  year, 
assets  rose  by  14%  to  $1,062,496,769 
but  the  operating  costs  rose  by  only 
about  1%  over  the  previous  year  to 
$40*1  million.  The  amount  available  for 
transfer  to  reserves  was  also  slightly 
higher  than  the  previous  year  at  $24*7 
million  after  taking  into  consideration 
$22*84  million  paid  as  interest  on  the 
funded  debt. 

A  rise  of  10%  in  the  total  electricity 
sales  from  12,400  million  kWh  to 
13,600  million  kWh  during  1959  included 
nearly  1,900  million  kWh  of  domestic 
sales.  Domestic  sales  are  now  averaging 
4,086  kWh  per  consumer,  an  increase  of 
nearly  9%  on  last  year.  This  rise  is  attri- 
buted to  a  new  sliding  scale  rate  of 
charges. 

Priority  Power  Study 

No  doubt  the  recent  report  published 
by  a  delegation  of  Canadian  engineers 
who  visited  the  USSR  has  had  some 
influence  in  prompting  the  Government 
to  propose  a  rush,  full-scale  economic 
study  of  Canadian  electrical  needs  for 
the  next  20  to  40  years.  The  National 
Resources  Minister,  Mr  Alvin  Hamilton, 
is  reported  to  be  bringing  together  repre- 
sentatives of  provincial  Governments, 
power  utilities  and  electrical  manufac- 
turers to  discuss  future  developments. 
He  said  the  Government  was  giving  top 
priority  to  greater  Canadian  electrical 
power  development.  A  full-scale  econ- 
omic study  to  assess  future  power  needs 
and  examine  power  systems  growth  and 
power  resources  would  be  followed  by 
a  physical  study  of  methods  of  trans- 
mission and  generation.  Political  ques- 
tions to  be  settled  were  how  such  a 
power  grid  could  be  financed  and  under 
whose  authority  it  would  operate.  It 
seems  that  a  number  of  Canadian  power 
leaders  are  not  pleased  with  the  Govern- 
ment's proposals.  They  think  that  Canada 
should  be  moving  much  faster  in  power 
development. 

It  is  clear  that  the  delegation  to  the 
USSR  was  much  impressed  by  develop- 
ments there  and  some  of  their  findings 
were  reported  in  the  Electrical  Times 


for  6  Oct.  Leader  of  the  delegation  Mr 
J.  S.  Duncan,  chairman  of  Ontario 
Hydro,  said  that  negotiations  are  under 
way  to  send  groups  of  Canadian  utilities 
men  to  the  USSR  to  obtain  more  specific 
information,  and  the  way  has  been 
paved  for  an  exchange  of  specialists 
between  the  two  countries.  Electric 
power  production  in  the  USSR  is  now 
double  that  of  Canada  and  by  1975  the 
Russians  may  be  producing  more  power 
than  the  US. 

AUSTRALIA 


330  kV  switchgear  contract 

A  contract  for  ten  air-blast  circuit- 
breakers  rated  2-4  kA,  330  kV, 
15,000  MVA  has  been  awarded  to  A. 
Reyrolle  by  the  NSW  Electricity  Com- 
mission. The  circuit-breakers  will  be 
installed  at  the  Sydney  North  substation 
where  two  380  kV  transmission  lines  will 
terminate  from  the  1,500  MW  Vales 
Point  station,  now  under  construction. 
Reyrolle  have  also  recently  received  con- 
tracts for  132  kV  small-oil-volume 
circuit-breakers  and  3-3  kV  air-break 
auxiliary  switchgear  for  Vales  Point  and 
also  330  kV  transmission  line  protection 
on  the  NSW-Snowy  Mountains  system's 
interconnectors.  The  substation  is  about 
25  miles  from  the  centre  of  Sydney  and 
80  miles  from  Vales  Point. 

Hydro-electric  Supplies  Assured 

Water  levels  in  the  Tasmanian  Hydro- 
electric Commission's  Central  Highlands 
storage  lakes  were  recently  described  by 
Mr  A.  W.  Knight,  the  Commissioner,  as 
eminently  satisfactory.  Following  heavy 
rains  earlier  this  year,  levels  in  Great 
Lake  and  Lake  Echo  are  only  about 
1  ft  below  normal.  This  capacity  could 
keep  the  Commission's  turbines  genera- 
ting for  a  dry  spell  lasting  a  year  if 
necessary,  and  extra  industrial  demands 
could  also  be  met  if  they  arose.  While . 
the  reservoirs  were  filling  during  the 
earlier  parts  of  this  year,  the  effects  of 
flooding  in  the  lower  reaches  of  the 
catchment  area  were  reduced,  but  Mr 
Knight  pointed  out  that,  with  the  stor- 
age lakes  nearly  full,  most  of  the  water 
brought  down  by  prolonged  heavy  rains 
in  the  future  would  not  be  retained 
behind  the  dams. 

Noclear  Contracts  Sought 

Possibilities  of  extending  uranium 
contracts  with  the  UK  and  US  and 
arranging  new  ones  would  be  investi- 
gated   by   a   mission    leaving    Australia 


early  next  year.  This  was  annouot 
the  Premier  of  S.  Australia,  Sir  T 
Playford,  during  a  recent  broadca; 
mission  would  be  led  by  Mr 
Barnes,  the  S.  Australian  Direc 
Mines,  and  Mr  C.  R.  S.  Colyer, 
manager  of  the  Electricity  Tru 
Barnes  would  examine  the  poss 
of  further  uranium  contracts  as  i 
contracts  are  due  to  expire  in  18  i 
It  is  Mr  Colyer's  intention  to  e 
progress  made  with  nuclear  po« 
tions  overseas. 

The  Premier  also  commented 
serious  labour  shortage  in  S.  Ai 
Many  professions  are  seeking  o 
immigrants  and  the  Electricity  Tn 
also  said  to  be  desperately  sh 
skilled  staff. 

CHILE 


Loan  f  (Mr  US  Equipment . 

Authorisation  of  a  $42  million 
to  the  Chilena  de  Electricidai 
(Chilena),  Santiago,  has  recently 
granted  by  the  export-import  b^ 
Washington.  The  loan  will  cover 
pansion  and  modernisation  prograi 
be  spread  over  a  five-year  perio 
cost  of  nearly  $93  million.  Thi 
includes  provision  to  increase  gen 
capacity  by  200  MW,  initially  by 
ing  two  50  MW  turbo-generator 
boilers  and  four  surface  condensei 
the  USA.  The  loan  also  covers 
ment  for  transmission  lines,  subs 
and  distribution  facilities  and  is 
repaid  over  a  period  of  20  years 

Chilena,  which  now  operates 
generating  stations,  is  a  subsidii 
the  American  and  Foreign  Power  i 
New  York,  and  has  operated  in  ( 
Chile  for  nearly  40  years.  The 
makes  possible  replacement  of  \ 
operating  equipment*  and  new  pi 
meet  the  steadily  rising  power  den 

KOREA 


Power  Plans 

In  plans  for  further  power  de 
ment  in  Korea,  it  is  expected  that 
tenders  will  shortly  be  called  for 
ment  for  the  proposed  Kunsan  31 
steam  power  station.  The  engii 
survey  for  this  project  was  cani< 
by  American  consultants  Bum! 
Roe,  and  a  sum  of  $9^  milUo 
already  been  allocated  from  An 
ICA  funds  for  its  construction.  '. 
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ine,  is  leriously  ihoit  of  electric 
supplier  and  a  number  of  ichemei 
been  prepared  to  alleviate  the 
i.  One  project  intended  to  help 
Duth  west  is  a  20  MW  gai 
i  plant  at  Sonjong-ni,  near  Naju, 
olla  Nando  Province,  for  which 
s  were  recently  received.  There 
I  a  100  MW  steam  plant  project 
amchon,  near  Pusan,  and  there 
uis  for  various  other  thermal  and 

schemes.  Lack  of  foreign  ex- 
I,  of  course,  is  the  principal 
le  to  the  initiation  of  the  schemes. 

this  year,  the  programme  was 
entirely  on  foreign  aid,  and  it  is 
t  that  the  country  will  eventually 
loog-tenn  credit.  Total  installed 
itiag  capacity  in  Korea  is  about 
IW,  of  which  143  MW  u  hydro- 
c.    Peak    output    but    year    was 

MW.  and  it  is  estimated  that 
Id  wUl  rise  to  570  MW  in  1962, 
IW  in  1965,  and  795  MW  in  1969. 


UGANDA 


emiaed  CoMag 

i  IraditioDal  native  dish,  "Matoke," 
low  be  produced  in  modem  style 
1  electric  steamer  devised  by  the 
da  Electricity  Board.  The  two-part 
cr  has  an  element  in  the  lower  half 
led  for  operation  with  the  compact 
onsumer's  uifits  which  were  recently 
luced  by  the  Board.  The  steamer 
)cen  introduced  under  the  Board's 
aign  for  the  widespread  elcctrifica- 
of  small  homesteads,  and  sales  are 
;  uDiteriaken  directly  by  the  Board. 
of  the  steamer,  which  tias  a  capacity 
)  lb,  is  not  expected  to  be  restricted 
iitricts  where  Matoke  is  eaten  as 
equally  suitable  for  use  where  maize 
titutes  the  primary  diet 

INDIA 


Km  Power  Tnuuminioii  .  .  . 

Jring  the  Third  Plan,  power  trans- 
ion  schemes  valued  at  Rs32  crores 
be  undertaken  by  the  Mysore  State 
trjcity  Board.  This  was  recently 
lunced  in  the  Stale  Assembly  by  the 
«y  Minister  for  Public  Works,  Mr 
iDoor.  The  plans  include  establish- 
:  of  36  substations  in  the  Stale, 
h  would  cover  most  of  the  power 
s  in  North  Kamatak.  In  reply  to 
ler  questions,  the  Deputy  Minister 
the  9  MW  Tungabhadra  left  bank 
n  will  supply  Raichur,  Gulbarga 
other  districts,  while  power  from  the 
avathi  project  would  be  available 
ill  pans  of  the  State  through  a  high 
ige  network  to  be  constructed  under 
Third  Plan.  Also  under  this  Plan, 
lated  outlay  on  development  of  the 
ir  Gold  Field  undertakings  would 
bout  Rs2l2  lakhs. 


legislative  assembly.  The  draft  of  the 
Plan  also  surveyed  progress  with  the 
second  Five- Year  Plan. 

Hydro  Extenoou 

The  third  Five-Year  Plan  envisaged 
in  Rajasthan  provides  for  a  considerable 
increase  in  power  generation  with  the 
object  of  tapping  the  Slate's  hydro  re- 
sources to  the  maximum  extent  possible. 
The  plan  includes  provision  for  a  hydro 
project  at  Mahi  to  meet  the  needs  of 
the  Durgapui  and  Banswara  districts, 
where  important  mineral  deposits  have 
been  discovered.  Power  from  the 
Cbambal  project  will  feed  the  Kotan, 
Ajmer.  Bhilwara  and  Udaipur  divisions. 
Bnakra  will  supply  the  Bikaner  divi- 
sion. Two  thermai  projects  are  also 
proposed  and  il  is  intended  to  electrify 
all  villages  with  a  population  of  5,000. 
The  plan  schemes  will  cost  about  Rs48 


LIBERIA 

Hjrdro-electric  Proponl 

Investigations  into  the  possibility  of 
hydro-electric  supplies,  although  requir- 
ing further  elucidation,  'Aie  regarded 
optimistically  by  the  Liberian  Govern- 
ment. However,  foreign  investment  would 
be  required  as  backing  for  the  projects. 
Growing  power  suppUes  seem  Lkely  to 
depend  on  increased  domestic  consump- 
tion for  some  time  to  come,  unless  local 
industry  chooses  to  take  its  supply  pub- 
licly rather  than  ope  rale  its  own  genera- 
ting stations.  A  US  export-import  bank 
loan  of  S7  million  has  been  granted  to 
improve  and  extend  the  Monrovia  power 
supply  by  5-7  MW.  It  is  reported  that 
the  present  distribution  system  is  in  a 
very  poor  condition,  except  for  the  new 
British  installed  ring  main  and  sub- 
stations, despite  the  fact  that  power 
demand  is  increasing  all  the  time.  Sup- 
plies are  at  present  obtained  from  the 
6-8  MW  Krutown  sUtion  and  two 
smaller  stations  with  an  aggregate  capa- 
city of  112  MW. 


have  caused  great  flood  damage  in 
Dera  Ismail  Khan.  Storage  capacity  of 
the  lake  behind  the  high  dam  would  be 
1-7  million  acre  ft  and  this  would  also 
ensure  continuous  supplies  at  Murtaza 
weir,  enabling  development  of  some 
300,000  acres  of  agriciUtural  land. 

Konhar  Valley  Hydro  Project 

An  interim  report  on  the  feasibility 
of  the  WAPDA  Kunhar  VaUey  hydro- 
electric project  has  been  prepared  by  a 
foreign  &rm  of  consultants  and  is  re- 
ported to  be  favourable.  In  the  first 
stage  of  the  scheme,  a  38S  ft  high  dam 
with  a  storage  capacity  of  130,000  acre  ft 
would  be  constructed  at  Suki  Kinari.  A 
pressure  tunnel  over  five  miles  long  would 
link  the  dam  with  the  Potandes  95  MW 
power  plant.  The  subsequent  stage  would 
consist  of  constructing  a  diversion  dam 
at  Paras  and  construction  of  a  pressure 
tunnel.  The  Paras  plant  would  have  two 
103  MW  generators.  In  the  third  stage 
a  410  ft  high  dam  would  be  constructed 
near  the  village  of  Naran,  impounding 
283M)0  acre  ft.  In  this  stage,  two  addi- 
tional units  would  be  added  to  the 
Potandes  power  plant  to  build  up  a  firm 
capacity  of  207  MW.  In  the  final  stage 
a  pressure  tunnel  would  be  constructed 
from  the  Naran  dam  to  a  further  dam, 
upstream  at  Suki  Kinari.  This  dam 
would  have  a  capacity  of  130.000 
acre  ft  and  a  power  plant  of  95  MW. 
The  project  is  estimated  to  cost 
RsS  7. 00.00,000  and  would  generate 
500  MW.  Altogether  two  storage  dams 
and  one  diversion  dam,  three  power 
plants  and  three  power  tunnels  are  in- 
volved with  transmissioa  facilities. 


le  third  Five-Year  Plan  for  power 
ration  and  transmission  in  Madras 
!  was  also  discussed  recently  in  the 


PAKISTAN 

RenKd  Hydro  Schraie 

Complete  revision  of  the  Gomal 
Dam  hydro-electric  and  irrigation  pro- 
ject in  the  Dera  Ismail  Khan  area  is  re- 
ported. The  revised  project  which  pro- 
vides for  112  MW  instead  of  74  MW 
and  irrigation  of  over  300,000  acres  of 
land  insteid  of  100.000  acres  is  being 
studied  by  WAPDA  in  consultation  with 
Yugoslavian  technicians.  Cost  of  the 
project  is  estimated  at  Rsl32  million 
and  it  would  be  completed  in  two  phases. 
The  first  phase  entails  construction  of 
a  diversion  weir  at  Murtaza  with  genera- 
tors to  provide  12-5  MW.  This  phase  will 
assist  in  irrigation.  The  second  phase 
envisages  construction  of  a  400  ft  high 
dam  at  Adamkok  with  hydro  generators 
of  78  MW  total  capacity.  Such  a  dam 
would  regulate  the  Gomal,  Zhob  and 
the  Wasatoi  Rivers,  which  in  the  past 


"Hot  tine"  maintenance  is  lOon  to  be 
used  extensively  by  the  Trinidad  and 
Tobago  Electricity  Commission.  The 
operators  shown  were  attending  a  course 
on  manipulation  of  the  insulated  rods 
used,  held  at  the  Central  Training  School, 
Arima.  North  Trinidad.  It  is  hoped  that 
the  scheme  vvill  improve  system  reliabllily 
In  the  islands 
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in  the  industry 


The  Minister  of  Power  has  reappoiD- 
ted  Mr  T.  E.  Daniel,  m.eno.,  mj.e.e., 
M.i.MECH.E.,  as  chairman,  and  Mr  T. 
Coatcs,  M.ENo.,  M.I.E.E.,  M.I.MECH.E.,  as 
depuly  chairman  of  the  North  Western 
,  Electricity  Board.  Mr  Daniel's  reappoint- 
ment is  for  a  period  of  three  yeara, 
ending  December,  1963,  and  that  of  Mr 
Coates  for  five  years,  ending  December, 
1963.  The  Minister  has  also  reappointed 
Mr  G.  A.  Howe,  m.a.,  ll.b.,  a.c.a.,  as 
a  part-time  member  of  that  Board.  Mr 
Daniel  became  chairman  of  the  North 
Western  Board  in  1955  after  two  years 
as  deputy  chairman  of  that  Board.  From 
1948  to  1953  he  was  deputy  chairman 
of  the  North  Eastern  Electricity  Board 
and,  prior  to  nationalisation  of  the  in- 
dustry, had  been  borough  electrical  en- 
gineer at  Darlington  for  11  years,  during 
which  period  a  new  generating  station 
was  constructed  there.  Mr  Coates  first 
became  deputy  chairman  of  the  North 
Western  Boanl  in  January,  1956  (suc- 
ceeding Mr  Daniel  in  that  position). 
Earlier,  he  had  been  sub -area  liaison 
officer  and  manager  of  the  Chester  sub- 
area  of  the  Merseyside  and  North  Wales 
Board  for  seven  years.  Prior  to  vesting 
day  he  had  been  deputy  city  electrical 
engineer  at   Liverpool   for   three  years. 

Mr  A,  H,  OUU  has  been  appointed 
manager  of  the  St.  Ives  branch  of  the 
South  Weatem  Electricity  Board  in 
succession  to  Mr  J.  H.  Jones,  who  has 

been  promoted  to  manager  of  the  Board's 
Falmouth  branch.  Mr  Olds  joined  the 
Board  four  years  ago  as  a  technical 
assistant  in  the  Commercial  Dcpt.  at 
group  headquarters,  being  concerned  with 
rural  development  and  tariifs,  and  was 
recently  acting  as  group  agricultural  en- 
gineer for  Cornwall.  Mr  Jones  had  been 
in  charge  of  the  St.  Ives  branch  for 
ten  years,  prior  to  which  he  was  manager 
of  flie  Reading  branch  of  the  Southern 
Electricity  Board. 

The  University  Court  of  Edinburgh 
University  has  appointed  to  the  newly 
established  Chair  of  Electrical  Engineer- 
ing Mr  W.  E.  J.  Farris,  b.sc.(eng.). 
M.I.E.E.,  F.R.S.E..  senior  lecturer  in  applied 
electricity  and  head 
of  the  post-graduate 
school  of  electronics 
and  radio  at  the  uni- 
versity. The  appoint- 
ment takes  effect  from 
1  Jan..  1961.  During 
his  12  years  in  the 
Engineering  Depl.  at 
the  university,  Mr 
Farvis  has  evolved  a 
new  electrical  engin- 
eering degree  curricu- 
lum, founded  the  post- 
graduate diploma 
course  in  electronics 
and    radio    and    built  fAr  T.  E. 


up  a  research  school  on  various  types 
of  gas  discharge.  Earlier  he  was  a  lec- 
turer at  the  University  College,  Swansea, 
for  three  years,  where  he  had  previous 
teaching  experience  before  joining  the 
Air  Ministry  Research  Establishment  in 
1940  for  work  on  the  redevelopment  of 
new  decimetric  radar  systems.  In  1941, 
Mr  Farvis  transferred  to  work  on  the 
radio  defence  of  London  against  German 
raiders  using  radio  beams.  For  the  re- 
mainder of  the  war  he  headed  a  large 
counter-measures  group  and  immediately 
before  the  end  of  hostilities  was  attached 
to  Sir  Robert  Watson-Watt's  team  in- 
vestigating German  research  establish- 
ments engaged  on  radio  warfare. 

With  the  opening  of  a  new  Croydon 
depot  by  AEI  Lamp  and  Lighting  Co. 
Ltd.,  Mr  A.  P.  Judd  is  appointed  area 
superintendent  there  to  succeed  Mr  W. 
Siccr,  who  is  retiring  shortly.  Mr  Judd 
joined  the  Edison  Swan  Electric  Co.  in 
1951  and  is  already  well  known  in  the 
Croydon  area.  He  has  been  a  lighting 
engineer  with  AEI  Lamp  and  Lighting 
Co.  since  the  company  was  formed  in 
1956. 

At  a  meeting  of  the  Electrical  Floor- 
Warming  Association  last  week,  Mr 
R.  F.  Wcaire,  m.i.e.e.,  was  re-elected 
as  chairman  of  the  association.  Mr 
Weaire  is  manager  of  the  Panelcc  Heat- 
ing Division  of  British  Insulated  Cal- 
lender's  Cables  Ltd. 

Mr  J,  K.  LantfUon  has  been  appointed 
divisional  manager  of  the  Telecommuni- 
cations Division  of  the  Plessey  Co,  Ltd. 
He  has  been  with  Plessey  since  early 
1958  when  he  joined  the  Telecommuni- 
cations Division  as  sales  engineer. 
Thereafter  he  became,  successively,  sales 
manager,  executive  assistant  to  the 
general  manager,  and  manager  of  the 
Division's  advanced  development  labora- 
tory at  West  Leigh.  Hampshire — from 
which  position  he  lakes  up  his  new 
appointment.  Before  joining  Plessey.  Mr 
Laughton  had  a  successful  career  in  the 
Royal  Navy.  After  early  training  at  the 
Royal  Naval  College,  Dartmouth,  in 
1937,  he  later  specialised  in 


tions  and  radio  warfare.  He  ^ 
moted  to  the  rank  of 
1954.  His  career  in  the  Navy  culminated 
in  19S7  whan  he  was  assistant  diieclor 
of  Radio  Equipment  (Com  munica  tions) 
at  the  Admiralty. 

Mr  S.  W.  Gracfc  has  been  elected 
chairman  of  the  Midlands  branch  of 
the  Electrical  Trades'  Commercial 
Travellers'  Association,  with  Mr  G.  W. 
AmoU  as  vice-chairman. 

Newly  appointed  chairman  of  tht 
New  Brunswick  Electric  Power  Cormnii- 
sion  is  the  Hod  DonaM  C  Harpff,  and 
the  new  vice-chairman  is  Mr  H.  G. 
Atkinson,  who  has  held  executive  posi- 
tions with  several  industrial  concerns, 
including  the  Abitibt  Power  and  Paper  Co. 

Mr  J.  L>  Pearce  has  been  appointed 
district  commercial  engineer  in  South 
District  of  No.  I  sub-area  of  the  North 
Western  Electricity  Board.  ('ESH,  page 
157.)  Thai  district  embraces  Cheadle. 
Cheadle  Hutme,  Wythenshawe,  Northen- 
den  and  Didsbury.  Mr  Pearce  was  pre- 
viously with  the  Board  in  West  Lakeland. 
leaving  in  1957  to  became  first  assistant 
district  commercial  engineer  in  the  Coo- 
sett  district  of  the  North  Eastero 
Electricity  Board. 

Mr  H.  I.  S.  Calhcrwood,  it  a.,  joined 
Sigmund  Pumps  Ltd.  as  sales  director 
on  1  Nov.  He  succeeds  Mr  H.  P.  Lwi, 
who  has  been  appointed  managing 
director  of  International  Boilers  and 
Radiators,  a  sister  company  in  the 
Booker  group.  Mr  Lord  will  continue  to 
be  a  director  of  Sigmund  Pumps  Ltd. 

A  former  director  of  Bowler  and 
Sidney  Ltd.,  Mr  D.  L.  SIdiwy  has  been 
appointed  home  sales  manager  of  the 
Electrical  Division  of  Auto  Diesels  Ltd.. 
in  succession  to  Mr  E.  Ward,  who  has 
joined  Astley  Industrial  Trust  Ltd. 

After  38  years'  service  with  the 
General  Electric  Co.'s  Publicity  Depart- 
ment, Mr  "Bill"  Bailer  has  retired.  To 
mark  the  occasion  he  was  presented 
with  golf  clubs  and  an  electric  bbnkel 
by  his  many  friends  in  the  CEC. 


Mr  }.  Irtlcnd 


:  British  Driver-Harris  Co.  Ltd. 
ince  four  new  appointmenls  which 
beeo  made  at  Iheir  main  plant  at 
lie  Heath.  Mr  John  Inland  becomes 
tl   manager   of   the   Cheadle   Heath 

Mr  Jliriui  Cooper  is  appointed 
I  manager,  with  two  newly  appointed 
<iit  works  managers — Mr  Arthur 
m  (wire)  and  Mr  George  CaMon 
.  All  four  men  have  been  with  the 
my  for  many  years  and  are  widely 
enced  in  the  practical  problems 
vd  in  the  production  of  eieclrical 
ince  materials. 

J.  E.  Wall  has  been  appointed 
ging  director  of  Electric  and  Musi- 
odustries  Ltd.  He  recently  joined 
laid  of  Morphy-Richards  following 
company's  acquisition  by  EML 
nager  of  the  Leeds  branch  of  the 
-al  Electric  Co.  Lid.  since  1950, 
.  SmiA  is  retiring  at  the  end  of  this 
after  41  years  of  service  with  the 
any.  He  started  as  an  assistant 
h  engineer  after  gaining  experience 
the  Keighley  Electricity  Dept. 
merly  signal  engineer  to  the  Scot- 
Region  of  British  Railways,  Mr 
M.  Knotti  has  joined  Mullard  Ltd. 
vill  act  as  the  company's  technical 
T  on  the  application  of  electronics 
Iway  signalling  and 


viously  commercial  manager  of  the 
Mier  Division  of  the  Plessey  Co. 
Mr  W.  N.  RichardMin  has  this  week 
I  Hughes  International  (UK)  Ltd. 
irlteling  manager.  Earlier,  he  was 
il  sales  manager  of  Salford  Elec- 
Instrumenis  Ltd.  With  his  head- 
:rs  at  Hounstow,  Mr  Richardson 
his  sales  staff  will  be  concerned 
ly  with  the  semiconductor  ranges  of 
ei  Aircraft  Co.  Activities  will  be 
fed  to  cover  other  commercial  pro- 
.  including  parametric  amplifiers. 
■ced  types  of  c.r.o.'s  and  associated 

01  Lamps  and  Lighting  Ltd. 
toce  the  following  reorganisation  of 
icid  sales  force:  Field  sales  manager 
'  P.  G.  LcTcn;  the  northern  area 


Mr  A.  Hetsi 


Mr  C  CatnM 


Mr  P.  C.  milips 


,  covermg 
hire,  Northumberland,  Durham; 
10  area  manager  is  Mr  R.  F.  Mul- 
»vering  N.W./W.  London.  Herts. 
Bucks,  Oxfordshire  and  Berks. 
representatives  are:  Mr  F.  A.  Flcm* 
Dvering  West  Scotland,  Cumberiand 


and  Westmorland;  Mr  R. 
covering  East  Scotland;  Mr  R.  RagloBC, 
covering  Lanes,  Cheshire  and  N.  Wales; 
Mr  J.  A.  Spillaoe,  covering  Midlands; 
Mr  S,  G.  Aldan,  covering  Derbys.  Leics, 
Lines,  Norfolk;  Mr  S.  Baan,  covering 
N.  and  E.  London,  Essex,  Suffolk. 
Cambs;  Mr  A.  P.  Ubuk,  covering  S.  W. 
England  and  S.  Wales;  and  Mr.  C.  K. 
HeCcmao,  covering  S.  London,  Hants, 
Surrey,  Sussex,  Kent.  Agent  for  Northern 
Ireland  is  Mr  G.  M.  Gardner,  of  Camp- 
bell Gardner  and  Co.  Ltd. 

The  new  chief  engineer  of  the  York- 
shire Electricity  Board  is  to  be  Mr  P.  C. 
niilUps,  b.5c.(eng.),  M.I.E.E.  He  will 
succeed  Mr  J.  D.  NiefaolaoD  on  1  Jan., 
1961  (•E.S.H..  page  141).  The  board  state 
that  the  unsuccessful  applicant  in  the 
final  consideration  was  Mr  A.  G.  Milne, 

M.I.E.E.,    A.M.I.  MECH.E.,    A.M.B.I.M.,    diStHCt 

manager  al  Bristol  to  the  South  Western 
Electricity  Board.  Mr  Phillips  has  been 
deputy  chief  engineer  of  the  Y.E.B. 
since  October,  1956.  From  1948  he  had 
been  with  the  Merscyside  and  North 
Wales  Electricity  Board,  initially  as 
assistant  chief  engineer  (planning)  and, 
from  1 955,  assistant  chief  engineer 
(operations).  Prior  to  vesting  day  he  was 
with  the  Edinburgh  Corporation  under- 
taking as  senior  assistant  distribution 
engineer. 

Elected  president  of  the  Women's 
Engineering  Society  is  Mrs  1.  H.  Hard- 

Wich,     M.A.,     A.M.I  .E.E.,     A.INST.P..     Of     the 

Research  Department  of  Associated  Elec- 
trical Industries  (Manchester)  Ltd.,  at 
Trafford  Park.  After  graduating  in 
Physics  at  Cambridge,  Mrs  Hardwich 
joined  Metropohian-Vlckers  in  1941,  and 
following  two  years'  eleoirical  engineering 
apprenticeship  became  a  member  of  the 
Electron  Microscopy  Section  of  the  Re- 
search Department.  Later  she  moved  to 
the  Physics  Section,  where  she  worked  on 
Geiger  counters.  X-ray  equipment  and  the 
development  of  X-ray  diffraclometers. 
She  is  now  a  member  of  the  Physical 
Metallurgy  Section,  and  in  May  of  this 
year  also  took  over  the  duties  of  Super- 
visor of  Women  in  the  Research  Depart- 
ment, Mrs  Hardwich  is  a  founder 
member  of  the  Society's  Manchester 
branch,  in  which  she  has  held  all  execu- 
tive positions,  and  has  been  a  member 
of  the  National  Council  of  the  Society 
since  1946.  She  became  a  vice-president 
in  1956,  and  for  the  period  1952  to  1956 
was  editor  of  The  Woman  Engineer. 


Mr    C.    H.    CrowUc.    a    director    of 

Hoover  (Washing  Machines)  Ltd..  has 
retired  from  Hoover  on  completion  of 
40  years'  service  with  the  company. 

Mr  H.  D.  Bloyon,  group  products 
sales  director,  and  Mr  D.  J.  Hendry, 
export  manager,  InlemaCiooal  Division 
of  the  SolartroD  Electronic  Group,  are 
now  on  a  business  tour  of  the  Far  Eait. 
being  due  to  return  on  1  Dec. 

OBITUARY 

Mr  J.  BiDcIUt,  a.m.i.e.e..  organisation 
research  officer  of  the  East  Midlands 
Electricity  Board,  died  on  22  Oct.,  aged 
51.  Bom  at  Bamsley  and  educated  at 
Preston  Technical  College,  he  served 
with  the  Corporation  undertakings  of 
Eastbotime  and  Cheltenham  and,  in 
1947,  was  appointed  deputy  engineer  and 
manager  at  Nuneaton.  He  became 
manager  of  the  Nuneaton  District  of 
the  Board  in  1948.  relinquishing  that 
appointment  in  1959  to  become  organisa- 
tion and  research  officer  at  headquarters. 

Mr  H.  A.  Lamb,  m.i.e.e.,  general 
manager  and  director  of  Aberdare 
Cables  Ltd.,  died  on  13  Oct.,  aged  53. 
After  war  service  as  a  staff  captain  with 
REME  he  joined  South  Wales  Switch- 
gear  Ltd.  as  chief  technical  engineer. 
In  195]  he  was  appointed  general 
manager  of  the  associated  company. 
Aberdare  Cables  Ltd..  and  later  became 
a  member  of  the  board  of  directors. 

Sir  Cecil  Wdr.  k.c.m.g.,  k.b.e.,  m.c, 
who  died  on  30  Oct.  aged  70,  bad 
served  on  many  Government  bodies  in 
addition  to  his  immense  activity  in 
commerce  and  industry.  Just  over  two 
years  ago  he  was  chairman  of  the  com- 
mittee which  reported  adversely  on  pro- 
posals for  co-operation  between  gas  and 
electricity  boards.  In  recent  years  he  had 
been  chairman  of  the  British  Tabulating 
Machine  Co.,  on  the  boards  of  the 
Pyrene  Co.,  British  Enka  Ltd.,  and  a 
part-time  member  of  the  British  Trans- 
port Commission.  Earlier,  he  was  for  two 
years  chairman  of  the  I>ollar  Exports 
Council. 

Mr  C.  F.  Jackson,  J.P.,  a  director  of 
Lancashire  Dynamo  and  Crypto  Ltd.  and 
general  manager  of  its  Willesden  factory, 
has  died  aged  56.  He  joined  Crypton 
Equipment  in  1936  and  Lancashire 
Dynamo  and  Crypto  in  1941. 
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Lighting  tttUtigs  in  prodwBeUon 

ATLAS  EXPAND  FACTORY  SPACE  AT  SPENNYMOOR 


ONE-AND-A-HALF  million  5  fl  fluoresccDt  lighting 
fittings  a  year !  That  is  a  very  rough  cslimate  of 
the  equivalent  output  of  lighting  fittings  of  all  sizes 
from  the  three  Atlas  factories  at  Spennymoor  at  the 
present  time.  Put  another  way,  if  a  week's  output  were 
to  be  laid  end  to  end  it  would  stretch  for  some  30  miles. 

It  is  less  than  ten  years  since  the  company  of  Thorn 
Electrical  Industries  first  opened  their  factory  at  Spenny- 
moor with  a  staff  of  200,  including  a  nucleus  of  trained 
personnel  from  the  company's  Enfield  factory.  The  site, 
an  ex-war  ordnance  factory,  was  a  depressing  collection 
of  single-floor  huts  and  buildings  to  the  economical  Stan- 
dard of  all  such  places  erected  in  wartime,  surrounded  by 
semi-derelict  buildings,  worked-out  collieries  and  mineral 
workings  and  bearing  the  hopeless  atmosphere  from  the 
mid-'30s  depression. 

Most  of  the  buildings  were  taken  over  as  they  were 
by  the  incoming  companies  and  converted,  at  the  minimum 
expense,  to  their  new  purposes.  Within  the  last  few  years 
the  older  buildings  have  been  replaced  by  newer  ones,  of 
which  the  latest,  "T"  shop,  sited  close  to  the  entrance  to 
the  factory  estate,  not  only  introduces  some  elements  of 
external  brightness  but,  internally,  is  laid  out  on  an  open 
and  airy  scale  which  delights  those  who  are  fortunate 
enough  lo  work  there.  Moreover,  there  is  room  for 
expanding  the  buildings  in  two  directions  as  production 
demands  require. 

The  new  building  is  the  third  on  the  site  to  produce 
fluorescent  lighting  fittings  and  control  gear  for  the  Thorn 
group  and  today,  together  with  the  adjacent  buildings 
producing  'Tricity"  cookers  and  radio  receivers,  there 
are  well  over  3,500  local   inhabitants  employed,  a  most 


welcome  state  of  afiairs  in  an  area  which  has  known  loot 
periods  of  unemployment  and  despair. 

The  Control  Gear  Factory 

The  necessity  for  the  new  premises  was  largely  due  to 
the  exceptional  demand  for  the  Atlas  super-slim  "Popular 
Pack"  fittings  last  year  and  the  introduction  of  8  ft  125  W 
fittings  into  the  standard  range.  A  new  design  of  slim 
control  gear  is  a  vital  factor  in  the  super-slim  fittings  and 
"T"  factory  is  laid  down  mainly  for  the  production  of 
the  control  gear  and  its  assembly  into  the  fittings  ready 
for  packing  and  dispatch.  Only  the  starter  switches  and 
fluorescent  tubes  are  manufactured  at  the  Enfield  pIsnL 

The  layout  of  the  factory  is  on  the  production  line 
basis,  there  being  two  main  flows  with  overhead  conveyor 
systems.  The  first  draws  the  basic  laminations  and  allid 
parts  from  the  stores  and  passes  them  down  the  lines. 
where  they  are  met  by  the  already-wound  coils,  assembled. 
gaps  adjusted  against  c.r.t.  presentations,  sealed  in  posilioD 
with  bonding  cement,  the  wire  ends  "fished"  out,  insulated 
and  connected  to  the  terminal  blocks  and  housed,  together 
with  the  condensers,  in  metal  cases.  The  conveyor  line 
then  takes  the  assemblies  to  the  impregnation  plant. 

After  impregnation — there  are  three  forms,  varnish. 
"Permaset"  and  compound— the  ballast  units  then  travel 
by  the  second  conveyor  to  benches  for  further  test,  inspec- 
tion, marking  and  sealing.  They  are  then  ready  for  trans- 
mission to  stores  or  to  the  assembly  benches  for 
incorporation  in  the  fittings.  Compound-filled  ballasts  arc 
DOW  falling  out  of  production,  being  largely  replaced  by 
the  resin-impregnated  types.  For  high  ambient  tempera- 


Genenif  tient  of  the  new  ^uoreteent  Ughtinf  production  lines  laid  down  for  ihe  tuper-sllm  "Popular"  and  8  ft  fittlnfi  at  Sptnnfmoef 
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tures,  "Permasct"  compound — a  Thoro  development, 
incorporating  epoxy-resin  and  sand,  with  a  high  thermal 
conductivity — is  recommended.  The  resin  being  thermo- 
setting, it  will  not  subsequently  melt  or  spill. 

The  Lighting  Fittii^ 

In  the  press  shop  a  large  number  of  press  brakes  are 
constantly  producing  the  metai  sections  in  the  right  length 
for  the  spines,  ready  pierced  for  lampholders,  starter 
switches  and  fixing  screws.  Bridging  straps  and  end-plates 
are  rapidly  attached  and  spot- welded  into  position  on 
combined  jigging  and  welding  units  which  make  the  welds 
simultaneously.  The  average  lime  for  a  complete  welding 
operation  is  of  the  order  of  15  seconds. 

The  finished  sections  are  then  degiea&ed,  phosphated 
and  electrostatically  sprayed — except  for  the  8  ft  units 
and  specials  which  are,  for  the  time  being,  hand  sprayed — 
on  conveyor  lines,  emerging  from  the  drying  booths  in  a 
steady  stream  under  the  skilful  gaze  of  inspectors  before 
transmission  to  the  assembly  benches. 

The  wiring  looms  are,  meanwhile,  being  assembled  on 
peg-boards,  taped,  cut  and  trimmed  at  an  astonishing 
speed  ready  for  insertion  in  the  fitting,  together  with  the 
t^Uast  units,  lampholders  and  starter  holders.  After  inter- 
connection, the  completed  fitting  is  passed  to  a  test  bench 
where  fluorescent  tubes  in  racks  arc  connected  by  wander- 
leads  to  the  lampholders,  the  unit  switched  on  and  per- 
formance checked.  A  final  inspection  and  packing 
completes  the  operation. 

The  lampholders  and  starter-switch  bases  are  also 
moulded  on  the  premises.  In  the  moulding  shop  British 
and  American  thermosetting  moulding  presses  of  the  auto- 
matic type  produce  them  continuously,  in  phenolic  and 
alkyd  compositions,  without  supervision  other  than  seeing 
thai  the  hoppers  are  full  and  that  the  finished  mouldings 
are  carted  away. 

Throughout  the  process  quality  control  techniques  are 
continuously  applied  and  the  latest  and  most  efficient 
machines  from  Britain  or  America  arc  used  wherever  they 
can  assist  in  improving  or  accelerating  production.  The 
coil  winding  machines,  of  the  multi-winding  type  manu- 
factured in  both  countries,  compete  side  by  side,  drawing 
their  wire  from  100  lb  spools,  six  or  eight  of  which  are 
required  to  service  each  machine. 

Over  100  tons  of  copper  and  iron  and  10,000  miles  of 
enamelled  wire  are  used  every  week  for  choke  manufac- 
ture alone.  Fluorescent  fittings  production  accounts  for 
4,000  tons  of  steel  sheet  a  year.  To  ensure  that  the  chokes 
and  quickstart  units  are  not  noisy,  samples  are  taken  at 
regular  intervals  from  production  and  checked  in  a  silent 
room.  All  of  the  units,  of  course,  comply  with  British 
Standards  and  are  entitled  to  bear  the  kite  mark,  the 
first  of  British-made  control  gear  to  be  accorded  this 
distinction. 


cAe  batten  ifiine.    Average  time  for  procetf,  IS  tecondt 

ProductioD 

In  the  last  five  years  the  production  of  fluorescent 
lighting  fittings  and  control  gear  has  increased  by  between 
300%  and  400%  and  it  is  confidently  claimed  that  present 
figures  will  be  doubled  in  the  next  two  years.  Already, 
plans  for  further  factory  extensions  are  in  hand  and  build- 
ing will  commence  during  the  coming  year. 

It  is  claimed  that  the  present  factory  is  not  only  the 
most  up  to  date  in  Britain  but  also  the  largest;  in  fact, 
it  might  well  qualify  as  the  largest  in  the  world  for, 
tbou^  bigger  output  has  been  achieved  by  American 
companies,  on  account  of  the  long  distances  there,  it  is 
more  usual  to  break  production  into  smaller  units  widely 
dispersed. 

The  factories  are  producing  not  only  for  the  Atlas 
Lighting  section  of  the  group  but  also  for  the  Smart  and 
Brown  and  Ekco-Ensign  companies.  A  considerable  pro- 
portion of  the  output  is  exported,  where  lighting  fittings 
of  all  three  companies  are  in  demand. 

The  old  "Popular  Pack,"  first  introduced  in  1955,  was 
one  of  the  first  high-class  fittings  to  be  marketed  at  an 
economic  price  complete  with  tube  ready  for  installation. 
The  million  mark  in  sales  was  passed  in  under  four  years 
but  the  super-slim  successor  is  confidently  anticipated  to 
pass  the  same  total  in  less  than  half  the  time,  and  produc- 
tion has  been  programmed  accordingly. 

During  the  Press  visit  to  the  works,  the  route  led 
through  the  shops  where  'Tricity"  cookers  were  in  pro- 
duction. Here,  there  was  the  same  almost  frantically 
energetic  effort  to  keep  up  with  demand  for  both  the 
Viscount  and  Marquis  models. 

All  the  products  of  the  Thorn  factories  at  Spennymoor 
arc  transported  to  the  distribution  centres  throughout  the 
country  mainly  by  road.  This  ensures  that  a  fitting  urgently 
required  can  be  available  anywhere  in  Britain  for  installa- 
tion within  24  hours  of  manufacture. 

NEW  CIRCUIT-BREAKER 


Thli  recent  addition  to  the  AEI  Switchgear  DiviiJon  range  Is  o  132  kV 

breaker,  2,500  MYA,  built  in  three-tank  monob/oc  form  lo  give  easf 

shipping.    The  detlgrt  hat  60%  lest  oil  content  Ihon  a  conveniionof 

l32kVo.c.b. 
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equipment  for 
industry 


SsmicfHidnctor  range 

FURrHER  additions  to  a  wide  range 
of  semicoaductor  devicea  an  an- 
nounced  by  Texas  Instruments.  These 
include  a  series  of  lilicon  controlled  rec- 
tifiers for  power  switching  1  A  at  up 
to  400  V,  maumum  gale  current  required 
being  20  mAi  they  supplement  an  exist- 
ing range  having  a  rectified  current 
rating  of  3  A.  Also  included  are  high 
voltage  silicon  rectifiers  carrying  250  mA 
at  up  to  6,500  V.  Among  devices  for 
computer  applications  is  what  is  claimed 
to  be  the  first  commercially  available 
galUum-arsetiide  tunnel  diode  together 
with  germanium  and  silicon  "mesa" 
transistors  for  high-speed  switching 
operations  up  to  SO  Mc/s.  In  addition, 
a  silicon  light  sensor  is  available  having 
a  response  time  of  V  sec  suitable  for 
punched  card  scanning.  As  well  as  an 
existing  range  of  general  purpose  n-p-n 
silicon  transistors,  complemenury  p-n-p 
silicon  alloy  type  can  now  be  supplied 
operating  at  -5S*C  to  150°C.  Texas 
Instruments  Ltd..  Dallas  Rd,  Bedford. 


TO  assist  science  teachers  in  demon- 
strating fundamental  electromagnetic 
phenomena  a  series  of  model  units  have 
been  devised.  These  consist  of  various 
permanent  magnet  assemblies,  tapped 
multi-turn  coils  and  other  auxiliary 
apparatus.  Using  the  assemblies  singly 
or  in  conjunction,  a  number  of  experi- 
ments can  be  performed  illustrating,  for 
instance,  the  principle  of  induction,  eddy 
currents  and  Fleming's  left-hand  rule. 
Slotted  bases  can  be  supplied  for  mount- 
ing the  equipment.  Moving-coil  appara- 


tus is  also  available  by  means  of  which 
working  principles  of  the  motor,  dynamo 
and  electrical  instruments  can  be  demon- 
strated. Another  item  is  a  torsion 
balance  assembly  for  measurement  of 
force  on  a  conductor  in  a  magnetic  field. 
Transparent  plastics  are  used  in  con- 
struction of  the  equipment,  making 
visible  all  moving  parts  and  connections, 
the  latter  being  clearly  marked.  Griffin 
and  George  Ltd.,  Ealing  Rd,  Alperlon, 
Wembley.  Middx. 

loduidial  radiant  heater 

A  RECENTLY  introduced  industrial 
radiant  heater  has  dimensions  of 
24  in.  by  4}  in.  by  2^  in.  and  is  sus- 
pended by  means  of  slotted  brackets 
which  permit  adjustment  to  four  angles 
of  inclination.  Fabricated  in  specially 
coated  sheet  steel,  it  has  a  nickel-plated 
mirror-finish  reflector  with  10  s.w.g. 
guard  wires.  Elements  available  are 
500  W,  750  W  and  1,000  W,  bUck  heal, 
and  350  W.  500  W  and  750  W,  silica 
sheathed  for  either  200/220  V  or  230/ 
240  V.  List  price  is  63s.  British  Central 
Electrical  Co.  Ltd..  Briticent  Hse,  6  and 
8  Rosebery  Ave,  EC.}. 

Electrical  combination  lodi 

DEVELOPED  in  the  USA,  an  elec- 
trically operated  combination  lode 
consists  of  a  dial  unit  incorporating  mul- 
tiple contacts  which  can  be  operated  in 
a  pre-set  sequence  to  control  an  electro- 
magnetic locking  circuit.  As  many  as 
four  such  circuits  can  be  controlled  by 
dialling  four  combinations,  thus  one 
dial  unit  can  be  used  to  lock  or  unIo<^ 
four  drawers  of  a  cabinet  individually. 


A    Thtie  pupilt  art  betnf  shown  an 

~   experiment  constructed  from  a 

lerrei     of     comfmnenti     mode 

speeiotly  by  Griffin  and  George 

for  science  leacbini 

A  group  of  "Londex"  solenoid-   k 
c«eraced  valves  controHing  air  " 
pow.  Similar  valves  can  be  used 
for     controlling 
gases,  l.p.  steam    and 
fluids 


Combinations  can  be  easily  allertd  if 
necessary  and.  as  an  additional  pttetis- 
tion,  the  unit  can  be  unplugged  from 
the  circuits,  acting  in  effect  as  a  nustH 
key.  Besides  having  obvious  advaatagei 
over  its  mechanical  counterpart,  then 
is  scope  for  its  application  in  safe- 
guarding electrical  or  other  cquipTneni 
from  unauthorised  operation.  Code 
Designs  Ltd.,  Oldfield  La,  Greenjord. 
Middx. 

Wdding  equipment  price  redactioa 

A  PRICE  reduction  of  10%  is 
announced  by  Lancashire  Dynamo 
for  their  series  CRW.l  resistance  wehtiiif 
control  equipment.  This  covers  a  range 
of  42  different  types,  each  hom;d  in  a 
standard  cubicle  assembly  and  catering 
for  synchronous  spot,  seam  and  pulsa- 
tion welding.  The  same  company  have 
released  details  of  a  further  addition  to 
their  F.43  "Electro  magnetjc"  counter 
range.  Thb  has  first  wheel  digits  0-1] 
and  counts  multiples  of  12.  Two  ver- 
sions are  available  having  maximum 
counting  speeds  of  1.500  and  2,400/miii. 
respectively.  The  new  models  retain  all 
features  of  the  original  series,  indudinj 
plug-in  construction  and  re-set  faciliiiev 
Lancashire  Dynamo  Electronic  Products 
Lid.,  Rugeley.  Staffs. 

Solenoid-operated  valve  nuge 

A  RANGE  of  solenoid  -  operated 
.valves  new  to  this  country  citcr 
for  control  of  compressed  air,  noo' 
corrosive  gases,  low-pressure  steam  and 
hydraulic  fluids.  Single,  three-  and  (o<ii- 
way  types  are  available  having  valve 
bodies  of  brass,  stainless  steel  or  plaslia. 
Standard  models  operate  on  the  hcU- 
open  principle,  reverse  operation  types 
being  also  available  which  will  cIdk 
against  fluid  pressures  of  up  to  1,200 
p.s.i.  There  are  also  impulse-openleil 
types,  independent  of  mains  supply,  and 
some  designed  for  repetitive  openivxi 
up  to  a  frequency  of  SOO/min.  Coib 
are  continuously  rated  for  a.c.  or  iH- 
at  voltages   specified   to   order. 

Concurrently  available  is  a  range  of 
pressure  sensitive  switches  suitable  f« 
incorporation  in  pneumatic  or  hydiauGc 
control  systems  and  operation  of  alann 
signals.  The  pressure -sensitive  elemcni 
operates  a  snap-action  single-pole  chanit- 
over  switch,  havmg  various  ratings.  > 
typical  one  being  5  A  at  250  V.  M«i- 
mum  operating  pressure  for  the  laoF 
IS  about  5,000  p.sj..  while  a  spedsl 
model  is  available  for  low  pressures  io 
the  region  of  the  equivalent  of  35  is. 
of  water.  Londex  Ltd.,  Anerley  Wki, 
207  Anerley  Rd.  5.E.20. 
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for  the 
electrical  trade 


**Packainty*"Mdgc* 

lajic  styling  of  Prcitcold's 
.away"    refrigerator   has    been 

their  whole  1961  range,  it  is 
I.  The  rcsuli  is  that  three 
iw  incoiporate  the  principlet 
"Packaway"  the  Design  of  the 
xd  and  the  Duke  of  Edin- 
rize  for  elegant  dengn;  they 
ce,"  "Five"  and  "Eight."  The 
1  the  original  model,  built  for 
ss  and  harmony  with  other 
lits,  but  it  incorporates  some 

modifications.  It  now  hat 
res  instead  of  four  and  a  tilting 
covers  one  of  the  door  racks. 
»>mpartment  shutter  ii  black, 
lal  catch  has  been  dispensed 
the  door  now  seals  magneti- 
se features,  and  the  original 
ave  been  applied  to  models 
id  "Eight,"  both  of  which 
de  interior  lighting  and  wheel 
.  The  larger  model  has  level 
ts  and  a  braking  device,  eight 
.1,  five  shelves,  including  the 
crisper  tray,  and  a  full-width 
rbe  smaller  models  can  be 
with  coloured  worktops  as 
xtras.  Prices  and  capacities  are 

31cuft        £52  10s 

S2cuft        £69    6s 

Slcuft        £93    9s 

mounted  version  of  "Three"  is 
1  9s.  Prestcoid  Division  of 
eel  Co.,  Cowley. 

nr  'OBfiripUr 

£TE  redesigning  of  the  well- 

■n    "Infraphil"    medical    infra - 

has    resulted    in    a    totally 

nit  which  is  to  be  marketed  as 


a  new  model  retaining  the  original  name. 
Though  its  general  appearance  has  been 
altered,  the  highlight  of  the  new  model 
is  its  moulded  lens — a  glass  pressing  in 
a  series  of  concentric  prismatic  sections. 
Infra-red  rays  are  concentrated  into  a 
beam  4  in.  in  diameter  at  10  in.  distance. 
New  methods  of  forming  are  said  to 
have  improved  the  reflector  and  lens  as 
a  combined  optical  unit,  whilst  the 
filament  is  more  accurately  placed  in 
relation  to  them.  Rating  is  150  W,  and 
life  300  hours  approximately.  Price 
£4  17s  6d.  Philips  Electrical.  Century 
Hse.  Shaftesbury  Ave.  W.C.2. 


Mcrairy  SBMcscciit  price  cat! 

SUBSTANTIAL  reductions  in  prices 
of  mercury  fluorescent  lamps  are 
announced  by  two  manufacturers,  Philips 
and  Stella.  MBF/U  250  W  colour- 
corrected  lamps  are  now  priced  £4  4* — 
a  drop  of  1 5s — while  the  larger  internal 
reflector  types.  MBFRAJ  250  W  colour- 
corrected  lamps,  are  reduced  by  £1  to  sell 
at  £5.  These  alterations  were  effective 
from  I  Nov.  Philips  Electrical.  Lamp 
and  Lighting  Group,  Century  Hse. 
Shaftesbury  Ave.  W.C.2:  Stella  Lamp 
Co..  158-160  Shaftesbury  Ave.  W.C.2. 

Caudiaii-ityle  Idtchen  hmry 


launched  into  the  luxury  market  here. 
Units  under  the  trade  name  "McClary- 
Easy"  will  include  washing  machines, 
clothes  dryers  and  air  conditioners, 
whilst  four  cookers  and  four  refrigera- 
tors are  available  at  once. 

Hie  cookers  incorporate  most  labour- 
saving  devices  known  to  us,  and  some 
others  not  so  familiar.  There  is  no  mis- 
taking the  transatlantic  designing  of 
these  units,  with  their  broad  fronts, 
widely  spaced  hotplates  and  impressive 
panel  of  controls.  The  ovens  incorporate 
rotisseries  and  fulfil  the  functions  of  an 
ordinary  grill.  There  is  no  splashplaie, 
a  railed  rear  panel  bears  the  svntches. 
Finer  points  are  an  extra  socket-outlet 
for  lesser  appliances,  such  as  mixers. 
and  "meat-minder"  probes  which  arc 
pushed  into  joints  during  roasting  to 
operate  a  pre-set  cutout  when  the  desired 
interior  temperature  has  been  reached. 
More  familiar  features  are:  automatic 
timing,  glass  oven  doors,  interior  light- 


ing and  warming  drawers.  Prices  range 
from  £123  ISs,  tax  paid,  to  £142  I6s. 

The  refrigerators  are:  two  10  cu  ft 
models,  one  II  cu  ft  model  and  one 
13  cu  ft  model.  The  smaller  cabinets  are 
noteworthy  in  that  they  are  slim  for  aU 
their  large  capacity,  requiring  little  more 
than  4  sq  ft  of  floor  space.  They 
feature  very  large  freezers  and  automatic 
defrosting.  Door  shelves  and  drawers  in 
blue,  and  aluminium  freezer  doors  are 
in  keeping  with  the  smart  exteriors.  An 
unfamiliar  feature  of  all  models  is  the 
chrome  trimming  around  the  doors — 
this  and  the  unusual  design  of  handles 
stamp  these  smart  cabinets  with  a  final 
touch  of  luxury.  Prices  range  from 
£121  16s  to  £172  4s,  including  pur- 
chase lax,  and  £3  3s  service  fee.  General 
Steel  Wares.  259  Marylebone  Rd,  N.WJ. 

**TfaeniialBy"  range  growt 

THE  popular  "Thermalay"  range  of 
electrically  heated  carpet  underfeltt 
now  includes  three  further  sizes.  They 
measure  31  yd  by  2i  yd.  4  yd  by  2i  yd 
and  5  yd  by  2J  yd,  and  their  introduction, 
brings  the  total  number  of  sizes  avail- 
able up  to  ten.  Odd  lengths  of  underfelt 
in  widths  up  to  108  in.  can  be  obtained 
from  stock  to  fill  in  odd  spaces. 
Thermalay  Ltd..  Shelf,  near  Halifax. 

CoBTector  wHIi  a  diffncnce 

A  FLOOR  -  STANDING  convector 
heater  to  be  introduced  this  month 
can  be  transformed  into  a  clothes  dryer, 
complete  with  racks,  in  a  few  moments. 
Basically  it  is  of  familiar  upright  design, 
a  shallow  cabinet  standing  about  30  in. 
high  with  an  opening  at  the  bottom 
and  a  louvred  outlet  at  the  top  front 
face.  The  front  panel,  however,  puUt 
downward  to  lie  horizontal  to  the 
ground  and  in  this  position  the  usual 
air  diffuser  is  revealed — a  rectangle  -of 
expanded  metal  concealing  the  element. 
Racks  are  unfolded  and  supports  en- 
gaged over  the  heating  unit  and  the 
transformation  is  complete  in  three 
movements.  The  new  convector-beater 
and  dryer  is  called  "Straightaway";  its 
rating  totals  2  kW  with  two-heat  control 
and  pilot  light.  Castors  are  fitted  and 
it  sells  at  £13  17s  6d,  tax  paid.  Barber 
Electrical  Services,  The  Airport,  Weston- 
super-Mare,  Somerset. 


"PatkawOY  Eight."    Biggest 

of  Prettcold't    1961    range. 

Price  £93  9t. 


"Straightaway,"   .i 

fMOCer  tfMt  beconrr 

at  a  moment'! 
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The 

FOLLOWING  the  trend  toward  "musb- 
room"  shaping  of  domestic  lamps, 
CiomptoD  ParkinsoD  have  announced  the 
"Newshape"  model  in  wattages  up  to 
150.  Prices  are  as  follows: 

40  and  60  W    It    S^d 

.      lOOW    Is  Hid 

150W    2s  lOd 

These  figures  include  purchase  tax. 
Cromplon  Parkinson,  Crompton  Hse, 
Aldwych.  W.C.2. 

Cudlevec  tabe  fitting 

AN  elegantly  designed  domestic 
fluorescent  ceiling  fitting,  "Netaline 
Liuninaire,"  is  to  be  marketed  in  the 
north  west  An  excellent  example  of 
simple  yet  decorative  styling,  it  is 
suspended  by  a  single  cantilevered  ann. 
The  cover,  where  the  arm  meets  the  end 
of  the  tube,  is  slim  and  smoothly 
modelled  and  the  cap  at  tbe  farther  end 
unobtrusive,  thus  the  fitting  owes  its 
decorative  appearance  purely  to  the 
angle  of  arm  and  tube.  It  is  easily  in- 
stalled with  fixing  accessories  supplied 
and  employs  a  40  W  4  ft  warm-white 
tube.  Available  in  pastel  shades  of  blue, 
yellow  and  lilac,  this  fitting  is  obtain- 
^1e  at  present  in  Cumberland,  Westmor- 
land, Lancashire,  Cheshire  and  parts  of 
North  Wales.  Price  £3  19s  9d,  including 
purchase  lax.  A  El  Lamp  and  Lighting 
Co.,  Melton  Rd.  Leicester. 

New  infra-red  wall  heater 

Al  kW  infra-red  heater  for  £5  3s  6d 
is  the  latest  appliance  introduced  by 
Orubbs.  The  new  heater,  "Bairy,"  a  wall 
mounting  model  with  cord  switch,  has  a 
finish  of  hammered  gold  and  silver  with 
cream  end-plate.  Length  is  2  ft.  Grubb 
Engineering  Co.,  Mary  St.  Birmingham  12. 

nate-wanner  for  the  table 

AN  interesting  application  has  been 
found  for  the  "Mhoglass"  mesh- 
type  element  in  the  Morheat  Hotplate, 
a  plate-warming  unit  for  the  table.  It 
comprises  a  heated  panel  of  "Mhoglass" 
non-metallic  element  sandwiched  between 
two  boards  of  Swedish  Masonite, 
supported  on  tubular  legs  of  white 
plastics-covered  metal.  The  supports  also 
incorporate  handles  at  each  end  of  the 
board — an  economic  design  with  a  pleas- 
ing contemporary  touch.  The  board  is 
finished  in  silver-grey  stove  enamel.  The 
hotplate  measures  28  in.  by  8  in.,  has 
a  ratug  of  125  W,  and  sells  at  £5  5s 
tax  paid.  Morheat  Ltd..  Church  Path. 
Fareham,  Hampshire. 


TRADE  PUBLICATIONS 


.   K.  Cole 

Strand.— "Lightiiig  for  Entertainment." 
32-page  coloured  catalogue  of  stage  and 
studio  lighdns  equipment  and  accessories. 
The  Strand  Electric  and  Engineering  Co., 
29  King  S(,  W.C.2. 

C.E.C.~New  editim  of  "Living  Elec- 
trically With  G.E.C."  39-pan  coloured 
catalogue  and  price-list  of  appliances.  Also 
full  colour  folder  describmg  the  new 
Treasure  cooker.  G.E.C,  Magnet  Hsc, 
Kingsway,  W.C.2. 

WiooiNs.^Technical  leaflet  on  bitumen 
compounds  in  reactor  shielding.  Berry 
Wiggins  and  Co.,  Field  Hse,  Breams  Bld^, 
Fetter  La,  E.C.4. 

T.C.C.— Technical  Bulletin  No.  9:  "Flexi- 
sirip"  flat-fonu  multi-way  cable;  No.  68; 
Miniature  tubular  electrolytic  condensers ; 
No.  70:  Sub-miniature  tubular  eloctrolylic 
condensen:  and  No.  72:  Miniature  tri^ical 
paper  condensers,  low  voltage  "Metalmitc" 
range.  The  Telegraph  Condenser  Co.,  Radio 
Division,  North  Acton.  W.3. 

Fbuunti. — 54  new  data  sheets  for  Tech- 
nical Handboc^,  Vol.  I— Valves  and  Cathode 
Ray  Tubes,  with  instructions  for  inseition 
of  sheets  and  removal  of  22  superseded  or 
obsolete  sheets.  Ferrand,  Electronics  Dcpt., 
Gem  Mill.  Chadderton,  Oldham,  Lanes. 


GiuiviN.~-Eigbl-page  pocket  bod 
lining  principles  and  uses  of  electiic  t 
entitled  "What  Good  is  Wannih 
Worry  About  It?"  David  GdfOn  Ltd 
facturer  of  "Dec  Gee"  blanket), 
rietta  St,  W.C.2. 

A. A. — Circular  announcing  aoodi: 
cesses  by  Alumilite  and  Alzak  Lid 
Wks,  Station  Rd,  London  S.W.19. 

Martindale. — Two  leaflets:  "Pul 
and  flywheel  bearing  pullers"  and 
wedges"  with  price  lists.  Martindah 
Co..  Westmorland  Rd,  N.W.9. 

VoLBX. — 14-page  booklet,  "The  G 
Heating  Cable,"  describing  system 
it-youreelF'  soil  warming.  Volei'l 
Products,  Salford  6. 

MopUMP. — Ten-page  brochure  i 
feed  pumps  in  the  SC  range. 
Brydon  and  Youatt,  Kcddi^  En 
Wks.  Stockport. 

STC.  —  116 -page      illustrated 
brochore.   "STC  Products  for  Wo 


IrriBRNATIONAI.       RECTIFIER. BuUl 

2006  on  raiw:  of  selenium  recti 
price  list.  Icitemational  Rectifia 
Green,  Osted.  Surrey. 

Balzbrs. — Pamphlet  listing  vacuu 
ing  systems  in  German,  French,  En 
Italian.  Balzers  High  Vacuum,  1  Mi 
Terr,  Regent's  ParkT N.W.I. 


Nine-line  Start  for  Bridges 


THE  entry  of  S.  N.  Bridges,  manufac- 
turers of  electric  home  tools,  into 
the  appUance  field  is  marked  by  nine 
attractively  designed  yet  moderately 
priced  products.  There  are  three  table- 
cooking  units,  three  electric  blankets,  a 
fan  healer,  food  mixer  and  hair  dryer  in 
this  range,  which  is  known  as  "Luxury 
Life." 

The  most  expensive  item  is  the  fan 
heater,  a  three-heat  model  with  a  top 
output  of  2i  kW  and  two  fan  speeds. 
It  is  of  conventional  floor-standing 
design,  but  boasts  the  imosual  feature  of 
square  push-button  controls.  These  are 
placed  neatly  imder  the  handle  on  the 
lop  of  the  casing.  Two  neon  lights,  one 
above  and  one  below  the  grille,  indi- 
cate when  the  heater  is  wired  and  con- 
nected properly  and  when  it  is  actually 
in  operation.  Tbe  usual  cut-out  device 
is  incorporated.  The  new  fan,  available 
in  gold/black,  red/black  or  two  shades 
of  grey,  sells  at  £10  17s  6d,  tax  paid. 

The  food  mixer  is  a  hand-held  model 
with  a  single  paddle  inserted  directly 
into    the    short    cylindrical    casing.    lU 


Morheoi's    imort    hot- 
pine  for  the  toUe. 
£5  5s  'w' 


"Netaline  Lumlnoirt,"  the  novel  eon-  ^  ^Cjj 

tilevered /((ting  by  A£(,    Price:  O  19%  9d       _       '   * 


attachment!  are  a  whisk,  a  b 
three-bladed  mincer  and  a  coSec' 
attachment.   Price  £8    19s  6d  c 

A  range  of  three  electric 
comprises  a  single  bed  92  W  vc 
satin  with  neon-lit  bedside  coi 
measures  60  in,  by  30  in.  and  i 
£S  5s.  Its  double-bed  counter 
£7  15s,  has  a  120  W  loading.  Th 
model  has  independent  control 
two  halves.  Loading  of  95  W 
trolled  by  a  five-position  switch, 
as  "Royal  Rest"  it  is  priced  £9 

Highlight  of  the  cooking  rat 
griddle  hot-plate  for  table  u 
1,500  W  rating.  It  measures  IS 
Hi  in.  and  stands  on  four  sm 
Price  £9  9s.  Two  other  table  a| 
arc  a  skillet  and  a  cooker/b 
£6  19s  and  £8  Is  6d,  respectiv 
II  in.  diameter  skillet  has  a  la 
1.200  W  and  sells  complete  wi 
glass  lid  which  acts  as  a  servi 
The  1,350  W  cooker/boiler  dt 
roasts,  boils  and  bakes.  Like  i 
panion  model,  its  glass  lid  doul 
serving  dish.  A  frying  basket  is 
in  the  purchase  price.  Each  of  t 
cookers  above  is  to  be  used  ' 
"Selectrol"  thermostat  connecto 

A  pleasing  feature  of  tbe  hs 
is  the  way  in  which  it  is  deal 
stand  upright  or  hang  on  tbe 
well  as  rest  comfortably  in  tb 
hand.  It  eliminates  the  expen» 
extra  standing  support,  which  t 
required  by  some  previous  mail 
model  is  available  in  pink,  m 
while.  Rating  400  W,  with  a 
resetting  safety  cut-out.  Pric«  £1 
tax  paid.  S.  N.  Bridges  and  C 
Rd,  Battersea.  S.W.IJ. 
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GcMieration  survey 


I.E.E.  CHAIRMAN  OUTLINES  FUTURE  TRENDS 


UEL  cells,  theimo-eleclric  and  therminnic  generators 
and  MHD  generators  were  under  consideration  as 
more  direct  and  simpler  means  of  converting  fuel 
H:trical  energy,  said  Mr  A.  C.  Thirtle,  m.I.E.E.,  in  his 
ss  to  the  lEE  Western  centre.  (Mr  Thirtle  is  director 
e  Southern,  S.  Western  and  S.  Wales  CEGB  region.) 
vas  surveying  developments  in  the  supply  industry 
the  last  40  years  and  indicating  possible  future 
s  in  generation. 

ctricity  generation  since  1920  had  risen  26-fold  and 
«ak  demand  had  risen  )  8-fold.  In  the  same  period, 
lUmber  of  units  obtained  from  one  ton  of  coal  had 
ised  from  585  to  1,742  and  sales  of  electricity  per 
n  employed  in  the  supply  industry  had  quadrupled, 
referred  to  the  substantial  reduction  in  transmission 
1  which  had  taken  place  and  which  was  most  marked 
le  reduction  from  15-9%  to  11-1%  in  distribution 
n  losses  during  the  first  ten  years  after  the  grid 
I  operation.  Even  so,  he  considered  the  present  level 
1^  units  lost  in  distribution  too  high  and  that  such  a 
howed  a  need  for  capital  expenditure  on  distribution 
ircemeni. 

It  Growth 

B  CEGB's  future  projects  were  based  on  a  critical 
iment  of  demand  increase,  estimated  by  the  area 
b  for  a.  forward  period  of  seven  years  at  each  of 

bulk  supply  points.  Present  plans  provided  for  a 
■crease  in  generating  capacity  by  1965  of  37,500  MW, 

%,  over  the  five-year  period;  55%  of  this  generation 
d  be  in  ten  new  stations,  seven  of  which  would  be 
xl  at  the  coalfields  and  three  near  London,  Exten- 

to  existing  stations  and  commissioning  of  the  six 
ar  stations  would  each  contribute  a  further  21%. 
the  remaining  3%  would  come  from  the  Rbetdol 
i  and  Ffestiniog  pumped  storage  schemes, 
vantages  of  larger  sets  were  clearly  indicated  by  the 
ving  comparisons.  A  180  MW  station  with  six  30  MW 

required  a  building  volume  of  39-4  cu  ft  per  kW. 
in  1,100  MW  station  with  two  550  MW  sets  the  figure 
«d  to  only  22-1  cu  ft  per  kW.  Generator  weight  for 
1  MW  set  was  less  than  40%  of  that  for  a  30  MW 
Br  MW  rating.  E>espite  a  70%  rise  in  material  and 
ir  costs  oyer  the  past  12  years,  station  capital  cost 
fallen  to  £50  per  kW  and  for  the  Thorpe  Marsh 
n,    due    for   commissioning   in    1963,    it    was    likely 

down  to  £40  per  kW  installed. 

Fatnre 

ere  was  every  reason  to  expect  that  demands  in  the 
20  years  would  continue  to  rise  at  the  same  rate 
the  past  20  years.  Even  if  this  was  so,  it  would  not 
(itil  1970  that  consumption  per  head  in  this  country 
lied  present  consumption  per  head  in  USA  and 
CO,  and  in  those  countries  there  was  as  yet  no  evi- 
i  of  saturation.  The  probability  was  thai  plant 
;ity  would  have  to  be  increased  four  times  by  1980 
ins  imi^ied  44  stations,  each  with  1,500  MW  capacity. 


The  problem  of  finding  sites  tor  such  large  generating 
units  was  considerable  and  was  not  lessened  by  the 
difficulty  of  obtaining  routes  for  transmission  lines  accept- 
able to  the  public.  Increased  load  capacity  and  some 
uprating  to  380  kV  would  be  necessary  on  the  existing 
lines  and  already  work  was  in  hand  on  a  500  kV  design 
using  bundled  conductors. 

Only  marginal  improvements  in  the  highest  station 
thermal  efficiencies  could  be  expected,  although  average 
thermal  efficiency  could  be  raised  much  closer  to  the  best 
stations  and  improved  instrumentation  would  enable 
running  costs  to  be  more  accurately  assessed.  However, 
even  a  01%  improvement  in  average  plant  efficiency 
represented  a  saving  of  £800,000  p.a. 

National  coal  production  was  likely  to  fall  slightly  to 
about  200  million  tons  annually,  but  it  was  reasonable  to 
assume  that  the  CEGB's  share  would  increase  from  the 
present  20%  to  about  48%  by  1980.  By  thai  time,  nuclear 
fuel  might  well  be  giving  33-5%  of  the  total  output 

Much  thought  had  been  given  to  improving  the  present 
low  load  factor  and  reducing  cost  of  supply.  The  annual 
load  factor  was  at  present  47%,  and  although  every  effort 
was  being  made  to  develop  "off  peak"  loads  it  was  doubt- 
ful if  a  substantial  change  in  load  factor  could  be  brought 
about.  Although  as  much  as  20%  of  annual  demand 
lasted  for  only  less  than  6%  of  the  year,  it  was  not  con- 
sidered economical  to  install  new  plant,  such  as  gas 
turbines,  for  peak  load  use  but  rather  to  provide  high 


Fig.  I,     The  tttoily  reduelion  In  dticrlbution  foMet  Is  shown  bf  tfiii 

graph.      In  the  ten  ytan  after  tht  grid  wax  introduced,  dJitrJbutian 

loisa  fell  from  f5-9%  lo  11-1%.    Owrfooding  tu^uent  W  the  war 

resulted  in  Jncreaied  losses  in  1945-SO 
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merit  plant  to  meet  load  growth  and  to  operate  fully 
amortised  plant  for  short  periods.  Nevertheless,  the  South 
Western  Board's  3  MW  gas  turbine  installations  were  being 
watched  with  interest  and  the  CEGB  had  recently  ordered 
an  experimental  15  MW  gas  turbine. 

In  concluding  his  address,  Mr  Thirtle  referred  to  some 
of  the  research  projects  being  pursued  by  the  CEGB.  The 
laboratories  at  Portishead  were  concerned  with  efficient 
oil  burning,  metal  corrosion,  burning  of  low-volatile  coals 
and  extended  use  of  powdered  fuel  ash  in  cement 
products.  The  Board's  application  branch  was  examining 
problems  of  energy  conversion  previously  referred  to. 

For  example,  in  the  MHD  generator,  although  there 
was  considerable  difficulty  with  high  temperature  elec- 
trodes, by  using  a  pulsating  gas  flow  and  fluctuating 
magnetic  field,  an  a.c.  electrical  output  could  be  induced 
in  a  separate  system  and  the  mean  temperature  of  the  hot 
gas  system  could  be  reduced. 

Another  project,  concerned  with  hydraulic  transport  of 
coal  over  considerable  distances,  suggested  that  transport 
costs  could  be  reduced  to  40%  of  that  by  rail  and  ship 
for  a  distance  of  150  miles. 

In  the  last  five  years  telemetering  had  improved,  giving 
the  control  engineer  more  immediate  information.  Com- 
puters were  now  being  considered  to  give  economic 
operation  with  security  of  supply.  Such  computers  would 
be  supplied  with  data  on  load  requirements  and  plant 
and  system  conditions,  and  would  require  a  memory  of 
plant  characteristics  and  past  load  conditions. 

The  Telephone  System 

Aspects  of  the  GPO  system  were  described  by  two  of 
this  year's  lEE  chairmen.  At  the  Southern  Centre,  Mr  R. 
Goford,  M.I.E.E.  (Area  Engineer,  Portsmouth  telephone 
area),  outlined  the  structure  of  the  telephone  system  and 
the  duties  of  the  staff. 

Growth  of  the  system,  with  particular  reference  to 
recent  developments,  formed  the  subject  of  the  address  to 
the  South  Midland  Centre  by  Brigadier  F.  Jones,  cb.e., 
E.R.D.,  M.sc,  M.i.E.E.  (Telephone  Manager,  Birmingham 
area).  He  referred  to  the  great  advances  which  had  been 
made  possible,  first  by  the  introduction  of  automatic 
exchanges,  and  more  recently  by  electronic  techniques. 
Without  the  automatic  exchange,  the  telephone  system 
would  have  been  virtually  unworkable.  Even  though  80% 
of  subscribers  were  connected  to  automatic  exchanges, 
50,000  operators  were  still  employed. 

The  transistor,  by  reducing  power  and  space  require- 
ments for  telephone  equipment,  had  made  economical 
the  introduction  of  electronics  on  a  wide  scale.  An  example 
was  the  recently  introduced  subscriber  trunk  dialling  sys- 
tem which  used  electronic  register  translators  to  route 
subscribers'  calls.  A  later  design  utilised  magnetic  drum 
storage.  One  such  drum  could  acconunodate  32,000  digits, 
and  only  four  drums  would  be  necessary  to  handle  all 
outgoing  trunk  calls  from  the  Birmingham  area.  Electronic 
techniques  were  also  being  applied  to  accounting.  At 
present,  preparation  of  the  subscriber's  account  cost  10s. 
Since  with  STD  all  calls  were  billed  together  and  indi- 
vidual calls  could  not  be  identified,  it  was  considered 
necessary  to  submit  accounts  quarterly.  Electronic 
accounting  methods  were  being  developed  for  automatic 
accounting,  again  using  magnetic  storage  drums. 

Two  systems  of  economising  in  cable  requirements  were 
under  investigation.  In  the  first,  a  line  connector  was 
used  designed  to  exploit  the  very  small  time  for  which  the 
average  subscriber's  line  was  normally  in  use.  Switch- 
ing equipment  in  the  local  distribution  system  would 
connect  one  of  a  group  of  subscribers  to  a  common  line. 


so  enabling  the  line  to  be  more  fully  used.  The  second 
development  was  based  on  the  Time-Division-Multiplci 
system  used  in  telegraphy.  For  example,  100  subscribers 
might  be  connected  through  high-speed  electronic  switches 
to  a  single  line  for  successive  i>eriods  of  1  microsecond. 
Thus  100  conversations  could  be  carried  over  a  single 
transmission  channel  without  excessive  discontinuity  or 
distortion  of  speech. 


Science  in  Mechanical 
Engineering 

THE  place  of  science  in  mechanical  engineering  today 
was  discussed  by  I.Mech.E.  President,  Professor  O.  A. 
Saunders,  m.a.,  d.sc.(eno.),  f.r.s.,  m.i.mech.e.  (Imperial 
College),  in  his  inaugural  address  last  week.  Although 
this  provided  the  principal  topic  for  his  address,  there  was 
much  of  broader  interest  for  the  engineer  specialisiof 
in  other  branches  of  the  profession. 

Dealing  with  advances  in  science.  Professor  Saunders 
stresses  that  the  engineer  of  the  future  will  always  need 
to  combine  scientific  knowledge  with  engineering  experi- 
ence. The  "cut  and  try"  element  is  characteristic  of  the 
engineer's  work  and  progress  would  be  slow,  if  not 
impossible,  without  it. 

Broadly  speaking,  science  contributes  to  engineering 
developments  in  three  ways.  It  introduces  new  principles 
through  which  engineers  can  achieve  their  aims;  it 
discovers  new  materials  and  production  processes;  and  it 
shows  how  to  improve  general  and  detailed  designs  of 
appliances. 

One  of  the  difficulties  of  engineering  organisation  today 
is  that  no  great  advance  has  been  made  in  enabling  the 
young  man  to  gain  support  for  new  ideas.  This  is  because 
there  are  far  more  ideas  competing  together  than  p^^ 
viously,  and  assessment  is  becoming  more  and  more 
difficult.  Judging  the  value  of  new  ideas  requires  rare 
qualities  of  breadth  of  knowledge  and  perception  in 
individuals  faced  with  the  task.  Professor  Saunders 
suggests  that  the  task  of  organising  to  take  full  advantage 
of  new  scientific  ideas  and  developments,  and  encourage 
young  men  without  undue  waste  of  material  and  man- 
power resources,  offers  one  of  the  greatest  challenges  to 
the  coming  generation. 

Speaking  as  a  university  professor,  the  president 
suggests  there  are  three  basic  aims  for  engineering 
education.  These  are: 

1.  Broad  fundamental  knowledge  of  the  engineering 
sciences,  with  some  degree  of  specialisation  based  on 
adequate  physics,  chemistry  and  mathematics. 

2.  Ability  to  apply  academic  knowledge  to  engineering 
problems  of  design  and  construction,  including  gather- 
ing together  information  preparatory  to  making 
decisions  involving  both  technical  and  human  problems. 

3.  Ability  to  express  effectively,  verbally  and  in  writing, 
the  necessary  information  to  be  conveyed  to  others. 

So  far  as  school  training  is  concerned,  the  four 
essential  elements  of  sixth  form  education  for  those  aiming 
at  an  engineering  career  should  probably  be  physics  with 
chemistry,  mathematics,  a  language,  and  history.  These 
would  be  appropriate  when  pressure  to  enter  a  university 
is  less  intense  than  at  present. 
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Old  Faradians  Entertain 


VGE  of  venue  and  day  marked  this  year's  Old 
ians  dianer  whkh  was  held  last  Friday  at 
instead  of,  as  on  previous  occasions,  at  the 
ibc  chairman  of  the  Association,  Lt.-Col, 
leeves,  explained  when  proposing  the  toast  of 
I,"  this  had  been  in  deference  to  the  guest  of 
r  Hamish  D.  MacLareo,  k.b.b.,  c.b.,  d.f.c, 
f  the  I.E.E..  who  would,  in  the  next  4S  hours, 
he  post  of  Director  of  Electrical  Engineering  at 
Ity  which  he  had  held  for  so  long  and  with  such 
liic  task  of  handing  over  to  his  successor  made 
norc  convenient  day  than  Thursday  and  this 
ready  booked  at  the  Savoy. 
ish,  replying  for  the  guests,  said  that  they  all 
le  passing  of  the  mighty  battleships  which,  as 
the  line,  had  so  long  held  pride  of  place  in  our 
:his  did  not  mean  the  end  of  the  Navy.  On  the 
le  service  had  a  great  deal  to  offer  to  the  young 
if  today,  both  in  service  and  civil  positions. 


providing  only  that  they  had  the  technical  training,  ability, 
enthusiasm  and  an  element  of  luck.  He  had,  and  he 
admitted  it,  had  his  share  of  the  latter  in  his  time. 

Sir  Harold  Bishop,  c.b.e.,  Director  (rf  Engineering, 
B.B.C,  proposing  the  toast  of  "Faraday  House,"  expressed 
the  pleasure  of  ail  present  at  the  appearance,  his  first 
after  four  months  in  hospital,  of  the  Chairman  of 
Board  of  Governors,  Col.  B.  H.  Leeson.  As  pioneers  of 
the  "sandwich  system"  which  had  produced  so  many  out- 
standing practical  engineers,  the  college  could  reflect  with 
I»nde  that  it  still  remained  self-supporting,  unsubsidised 
and  without  any  strings.  Engineering  students  from  all 
over  the  world  had  passed  through  its  doors  and  would- 
continue  to  do  so  for  many  years  to  come.  Among  the 
many  distinquished  guests  present  were  Sir  Leslie  Carnage, 
M.C.,  Sir  Josiah  Eccles,  c.b.e.,  m.m.,  Sir  William  McFadzean; 
Mr  F.  H.  S.  Brovra,  Deputy  Chairman  CBGB;  Mr  S.  B. 
Warder,  Chief  Electrical  Engineer,  British  Railways  and 
Mr  W.  K.  Brasher,  c.b.e. 


Clean  Conditions  Assembly  Shop 


FATING  the  dilBculty  of  clean  conditioning 
ex  reactor  components  on  site,  Stewarts  and 
.,  Pipework  Engineering  Division  decided  to 
have  installed  a  permanent  clean  conditions 
Lop.  This  is  now  in  service  and  is  integral  with 
engineering  section  of  the  company's  works  at 
ear  Glasgow. 

ssity  for  ultra-cleanliness  of  plant  components 
radiation  is  well  iuiown.  After  preUminary 
shot-blasting  and  vacuum -cleaning,  component 
eated  with  anti-rust  coating  and  passed  on  for 
bly.  The  latter  operations  are  carried  out  in 
irroundings  where,  also,  the  assembled  parts 

off  ready  for  dispatch  to  site.  Efiicteni 
handling   is   important   in   order   to   prevent 

particularly  between  the  shot-blasting  and 
[es  where  dehiys  might  initiate  incipient  rust- 
amination.  This  requirement  is  fulfilled  at  the 
istallation  by  means  of  electric  hoists  running 
rail  system. 

recaotioiis 

lal  clean  conditions  shop  is  immediately 
the  degreasing  and  shot-blasting  units  and 
lor  area  of  7,000  sq  ft.  It  is  partitioned  into 
id  is  of  dust-proof  construction,  having  double 
1  rubber-sealed  doors.  The  shop  is  supplied 
cally  heated  air  at  a  pressure  several  p.s.i. 
spheric  and  filtered  to  a  dust  particle  size  of 
ne-thousandth  millimetre.  The  interior  is  well 
ished  in  non-contaminating  gloss  paint.  To 
nimum  standard  of  cleanliness,  personnel  must 

clothing  and  boots  provided  in  a  changing 
:  entrance. 

coating  is  applied  to  component  parts  in 
/  of  the  clean  shop  by  dipping.  Several  types 

are  used,  one  being  a  synthetic  lacquer  dis- 
tricblorethylene.    The    coating    produced    has 


th^  particular  advantage  that  when  the  component  is 
installed  in  a  reactor  the  lacquer  can  be  removed  by 
volatilisation.  Noxious  vapours  emanating  from  the 
dipping  trough  are  drawn  into  extraction  fan  intakes  in 
the  sides  of  the  trough  and  dispersed.  Coated  components 
are  passed  on  to  the  second  bay,  which  has  a  slightly 
higher  air  pressure  than  the  first  bay,  where  final 
assemUy  is  performed  and  the  inner  bores  are  sealed 
with  polythene  end  caps. 


Part  of  Stewam  and  Lfofdt  Ltd.  clean  conditioning  ifwfi  at  Tollcnat. 

Monorail  hoijt  con  be  seen  with  plenum  pretturlted  air  duct  in  the 

background.     Trilac  coated  componenu  being  auembled  are  fuel  rod 

ttond-piptt  for  Hunttrtton  nuclear  generatlnt  station 
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News  of  the  Week 


NATIONAL  APPLIANCE  SERVICING 

Scheme  for  annual  maintenance  charge  propo^ 

THE  early  establishment  of  a  national  service  organisation  for  domestic  elec- 
trical appliances,  providing  uniform  attention,  uniform  charges  and  quick 
service,  has  been  suggested  by  Mr  N.  A.  H.  Stacey,  economic  and  marketing 
adviser  to  the  General  Electric  Co.  Ltd.  Speaking  at  the  annual  dinner  of  the 
South  Staffordshire  branch  of  the  Elec- 


trical Contractors*  Association  he  stressed 
that  the  essentials  of  such  a  scheme  were 
yearly  contracts  at  fixed  prices. 

His  Idea  Is  for  a  anlf onn  aoDoal  charge 
for    maintaiBing    equlpmcDt    In    perfect 
mniifaig  order.  No  one  had  a  monopofar 
of  the  Idea,  somebody   would  adopt  ft 
■ooncr  or  later  and  it  was  going  to  be 
a  SDCCC8S  with  the  Increasing  number  of 
appliances  In  nsc^  he  told  the  "Electrical 
Times."  In  the  United  States,  the  General 
Electric  were  experimenting  with  a  similar 
sdieme  In  two  States  at  present 
There  was  an  immense  opportunity  to 
add    to   consumer   welfare,    he    judged, 
and  the  time  to  think  about  service  for 
electrical  goods  on  a  national  coverage 
was  now.  Mr  Stacey  told  the  ECA  mem- 
bers that  the  problems  of  mass  produc- 
tion had  been  tackled,  and  those  of  mass 
consumption   and   mass   financing   were 
being  tackled;   we  now  want  to  effect 
mass  servicing. 

Earlier  he  had  referred  to  the  impor- 
tant position  of  the  electrical  contractor 
and  retailer  in  transmitting  quickly  the 
suggestions  and  criticisms  of  the  cus- 
tomer to  the  maker  about  electrical 
products,  not  only  by  reporting  faults, 
but  consumer  preferences  for  colour 
and  shape,  for  performance  and  useful- 
ness. What  the  dealer  thought  of  a 
product  was  important,  **but  what  the 
customer  thinks  is  vital,'*  he  said. 
The  electrical  consumer  goods  industry 


Signpost  to  Sizewell 

REQUEST  for  further  particulars  in 
amplification  of  the  tender  for  the  Size- 
well  nuclear  power  station  has  been 
received  by  the  English  Electric  Co.  from 
the  CEGB.  This  is  taken  in  some 
quarters  as  indicating  that  the  English 
Electric  -  Babcock  and  Wilcox  -  Taylor 
Woodrow  nuclear  energy  group  are  likely 
to  receive  ths  contract  for  the  station. 

Early  this  year  the  Minister  of  Power 
announced  his  consent  to  the  construc- 
tion of  a  650  MW  station  at  this  Suffolk 
coast  site  and  at  the  time  it  was  esti- 
mated that  work  would  start  in  late 
summer.  Subsequently,  planned  output 
from  the  station  was  reduced  to 
550  MW;  but  cooling  water  supplies  and 
other  features  of  the  site  are  suitable 
for  an  output  even  greater  than  the 
650  MW  for  which  application  was 
originally  made. 


was  going  through  one  of  those  periods 
of  "readjustment**  which  have  been 
taxing  its  ingenuity  to  the  limit  for  the 
past  ten  years,  but  there  was  a  prospect 
of  better  times,  since  the  national 
economy  was  sound,  consumer  expendi- 
ture was  still  buoyant,  and  full  employ- 
ment was  being  maintained.  But  he 
urged  that  when  credit  restrictions  were 
eased  the  industry  should  ask  for  a 
reduction  of  purchase  tax  on  electrical 
goods.  Purchase  tax  on  electrical  appli- 
ances, radio  and  TV,  and  certain  other 
consumer  items,  totalled  £106  million 
in  1959. 


350  MW  SETS  FOR  TILBURY 

THE  CEGB  have  received  the  consent 
of  the  Minister  of  Power  to  establish 
a  1,400  MW  power  station  close  by  the 
existing  360  MW  station  at  Tilbury.  The 
first  section  of  the  new  station,  with  two 
350  MW  sets  and  two  coal-fired  boilers 
of  2,450  klb/hr  evaporative  capacity,  is 
to  be  in  operation  by  1965. 


N.  Ireland  dispute  settled 

THE  dispute  over  a  clainn  by  ckrical 
and  administrative  staff  of  the  Electricity 
Board  for  Northern  Ireland  for  parity 
with  employees  in  the  electricity  sapplf 
industry  in  Great  Britain  has  now  been 
settled.  The  dispute  originated  two  yean 
ago  and,  after  lengthy  discussions,  nego- 
tiations broke  down  last  September,  as 
we  reported  on  29  Sept.  Some  400 
employees  then  staged  a  ten-day  strike 
before  returning  to  work  last  moath  to 
allow  negotiations  on  the  outstanding 
differences  to  reopen  between  both  sides 
under  the  auspices  of  the  Ministry  of 
Labour.  These  differences  have  now 
been  resolved. 


REFRIGERATOR 
SALES  FALL 

SALES  of  refrigerators  fell  sharply  in 
September,    but   the    export  picture  is 
brighter.    British    manufacturers*   deliv- 
eries  to   the   home   market  were  65% 
lower  than  in  September  last  year.  R^ 
tailers    took    only    27,248    refrigeraton 
against  77,106  a  year  earlier.  But,  fol- 
lowing  buoyant   sales   early   this  year, 
deliveries  to  the  home  maricet  for  the 
nine  months  to  September  were  still  20$ 
higher  than  in  the  corresponding  period 
of   1959.  Exports  for  the  nine  months 
were  up  42%,  totalling  107,104  units,aod 
the    higher    level    was    maintained  is 
September. 


PYE-EKCO  MERGER  PROPOSED 

A  MERGER  of  the  businesses  of  Pye  Ltd.  and  E.  K.  Cole  Ltd.,  involving  a  shut 

exchange  and  the  formation  of  a  holding  company,  is  proposed  by  the  boards  of 

both  concerns.  One  reason  for  the  amalgamation  is  the  present  difficulties  in  the 

television  industry,  but  both  boards  are  convinced  that  considerable  benefit  wiH 

accrue  from  the  merger  because  of  the 

availability  of  greater  resources,  and  on 

account  of  the  complementary  nature  of 

many  of  the  subsidiary  and  associated 

companies  of  both  groups,  particularly 

in  the  export  field.  At  the  present  time 

the    Pye    issued    capital    is    just    over 

£7i   million,   and   that   of  E.   K.   Cole 

nearly  £1*6  million. 

Under  the  merger,  the  identity  and 
individual  operation  of  both  groups  will 
be  maintained  under  existing  manage- 
ments, with  Mr  C.  O.  Stanley  (of  Pye) 
as  chairman  of  the  new  holding  com- 
pany and  Mr  E.  K.  Cole  as  deputy 
chairman. 

The  proposed  terms  of  the  share  deal 
would  be: 


One  5s  Ordinary  in  the  Holding  Co.  for 
every  5s  Pye  Ordinary  ; 

Three  5s  Ordinary  in  the  Holding  Co. 
for  every  two  5s  Ekco  Ordinary ; 

105  Cumulative  Preference  54%  £1 
shares  in  Holding  Co.  for  every  100  5i% 
Cumulative  Preference  £1  units  in  Pye,  and 


a  similar  exchange  for  Ekco  Cumulatite 
Preference  shares. 

187  Cumulative  Preference  54%  il 
shares  in  Holding  Co.  for  every  100  Ekco 
7%  Cumulative  Participating  Preferred 
Ordinary  stock. 

Both  groups  have  a  number  of  sub- 
sidiaries outside  the  radio  and  electrooic 
sphere.  Pye  Ltd.,  for  instance,  in  addition 
to  its  recently  acquired  Telephone  Manu- 
facturing Co.,  wholly  owns  such  finm 
as  L.  G.  Hawkins  and  Co.,  Lindky 
Thompson  Transformer  and  Service  Co^ 
Unicam  Instruments  Ltd.,  W.  Bryan 
Savage  Ltd.,  Labgear  Ltd.  and  W.  Wat- 
son and  Sons  Ltd. 

On  the  other  side,  E.  K.  Cole  Ltd.  has 
a  major  plastics  business  apart  from  a 
well-established  electronics  concern,  a 
growing  domestic  electric  heating  sectiont 
and  also  has  holdings  in  the  lamp 
industry  through  Ekco-Enslgn  Electric 
Ltd.,  in  which  the  majority  holding  is 
owned  by  Thorn  Electrical  Industries. 
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fety  Code  for  Building  Contracts 

TMENT  of  safety  officers  is  required  for  building  contracting  firms 
regulations  under  the  Factories  Acts  published  by  the  Ministry  of 
ist  week.  The  new  regulations  extend  to  the  civil  engineering  industry 
the  safety  code  already  applying  to  the  building  industry  and  add  new 
;nts,  some  with  electrical  significance, 
as  Ihe  Construction  (General 
)  Regulations,  the  new  code 
jlding  operations  and  works 
tiag  construction  as  defined  in 
ies  Acts.  Any  contractor  who 
1  work  to  which  the  regula- 
:  apply,  and  who  normally 
1  total  force  of  50  or  more, 
squired  under  the  regulations 
It  one  or  more  experienced 
1  safety  officer.  Duties  will  in- 
ising  on  safety  matters  and 
genera]  supervision  over 
i  of  safety  regulations, 
al  requirements  written  into  the 
cover  demolition  precautions, 
power  lines  and  lighting.  In 
IS  with  demolitions,  Ihe  present 
1  79(3)  of  Ihe  Building  Regu- 
largely  repeated.  This  calls  for 
:  cables  to  be  kept  dead  during 

regulation  effectively  re- 
that  requiring  "adequate  and 
lighting  for  all  woiiung  places 
■proachei  to  them. 


civil  engineering  sites  are  written  into  the 
draft  regulations.  All  machines  built 
after  the  regulations  become  law  will 
have  to  have  protection  for  specific 
parts,  such  as  revolving  shafts,  gearing, 
flywheels,  beh,  pulley  and  chain  drives. 
Another  set  of  draft  regulations  is  the 
Construction  (Lifting  Operations)  Regu- 
lations, which  deal  with  the  construction, 
use  and  enamination  of  all  lifting  appli- 
ances, gear  and  tackle  used  in  building 
and  civil  engineering  operations. 


MS  ttriklu  ovtriK 
■vow  bddfan  dtc 
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r  by  provMoa  ot 


n  Australia  .  .  . 

il  Indushies  group  is  reorganis- 
istraltan  interests.  The  wholly 
bsi  diary,  Lancashire  Dynamo 
td.  of  Melbourne,  is  being 
ith  Godfrey  Electrical  Indus- 
}f  Sydney,  and  a  new  company 
)rmed  to  take  over  both  firms, 
ustries  already  owns  half  the 
:quity  and  a   majority   of  its 

capital,  and  has  now  pur- 
:  remainder  of  both  classes  of 
e  new  company  will  be  known 

Australia,  with  Mr  W. 
n  (formerly  commercial  director 
>f  Australia)  as  chairman,  and 
Buckingham  (formerly  general 
ager  of   BltX  (Australia)  as 

.  .  and  Petbow-Pye 

Austrahan  company  with  a 
'    £250,000    has    been    formed 

Pye  Industries  Ltd.,  of  Aus- 
I  Pelbow  Ltd.,  of  England.  It 
te  from  premises  at  Hunting- 
loria,  and  the  plant  will 
extend  its  operation  to  cover 

Petbow  range  (engine-driven 
Dt,  welding  equipment,  mobile 
.  switchboards,  etc.),  also  the 
re  of  "Magnicon"  alternators 
ace  to  the  Macfarlane  Engin- 

Lld. 


Women  urge  H.P. 
safeguards 

THE  National  Council  of  Women  wants 
hire-purchase  agreement  forms  to  be  left 
with  the  buyer  for  four  days  as  a  "cool- 
ing-ofi"  period  before  the  buyer  signs. 
The  annual  conference  at  Scarborough 
carried  by  a  large  majority  a  resolutioo 
urging  the  Government  to  introduce 
legislation  which  would  protect  house- 
wives from  high-pressure  salesmen. 
Other  points  in  the  resolution  were  that 
the  forms  should  be  in  bold  type 
throughout  and  show  clearly  Ihe  basic 
cash  price  and  total  interest,  and  that 
the  buyer's  signature  be  witnessed  by  a 
third  party. 


UPITAL  FOR  NATIONALISED 
INDUSTRIES 

CAPITAL  investment  by  the  CEGB  and 
Ihe  area  boards  during  1960-1961  is  put 
at  £298-3  million  in  a  While  Paper  on 
public  investment  published  on  Tuesday. 
Of  this,  area  board  investment  amouuls 
to  £9S'3  million.  Corresponding  figures 
for  1961-62  arc  £3180  million  and 
£103-4  million  for  area  boards.  For  the 
South  of  Scotland  EB  capital  spending  is 
estimated  at  £26  million  for  1960  and 
£24  milUon  for  1961.  Distribution  expen- 
diture in  the  two  years  being  £8-8  and 
£90  million  respectively.  Corresponding 
figures  for  the  N  of  S  HEB  are  £12-4 
million  and  £16  million,  with  £3-1  and 
£2-6  million  to  go  on  distribution 
projccU.  The  CEGB  and  area  board 
figures  for  1960-61  are  revisions  upwards 
of  totals  earlier  approved  by  the  Minisier. 


STEEL  PRICES  UN- 
CHANGED 

THE  Iron  and  Steel  Board  has  decided 
not  to  make  any  general  increase  in 
steel  prices  as  the  result  of  the  higher 
cost  of  coal  and  coke  but,  because  of 
the  increases  in  costs,  further  steel  price 
reductions  such  as  have  been  made  dur- 
ing the  past  two  years  will  be  impos- 
sible,  they  state. 

Further  changes  which  may  be  made 
diis  year  in  iron  and  steel  prices  are 
likely  to  be  limited  to  a  few  products 
only,  or  to  details  of  price  s 


NEW  STEELWORKS  FOR  T.I. 


A  NEW  integrated  iron  and  steel  worits, 
estimated  to  cost  nearly  £60  million,  to 
produce  some  425,000  ingot  tons  of  steel 
a  year,  is  proposed  by  Tube  Investments 
Ltd.  for  its  subsidiaries.  Park  Gate  Iron 
and  Steel  Co.  The  new  development  will 
be  on  a  site  adjacent  to  the  latter's 
present  works  at  Rolherbam,  The  scheme 
provides  for  ore  preparation  and  sinter 
plants  to  feed  a  blast  furnace  of  26(  ft 
hearth  dia.  The  new  steel-making  plant 
will  have  two  75-ton  Kaldo  furnaces, 
fed  by  hoi  metal,  and  one  75-ton  electric 
furnace,  fed  by  scrap.  The  choice  of  the 
Kaldo  type  was  influenced  by  the  nature 
of    the    home    ores    to    be    used.    Of 


Swedish  origin,  its  vessel  rotates  and 
steel  is  produced  speedily  with  the  aid 
of  oxygen. 

Ingots  will  be  rolled  on  a  blooming 
mifi,  followed  by  a  continuous  billet 
mill.  Finishing  will  bclude  a  10  in,  con- 
tinuous rod  and  bar  mill  and  a  con< 
tinuouB  narrow  strip  mifi. 

To  feed  the  new  blast  furnace,  sup- 
plies of  ore  will  be  increased  from  the 
company's  own  fields  in  Leicestershire, 
Northamptonshire  and  Lincolnshire. 

Building  is  scheduled  to  begu)  next 
year,  with  capacity  ou^ut  achieved  in 
1964. 


A/ter  the  open- 
ing of  English 
Electric  Hse 
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SCOTTISH  HYDRO  UNDER  FIRE 

TWO  new  SUDS  have  been  levelled  at  the  North  of  Scotland  Hyilro-Electric  Board 
— the  National  Trust  for  Scotland  have  now  asked  for  a  reappntiul  of  the  queation 
of  generation  and  distribution  of  electricity  in  the  Highlands,  and  the  newly  formed 
Scottish  Power  Investigation  Committee  intend  to  press  for  a  public  inquiry  into 

hydroelectric  development  plans.  | 

The   National  Trust  have   asked   the 
Secretary  of  Sute  for  Scotland  to  initiate  j 
immediate    consultations     between     his  i 
departments  and  the  Board.  The  Trust  ' 
maintain  that  existing  statutory  arrange- 
ments   governing    the    development    of 
water   power   resources   were   arbitrary, 
outmoded  and  wholly  unsatisfactory. 


esamtaatioa  of  a  kydro^lMtrie  prolect 
wrtB  (he  toard  watJUtti  tbrfr  idMme. 
Ok»  H  wat  pobbbed,  ttieta  w«r«  oolr 
4t  days  M  wUck  to  coaddv  Ihe  lmptf> 
caMoMt,  aad  mo  oblecdoi  coold  be  made 


MARKING  OF  IMPORTS 

PERMANENT  magnets  and  a  variety  of 
hand  tools  are  included  in  provisions 
of  a  new  draft  of  the  Merchandise 
Marks  (Imported  Goods)  Order.  This 
prohibits  the  importation  into  and  the 
sale  in  the  UK  of  such  goods  unlest 
they  bear  an  indication  of  origin.  It 
stipulates  that  each  article  shall  be  die- 
stamped,  etched  or  engraved  with  this 
indication,  and  the  carton  or  container 
must  also  be  stamped  or  printed. 

This  Draft  Order  was  laid  before 
Parliament  on  2S  Oct.,  where  it  has  to 
He  for  40  days. 


Nearing  comple- 
tion are  the  two 
630  ft  towers  to 
carry  the  275  kV 
line  between  West 
Thurrock  and 
Norlhfleet.  The 
crotforms  have 
yet  to  be  added 
and  stringing  wilt 
lake  place  next 
summer.  The 
tower  on  the  Kent 
bank  is  shown  in 
the  foreground, 
with  the  Essex 
lower  in   the  dis- 


Spa 


be- 


tween the  towers 
will  be  4J00  ft 
with  a  minimum 
clearance  of  2S0  ft 
above   high    water. 


hydro-electric  developmeol  either  aa  an 
element  in  an  expanding  Highland 
economy,  in  which  it  is  indispensable, 
or  as  a  factor  in  land  use  and  the  con- 
servation of  wild  or  semi-wild  territory, 
which  has  increasing  importance  as  a 
tourist  attraction,"  the  statement  adds. 

The  Trust  are  prepared  to  carry  objec- 
tion to  the  Board's  Nevis  scheme  to  all 
legitimate  lengths. 

The  other  organisation — the  Scottish 
Power  Investigation  Committee— who 
have  Sir  John  C,  Hendersoa  as  chair- 
man, have  among  their  objects: 

(1)  To  secure  tbe  neceesary  proviaioa 
at  power  for  the  Highlands  by  tbe  moat 
economic  use  erf  tbe  country's  natural 
resources  c^  fuel,  compatible  with  the 
interests  of  the  consumers,  taxpayers. 
tourist  industry,  public  recreation  and  the 
ci»servation  (rf  amenities : 

(2)  to  press  for  an  independent  public 
inquiry  into  plans  for  hvdro-eleettic  de- 
velopment in  the  Highlands : 

(3)  to  draw  attention  to  the  dangers 
of  proceeding  with  such  development 
without  an  inquiry ;  and 

(4)  to  oppose  BI  public  hcanngs  any 
schemes  by  the  electricity  autlioritiei 
which,  in  tbe  view  of  the  Council,  are 
badJy  conceived  in  r^ard  to  economic, 
amenity  and  other  considemdons. 
Outlining  the  Committee's  views,  Sir 

John  Slated  that  while  they  were  anxious 

that  electricity  distribution  in  the  High- 

-,  lands  should  proceed  by  the  best  and 

^  mtwl   economic    means,   present   factors 

{  strongly  suggested  that  thermal  stations 

;  generating  in  Iho  south  and  distributing 

to   the  Highlands   would   mean   cheaper 

electricity  and  be  better  for  Scotland. 


Coal's  Future  in  ScottisAi 
Generatiffl) 

THAT  coal  is  expected  to  remain  tk 
backbone  of  power  production  in  Scoc- 
land  for  the  next  decade  is  evident  frocD 
papers  presented  at  a  Resouicci  Sympo- 
sium in  Edinburgh  this  week.  Althou^ 
yield  from  the  once  prolific  Laoaitsfain 
and  Ayrshire  coalfields  is  dwindlioi. 
economic  workings  have  been  developed 
in  the  Lotbians,  Fife  and  Stirlinphire  to 
supply  base-load  power  stations  such  u 
Kincardine  and  a  t,2O0  MW  stalioa, 
projected  for  1967-70,  in  the  Lothiani. 

About  one-third  of  Scotland's  electridty 
comes  from  water-power,  rcptcientint 
only  a  quarter  of  the  country's  hydro- 
electric potential,  but  further  exploitatiM 
is  at  present  uneconomic  relative  to  otbei 
means  of  generation.  Thus,  if  demand 
continues  to  increase  at  the  current  rale 
of  7%  per  annum,  aliertiative  means  mint 
be  found  to  augment  total  supplies. 
Nuclear  power  in  conjunction  with 
pumped-storage  is  the  most  promisit 
alternative;  the  360  MW  Hunlentoi 
station  is  a  first  step  in  this  directioa. 


OFFICIAL  PUBLICATIONS 

Public  Investment  in  Gt  Britain. 
Cmd.  1203.  HMSO.  Is  9d  (see  pige 
695). 

Draft  of  Merchandise  Maib  (Im- 
ported Goods)  No.  I  OrdM.  1960. 
HMSO.  3d  (see  this  page). 

Rationalisation  of  Electric  Power 
Consumption.  UN  Report.  2s  66. 

Construction  (General  Provisions) 
Draft  Regulations  (9d),  and  Con- 
struction (Lifting  Operations)  Draft 
Regulations.  (Is).  Both  HMSO  (see 
page  695). 


'  Tariff  assessment  of  dual-purpose  rooms 


IN  visw  of  the  increasing  tretid  in 
di'meslic  architecture  for  dual-purpose 
rooms  incorporating   living   and   dining 

I  areas,  the  Southern  Electricity  Board 
h  soon  to  amend  the  existing  tariff  rcgu- 

I  laiion.  The    Board   maintain  th^  such 

I  dual-purpose  rooms  shall  be  assessed  ai 
two  rooms  for  tariff  charges.  Mr 
R.  R.  B.  Brown,  chairman  of  the  Board. 

I  lold  Consultative  Council  members 
recently  that  until  the  new  regulations 
were  introduced  they  would  not  enforce 


their  interpretation  in  any  dispute  that 
might  arise.  He  pointed  out  that  wbea 
the  regulation  was  drawn  up  over  ten 
years  ago  it  included  a  proviso  that 
"rooms  with  structursl  divinont  suck 
as  fixed  or  folded  partitions  count  u 
two  or  more  rooms,  as  the  case  nuy 
be."  Since  then  a  new  feature  had  atiteo 
and  was  not  covered  by  the  regulation. 
One  example  was  a  room  with  t 
buttress  on  each  of  two  opposite  waUf 
and  a  beam  across  the  ceiling,  with  w 
end  being  used  as  a  living  room  and  tbe 
other  as  a  dining  room.  In  anolbef 
extreme  example  of  open  planning  ftcn 
were  no  complete  rooms  as  such,  tal 
the  whole  space  was  divided  into  can)' 
partments  by  half  walls  and  dtha 
architectural  features  designed  to  (i'c 
an  illusion  of  separate  rooms.  He  m^~ 
tained  that  it  would  be  quite  inequilil^ 
for  floor  areas  serving  as  two  foo'r** 
and  with  appropriate  electrical  inst 
lions  to  be  assessed  other  than  is 
rooms.  The  alternative  was  a  tolsl  t 
area  assessment  as  opposed  to  nunben  , 
of  habitable  rooms,  but  this  also  aifii^  j 
arguments,  he  said. 
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B.E^.M.A.  exhibits  at 
Cologne  Fair 

BRITISH  domestic  appliances  will  again 
be  displayed  collectively  at  the  later- 
natjonal  Household  Goods  and  Hard- 
ware Fair  at  Cologne  next  year  as  pari 
of  the  British  Electrical  and  Allied 
Manufacturers'  Association's  enport  drive 
in  the  European  market.  Nine  firms 
will  be  represented,  they  are:  Berry's 
Electric.  Corfield-Sigg,  Dimplex,  Radia- 
tion Ltd^  EE,  GEC,  Heatrae.  Simplex 
Electric  Co.  and  Thorn  Electrical  In- 
dia tries.  No  further  applications  to 
participate  can  be  accepted,  BEAMA 
says,  as  arrangements  have  been  final- 
ised. The  Fair  will  be  held  from  24  to 
27  Feb. 

Mr  S.  F.  Steward,  director  of  BEAMA, 
said  the  Association  was  determined  to 
make  the  exhibit  at  Cologne  one  of  the 
spearheads  of  the  continuing  drive  to 
do  more  business  with  Europe.  BEAMA 
had  urged  the  Government  to  help  their 
export  drive  by  creating  stability  in 
credit  controls  at  home,  which  was  so 
important  in  keeping  unit  costs  down, 
Mr  Steward  added. 

A  recent  survey  by  BEAMA  estimates 
that  £1,900  million  will  be  spent  on 
domestic  electrical  products  by  con- 
sumers in  the  Common  Market  countries 
from  1959  to  1963. 


Instrument  maker  links 
with  New  York  Co. 

DRAVTON  Regulator  and  Instrument 
Co.  has  formed  a  partnership  with  the 
New  York  hospital  apparatus  maker, 
Wibnot  Castle  Co.,  to  make  a  wide  range 
of  hospital  equipment,  including  operat- 
ing tables  and  sterilisers.  Manufacturing 
will  be  carried  out  by  Drayton  Castle 
Ltd.  at  new  works  in  West  Diayton. 

Mobile  switchgear  show- 
room 

SWITCHES  and  fusegear  manufactured 
by  lohiuon  and  Phillips  Ltd.  will  be 
shown  during  the  first  tour  of  a  new 
mobile  showroom  commissioned  by  the 
company.  The  showroom  takes  the 
form  of  a  27  ft  by  7  ft  6  in.  liaUer 
which  will  be  towed  by  a  Bedford  eight- 
diesel  prime  mover  to  sites  throughout 
the  country.  It  will  show  J  and  P  switcfa- 
gear,  transformers,  capacitors  and  cables 
to  parties  of  engineers  from  electricity 
bouds,  the  NCB  and  the  larger  indus- 
trial companies.  Incorporated  in  the 
trailer  is  an  ample  exhibition  space, 
Utnctively  panelled  in  sapele  mahogany, 
together  with  reception  accommodation 
mi  a  small  kitchen. 


Eilubition  at  Sales  Conference 

AN  Khibition  of  domestic  appliances  is 
^  be  staged  in  conjunction  with  the 
EOA  Sales  Conference  at  Harrogate 
''om  28  Feb.  to  3  March  next  EOA 
^(  Dow  inviting  applications  from  manu- 
'stturers  for  space.  The  exhibition  will 
normally  be  open  for  delegates  only  on 
"■*  first  three  days,  but  will  be  open  to 
""  trade  on  the  Friday. 


Officiatty  opened  tost  Friday  by  Mr  Peter  Thomeycroft.   Minister  of  Aviation,  the 

new  Applied  Electronics  Laboratory  of  the  General  Electric  Co.  Lid.  at  Portsmouth, 

shown  above,  is  one  of  a  group  of  three  operated  by  the  company  on   behalf  of 

the  Ministry.  It  is  engaged  on  research  and  development  for  defence  purposes 


ELECTRICAL  DISPLAY  AT 
MOSCOW  FAIR 


BRITAIN  and  Russia  will  exchange 
trade  fairs  next  year.  At  Sokolniki  Pk, 
Moscow,  from  19  May  to  4  June,  Britain 
will  stage  the  largest  foreign  exhibition 
ever  to  be  held  in  the  USSR.  A  big 
Soviet  trade  and  industrial  exhibition 
will  be  held  at  Earls  Court  from  7  July 
to  29  July  and,  at  the  same  time,  Russian 
cultural  events  will  be  staged  in  London 
theatres  and  concert  halls. 

The  elecirical  industry  will  be  well 
represented  at  Moscow.  Of  the  621 
British  firms  participating,  48  are  elec- 
trical engineering  companies.  English 
Electric  wiU  exhibit  the  various  methods 
of  generating  electricity;  the  display  will 
include  a  model  of  a  nuclear  power 
station  and  a  new  colour  film,  with 
Russian  commentary,  on  the  first 
500  MW  nuclear  power  station  at 
Hinkley    Point    Visitors    to    the    A£I 


\EW  OFFICES  FOR 
N.W.E.R 

A  £765,000  contract  has  been  awarded 
to  J.  Cerrard  and  Sons,  of  Swinton, 
Lanes,  by  the  North  Western  Electricity 
Board  for  the  demolition  of  existing 
buildings  in  Dickinson  St,  Manchester, 
and  the  erection  of  a  nine-storey  office 
block,  an  entrance  block  and  a  new  sub- 
station. The  project  is  due  to  be  com- 
pleted in  October,  1962. 


exhibit  will  see  a  mass  spectrometer 
which  enables  impurities  in  materials  to 
be  detected  down  to  one  part  in  a 
thousand  million;  two  of  these  spec- 
trometers have  just  been  ordered  from 
AEI  by  Russia. 

The  British  fair  is  being  organised  by 
Industrial  and  Trade  Fairs  Ltd.  Mr  J.  B. 
Scott,  a  director  of  Crompton  Parkinson 
and  chairman  of  the  Russian  Section 
of  the  London  Chamber  of  Commerce, 
has  been  appointed  committee  chairman 
of  an  advisory  council  set  up  to  help 
the  organisers.  Mr  G.  H.  Jolley,  a 
director  of  AEI  (Export)  Ltd.,  is  also  on 
the  committee.  The  two  fairs  are  jointly 
sponsored  by  the  Association  of  British 
Chambers  of  Commerce  and  the  All- 
Union  Chamber  of  Commerce  of  the 
USSR. 

Sokotniki  Pk,  where  the  British  Fair 
will  occupy  a  23-acre  site,  is  comparable 
to  London's  Hyde  Pk.  The  Soviet 
authorities  estimate  that  one  million 
Russians  will  pass  through  the  turnstiles. 
In  addition  to  using  the  two  halls  buih 
by  the  Americans  for  their  exhibition 
last  year,  the  British  will  pay  25%  of 
the  cost  of  two  more  halls  now  being 
built  by  the  Russians.  As  a  gauge  of 
size.  2,000  Britons  will  be  going  to 
Russia  to  stage  the  fair,  compared  with 
80  Japanese  at  their  exhibition  In 
Moscow  this  year. 


NEED  FOR  CONCESSIONS  IN 
EUROPE 


BRITAIN  was  not  prepared  to  pay  any 
price  for  a  rapprochement  between  the 
Six  and  the  Seven,  but  bridging  the  gap 
was  bound  to  call  for  considerable  con- 
cessions on  both  sides,  Mr  Reginald 
Maudling,  President  of  the  Board  of 
Trade,  said  last  week.  Addressing  the 
annual  conference  of  the  Institute  of 
Directors,  he  said  a  unified  Europe  was 
of  fundamental  importance  to  the  British 
economy.  Unfortunately,  the  suggestion 
was  not  true  that  Britain  only  had  to 
make  up  her  mind  and  the  barrier  would 
be  down.  The  simple  fact  was  that  until 
recently  the  Six  had  not  been  willing 
to  negotiate.  Now  both  sides  were  seek- 


ing a  basis  for  negotiation,  and  that  in 
itself  was  encouraging,  he  said. 

The  Chancellor  of  the  Exchequer,  Mr 
Selwyn  Lloyd,  told  the  Conference  that 
the  reduction  in  Bank  rate  to  51%  did 
not  mean  a  change  in  the  policy  of 
credit  restriction,  but  simply  a  realign- 
ment with  rates  overseas.  Restraint  was 
still  needed  and  Bank  rate,  bank  ad- 
vances, and  restrictions  on  credit  and 
hire-purchase  were  the  right  weapons 
to  do  the  job.  he  said.  Recent  appeals 
for  stable  hire-purchase  conditions  have 
apparently  not  infiuenced  Government 
thinking  yet. 
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CONTROL   CUTS   CfflCKEN   COSTS  Orders  at  high  m 


HIGHLIGHT  of  EDA's  stand  at  this  year's  Dairy  Show  at  Olympia  was,  uadoubledly, 
electrical  broiler-house  control.  Modern  controlled-environmeDt  poultry -rearing 
methods  can,  we  are  lold,  produce  an  economically  priced  bird,  plump  for  the  super- 
market, in  from  three  to  six  months.  This  scientific  mass-production  process  centres 
round  the  broiler-house,  a  thermally 
insulated  wooden  structure.  Here,  incu- 
bator-hatched  chicks,  after  a  period 
under  an  infra-red  "brooder."  begin  a 
nether- world  existence.  As  potential 
broilers  they  will  be  subjected  to  light 
cycles  of  varying  colour  and  intensity, 
in  even- tempera  lure  surroundings,  and 
forced-fed  at  regular  intervals  on  a  care- 
fully prepared  diet. 

llie  process  is  complicated  in  practice 
by  temperature,  food  and  light  cycling 
times  having  to  be  related  to  the  stage 
of  growth  of  stock.  Ventilation,  too,  is 
important  and  must  at  all  times  be 
adequate.  Feature  of  the  EDA  exhibit 
was  a  self-contained  unit  by  means  of 
which  these  variables  can  be  controlled. 
Available  for  about  £150.  the  unit  can 
be  set  for  either  manual  or  automatic 
control.  Temperature  control  and  ven- 
tilation are  effected  simultaneously  by 
extraction  fans.  The  unit  keeps  tempera- 
tures within  specified  thermostatic  limits, 
maintaining  sufficient  ventilation  in 
winter  months  and  enough  cool  air  in 


,  by  fan  cycling.  Should  extreme 
weather  conditions  cause  uncontrollable 
temperature  fluctuations,  an  overriding 
thermostat  operates  an  alarm.  Light 
cycling  is  somewhat  arbitrary,  depending 
a  good  deal  on  individual  opinion,  so 
provision  is  made  on  the  control  unit 
for  switching  a  variety  of  timed  sequences 
of  red.  blue  and  white  light.  Peeding- 
stulT  distribution  in  the  broiler-bouse  is 
by  mechanical  conveyer  which,  of 
course,  lends  itself  to  control  by  the  unit. 


E.R.A.  new  work 

WORK  recently  started  by  the  BRA  in- 
cludes four  surge  phenomena  subjects 
and  two  heating  topics,  according  to  the 
recently  published  October  number  of 
Co-operative  Eleclrical  Research.  The 
subjects  are: 


Inpobc  breakdown  voHaie. 

uvfadgadoa    of    MqMcted    tnge    ydt- 
tan  la  a  -" — *•  '—  — ^-  — — ■ — 


die  pofoniUBCc  o(  floor-licatiDg  vy^cmi 
in  lab  h  London. 

Also  in  the  October  Issue  are  articles 
on  the  rating  of  high-power  circuit- 
breakers,  and  on  ERA  and  CISPR  activi- 
ties in  the  field  of  radio  interference. 


S.T.C.  puts  sound  in 
Lagos  Parliament 

AN  elaborate  sound  system  has  just  been 
installed  at  Lagos  by  Standard  Tele- 
phones and  Cables  in  the  new  National 
Hall,  meeting  place  of  newly  independent 
Nigeria's  Legislative  Assembly.  Apart 
from  amplification  through  1 50  loud- 
speakers concealed  in  the  back  of  alter- 
nate seats,  the  system  provides  for 
simultaneous  translation  into  six  lang- 
uages and  the  recording  of  proceedings 
on  tape  machines.  Sixteen  microphones 
are  suspended  over  the  assembly  and 
Mr  Speaker  and  the  clerks  have  their 
own  microphones  and  a  local  loud- 
speaker. Microphones  in  various  areas 
can  be  faded  out  from  a  control  panel 
and  the  Speaker  also  has  a  button  to 
fade  out  other  microphones  when  he 
wishes  to  be  heard. 


ORDERS  on  hand  of  the  enginecrint 
and  electrical  goods  industries  at  the 
end  of  August  were  at  the  highest  levd 
for  the  past  three  years.  Home  sod 
export  orders  were  both  about  20% 
higher  than  a  year  earlier.  Productioa  in 
July  and  August  was  higher  than  last 
year,  but  with  ths  holiday  season  curt)- 
ing  output,  delivery  dates  leoglheiKd 
considerably. 

Electrical,  engineering  output  eased 
sl[gbtly  b  June,  the  Board  of  Trade 
estimates.  For  the  second  quarter,  pro- 
duction was  about  5%  l>elow  the  first 
quarter  of  this  year  and  11%  short  of 
the  record  level  reached  at  the  end  of 
1959. 


GOVERNMENTS'  CAUSE 
HIGH  PRICES 

THE  knotty  problem  of  commoditj 
price  stabilisation  has  been  looked  into 
by  the  Purchasing  Officers'  Assodatioa. 
After  a  15-month  investigatioa.  i 
research  committee  has  come  to  the  coe- 
clusion  that  any  successful  scheme 
must  remove  the  causes  of  price  fluctua- 
tions, rather  than  attempt  to  control  Ak 
price.  The  committee  puts  mucb  of  tk 
blame  for  erratic  prices  on  the  polm 
of  Governments.  The  tariffs  and  quoH 
against  lead  and  zinc  imposed  by  ibc 
US  are  an  extreme  example  of  aGovEti- 
ment  upsetting  prices,  says  the  repod 
Dumping,  stockpiling  and  subsidiatini 
by  various  Governments  have  also  htta 
major  unsettling  factors,  often  nilb 
harmful  effects  on  t~ 
producer  countries. 


CITRIME  OH  MAHAGEMEHT 

EXPERIENCE  with  the  electricity  supply  industry,  as  well  as  in  other  sectioK 
of  industry,  was  drawn  on  by  Lord  Citrine  when  he  spoke  last  week  in » 
House  of  Lords  debate  on  responsibilities  of  management  Lord  Citriw 
suggested  that  "public  accountability,"  a  phrase  commonly  applied  lo 
nationalised  industry,  would  more  and  more  emerge  as  a  relevant  factor  i» 
considering  the  problems  of  private  industry. 

He  expressed  his  belief  that  manage-  r— 

ment  could  be  taught  as  a  subject,  pro-  Lord  Citrine  old  esperieHe  had  **m 

vided  some  natural  aptitude  was  present.  '  >>'"  fu>  inuag«neBia  given  Um  iI||< 
However,  ability  lo  handle  people  wa,.  !»P".  ?*  !~*  ""»"  '"■'»?'  "<*«^.  "^ 


Aiding  fiood  victims 
VI  Somerset,  AEl- 
Hot point  participated 
in  an  emergency 
washing  centre  at 
the  SWEBs  show- 
rooms at  Taunton. 
The  clothes  were 
alio  dried  and  ironed 
on  the  spot.  AEI- 
Hoi point  also  sent  a 
battery  of  washing/ 
spin  drying  machines  , 
to  Exeter  for  a 
similar  scheme  there 


There  had  been  misunderstanding  aid 
hesitation,  but  nothing  more.  These  diffi* 
culties  had  disappeared  when  matters  hnJ 
been  fully  explained.  Early  experience  will 
nationalisation  of  electricity  supply  bwl 
convinced  him  that  it  was  necessary  Vi 
personalise  management— it  was  not  ("»■ 
sible  to  work  on  a  basis  of  anooymdis 
titles. 

In  another  pari  of  his  speech.  Lord 
Citrine  said  he  was  sure  there  *■* 
greater  reluctance  on  the  part  of  tlie 
Britrsh  people  to  adopt  new  ideas  (&*" 
there  was  on  the  part  of  most  resideaB 
of  other  countries. 
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Hnistry  to  reconsider  Euston-Cretve 
electrification 

SH  RAILWAYS'  modenuMtion  plan  for  tbe  main  line  from  Euaton  to  Crewe, 
on  50  c/s  electrification,  is  to  be  reconsidered  at  Ministiy  of  Transport  leveL 
vhile,  no  new  contracts  for  the  scheme  are  to  be  placed,  although  the  MoT, 
Maiples,  says  there  is  no  question  of  cancellation  of  existing  contracts  and 

under  them  has  continued, 

hand,  he  pointed  out  that  gross  takings/ 
n/year     in     British     Railways 


renewed  look  at  the  London- 
id  electrification  scheme  was 
iced  during  a  debate  on  the  rail- 
in  the  House  of  Commons  last 
which  took  account  of  the  recent 
of  the  Select  Committee  on 
lalised  Industries  on  the  subject 
-BicAL  Times,  28  July).  That  report 
ed  the  methods  of  estimating  em- 

by  British  Railways  but  suggested 
le  London-Midland  scheme  ought 

carried  through  now  that  it  has 


■>  b  £1M  1 

itMij,  MoT,  Mimed  ovt  M  tke  dibale 
tUi  wM  dgU  HoMt  Ibe  coM  of  the 
■Wa  baT«  to  dMMe  in  the  kng  ma 
bcrlo  to  In  for  the  London-MldlaBd 


BTC  has  carried  out  a  reassess- 
)f  the  electrification  scheme  in  the 
t  its  experience  elsewhere  and  this 
ler  "urgent   examination"  by   the 

ry- 

Ing  the  debate  in  general  there 
ridence  of  concern  about  whether 
lid  be  possible  to  make  the  rail- 
self-supporting  in  anything  like 
■resent  form.  But  Mr  Marples  re- 
forthrishtly  all  suggestions  that 
ild  be  possible  to  do  without  a 
ra  system  in  the  UK.  On  the  other 

I  ORDER  FROM  BRITISH 
RAILWAYS 

IRTHER  £51  million  worth  of 
locomotives  and  shunting  equip- 
has  been  ordered  by  the  British 
lort  Commission.  The  contracts 
50  1.700  h.p.  main-line  diesel 
>tives  with  hydraulic  transmission 
8  350  h.p.  engines  with  electric 
lission  for  diesel  shunting  loco- 
s.  The  main-line  diesels  are  all 
estem  Region  as  part  of  the  pro- 
le  to  replace  steam.  Forty-one  of 
unters,  which  are  being  built  in 
jrkshops,  are  for  Western  Region 
0  for  London   Midland   Region. 


Iham's  annual  dinner 

>  prosprcts  for  the  battery  industry 
:  a  down  turn  in  the  motor  trade 
:mphasised  by  Mr  John  Oldham, 
at  his  company's  thirty-first  motor 

dinner  held  at  the  Connaught 
1  last  week.  Over  450  guests  heard 
Idham  call  for  a  revision  of  the 
Item  and  a  more  realistic  attitude 
porta  by  the  Government,  Mr 
d  C.  Oldham  replied  to  the  toast 
u  Hosts."  proposed  by  Mr  R.  E. 
I.  The  evening  concluded  with  a 
t    presented    by    David    Berglas. 

Henderson  and  others. 


only  about  £880.  He  announced  thai 
he  had  aet  up  what  he  called  a  "compact 
study  group"  under  his  own  cbairmao- 
ship  which  is  preparing  a  revised 
modernisation  plan.  The  BTC  was  repre- 
sented on  this  group.  He  promised  a 
White  Paper  setting  out  the  Govern- 
ment's proposals. 

Sir  Toby  Low,  who  was  chairman  of 
the  Select  Committee  whose  report  was 
much  referred  to  in  the  debate,  said  that 
now  the  London -Midland  electrification 
scheme  had  gone  so  far  it  should  be 
completed  as  soon  as  possible.  Mr  A. 
Albu,  a  professional  en^neer  by  train- 
ing, spoke  of  "magnificent  achievements 
made  in  a  very  short  time  by  very  small 
staffs  in  electrification."  He  said  British 
Railways  and  the  electrical  manufac- 
turers, in  organising  the  recent  conference 
and  exhibition,  had  done  much  to  help 
exports.  He  understood  ttiat  six  countries 
had  already  adopted  the  25  kV  50  c/s 
standard  and  more  were  likely  to  do 
so.  However,  he  called  for  a  big  increase 
in  the  professional  engineering  staffs  of 
the  railways. 


Thi.  m  n  fr.c. 
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GROWTH  OF  FIXED  PRICE  TENDERING 


THE  two  main  problems  now  affecting 
electrical  contractora  were,  firat,  the 
acute  shortage  of  electricians  and, 
second,  the  insidious  growth  of  fixed- 
price  lenders  under  conditions  where  the 
forecasting  of  costs  for  years  ahead 
made  tendering  of  work  a  huge  gamble 
in  which  the  cards  were  stacked  against 
the  contractor,  stated  Mr  J.  Y.  Dick, 
president  of  the  Electrical  Contractors' 


Electronics  consortiuin 

A  CONSORHUM  of  five  British  elec- 
tronics manufacturing  companies  has 
been  formed  on  the  recommendation  of 
the  Ministry  of  Aviation  lo  exploit  the 
overseas  and  British  markets  for  a  major 
air-to-ground  multi-channel  telemetry 
system  developed  by  the  member  com- 
panies in  cpllab  oration  with  the  Royal 
Aircraft  Establish  men  I.  Faro  borough. 
The  manufacturers  participating  in  the 
consortium  are  Elliott  Brothers  (Lon- 
don), Mc Michael  Radio,  Rank  Cintel, 
Southern  Inslrumenis  (Contracts),  and 
W.S.  Electronics. 


RADIO  SHOW,  1%1 

NEXT  year's  National  Radio  and  Tele- 
vision Exhibition  will  be  held  at  Earls 
Court  from  23  Aug.  to  2  Sept.  A  preview 
for  special  visitors  will  be  held  a  day 
before  the  opening.  The  show  will  mark 
the  silver  jubilee  of  television  pro- 
grammes, first  seen  at  "Radiolympia" 
in  I936. 


Association  of  Scotland,  speaking  at  the 
Association's  diamond  jubilee  dinner  last 

Looking  at  labour  relationship,  he  said 
that  by  and  large  Scottish  conditions 
were  sound.  The  growth  of  the  unions 
had  forced  a  parallel  growth  in  the 
employers'  organisations.  The  activities 
of  the  latter  had  been  curbed  to  some 
extent  by  the  Restrictive  Trade  Practices 
Act.  There  were  many  who  believed  that 
some  similar  curb  on  unions  was  over- 

On  the  current  phase  of  mergers  and 
takeovers,  he  thought  the  changes  were 
disquieting  despite  the  assurances  of 
the  courteous  circulars  to  the  contrary. 
He  believed  the  natural  buoyancy  of  the 
industry  would  not  be  impaired  and  that 
new  patterns  would  emerge  to  provide 
a  stimulation  for  the  whole  bdustry. 


E.D.A.   speaking   contest 

ENTRIES  will  close  on  I  Dec.  for  the 
1961  EDA  Public  Speaking  Competition. 
Competitors,  who  must  be  employees  of 
the  electricity  supply  industry  and  under 
35  years  of  age,  may  speak  on  "Modem 
Trends  in  Kitchen  Planning."  "Hobbies," 
"Some  Lesser-known  Uses  of  Electri- 
city," "Keeping  Warm,"  or  their  own 
subject  provided  it  is  connected  with  the 
use  of  electricity.  Electricity  boards  will 
begin  their  area  competitions  early  in  the 
new  year  and  the  finals  will  be  held  in 
London  in  May. 
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U.N.   Plans   Thermal 
Station  Study 

STUDY  of  several  aspects  of  thermal 
power  station  design  and  construction 
has  been  approved  by  the  UN  Economic 
Commission  for  Europe's  Committee  on 
Electric  Power.  At  a  meeting  in  Geneva 
last  month,  a  group  of  experts  was  set 
up  to  investigate  burning  of  fuels  of  low 
volatile  content,  use  of  waste  combustion 
products  from  power  stations,  corrosion 
of  air  heater  surfaces  when  oil  is  fired, 
and  general  trends  in  station  design. 

Also  agreed  was  a  meeting  in  Warsaw, 
Poland,  in  the  spring  of  1962  to  consider 
a  symposium  of  reports  on  "rational 
consumption  of  electric  power,"  by 
which  is  meant  increase  in  thermal  and 
economic  efficiency,  including  steps  to 
improve  load  factor  and  power  factor. 
The  committee  had  before  it  at  its  meet- 
ing statistics  suggesting  a  high  level  of 
rate  of  increase  in  electrical  energy  con- 
sumption in  Europe  at  the  beginning  of 
the  year. 


Semiconductor  Research 

RESEARCH  into  the  plastics  deforma- 
tion of  semiconductor  materials,  ger- 
manium and  indium  antimonide,  is  beir.g 
carried  out  at  the  Royal  School  of 
Mines,  Imperial  College,  in  an  attempt 
to  learn  more  about  the  effect  on  elec- 
trical qualities  of  geometrical  defects  in 
the  crystal  lattice  and  of  chemical  impuri- 
ties in  such  extremely  pure  materials. 
Notes  on  this  work  are  included  in  the 
school's  research  report  for  1957-60, 
recently  published.  Amongst  other  work 
discussed  is  experimental  investigation  of 
electro-magnetic  prospecting  for  metallic 
ore  bodies,  which  is  being  used  increas- 
ingly. 


S^^^^i 


OF  THE  WEEK 


"Let  US  bury  the  idea  that  retailing 
is  simple  and  let  the  electrical  trades  be 
pioneers  in  making  retailing  a  highly 
skilled  occupation."  .  .  .  N.  A.  H.  Siacey 
(of  GEC),  at  the  annual  dinner  of  South 
Staffs  branch  of  Electrical  Contractors* 
Association. 

"I  have  no  hesitation  whatever  in 
saying  .  .  .  that  there  is  a  greater  reluc- 
tance on  the  part  of  British  people  to 
adopt  new  ideas  than  there  is  on  the 
part  of  most  residents  of  other  countries.'* 
.  .  .  Lord  Citrine,  speaking  in  a  House 
of  Lords  debate  on  responsibilities  of 
management. 

"Teachers  should  not  only  refrain  from 
appearing  to  be  omniscient,  but  should 
even  lead  those  whom  they  are  respon- 
sible for  into  the  realm  of  the  unanswered 
questions."  ...  Sir  Cyril  Hinshelwood, 
at  Imperial  College  Commemorative  Day. 
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Tape  Prfce,  now  an  overage,  includes  varnishing 


Fuel  in  Birmingham's  Redevelopment 


THE  present  redevelopment  of  Birm- 
ingham City,  referred  to  by  Aid  John 
H.  Lewis.  O.B.E.,  j.p.,  deputy  mayor  of 
Birmingham,  as  the  greatest  redevelop- 
ment plan  in  the  world,  was  the  main 
subject  of  speeches  at  the  Birmingham 
Electric  Club  annual  dinner  recently. 
The  club  members*  contribution  to  the 
city's  prosperity  was  also  referred  to  by 
Mr  J.  R.  Anderson,  president.  Birming- 
ham continued  to  grow  in  stature,  he 
said,  and  it  was  doubtful  if  the  re- 
development in  the  dty  centre,  whether 
it  be  in  roads  or  buildings,  could  be 
matched  anywhere  in  the  world. 

It  may  well  be,  though,  that  long  be- 
fore the  new  buildings  reached  their 
'*half-life*'  it  would  be  found  that  the 
liquid  fuel  they  were  using  would  be 
the  most  expensive  form  of  heating  be- 
cause figures  showed  that  during  the 
past  two  decades,  despite  outside  in- 
fluences, the  increases  in  the  average 
price  of  electricity  had  been  far  less  than 
those  of  competing  fuels,  and  this  trend 
was  likely  to  continue.  The  large  build- 


Survey  of  Transducers 

A  LIST  of  available  types  of  trans- 
ducers, both  current  type  and  those 
under  development,  is  being  compiled 
by  the  Analogue  Data  Processing  Tech- 
nical Committee  of  the  Electronic  En- 
gineering Association.  The  Committee 
is  seeking  the  help  of  manufacturers 
or  users  outside  the  membership  of  the 
Association,  who  will  be  given  the  full 
results  of  the  survey.  A  questionnaire 
indicating  the  information  required  is 
obtainable  from  the  Association  at 
11  Green  St,  W.l. 


PARSONS  CHIEFS  LIFE 

THE  life  of  Sir  Claude  Gibb,  chairman 
and  managing  director  of  C.  A.  Parsons 
and  Co.  Ltd.,  until  his  death  in  January, 
will  be  the  subject  of  this  year's  Parsons 
Memorial  Lecture.  The  talk  will  be 
delivered  by  Dr  A.  T.  Bowden,  chief 
research  engineer  for  C.  A.  Parsons  and 
a  director  of  Nuclear  Power  Plant  Co. 
Ltd.,  at  Newcastle  upon  Tyne  on  4  Nov. 


ings  under  construction  in  the  dty 
centre  would  make  demands  on  the 
electricity  supply  system  as  great  as 
many  large  industrial  consumers. 

Mr  A.  R.  Leith,  senior  vice-president 
of  the  Club,  proposed  the  toast  to  the 
guests,  and  the  response  was  made  by 
Sir  Robertson  King,  ic.B.E.,  chairman  of 
the  Electricity  Council. 


iailiiig 


SPEAKER  at  the  October  luncheon  of 
the  Batti-Wallahs*  Society  was  Major 
H.  W.  Tilman,  who  held  the  close  interest 
of  members  and  guests  with  an  account 
of  long  distance  sailing  in  small  craft. 
The  next  luncheon  of  the  Society  is  to 
be  held  on  Wednesday,  30  Nov.,  when 
the  speaker  will  be  Mr  K.  Beken,  marine 
artist. 


News  in  Brief 

"Electronics  at  Work"  is  to  be  th* 
subject  of  the  concluding  lectures  cotO^ 
memorating  the  twenty-fifth  anniversa^ 
of  Ultra  Electric  Ltd.,  which  is  to  t^ 
held   at   a   special   session    for  sdio^^ 
children    in    the    Royal    Festival   Ha^ 
today,  3  Nov.,  at  2.30  p.m. 

Brook  Motors  Ltd.  have  produced  ^ 
new  16-mm  colour  sound  film  of  tX^^ 
story  of  a'  Yorkshire  river,  includi^=^ 
manufacturing  sequences  at  several  tm^^^ 
tories.  It  is  available  on  free  loan. 

Tube  Investments'  Electrical  Divisic^^ 
recently  held  a  five-day  sales  cooferen^^^ 
at  the  Grand  Hotel,  Folkestone. 

The  Heavy  Plant  Division  of  AEI  Lr«^ 
have  received  manufacturing  instruction^' 
for  mine-winders  worth  over  £230,0O^ 
from  the  National  Coal  Board  and  tH^ 
Union  Corporation  of  South  Africa. 

Berry's  Electric  Ltd.  have  evolved  ^ 
new  demonstration  stand  for  th^^ 
**Magicmaid"  food  mixers  which  are  '•^ 
be  featured  in  a  TV  campaign  startis:^^ 
4  Nov, 

Eastern  Electricity  Board  plan  to  oj 
a  new  service  centre  in  High  St,  Wis 
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St  be  a  long  lime  since  a  Bank 

change  has  met  wilfa  so  little 

,    almost    disregard,    as    did    last 

cut  from  6%  to  5i%.  The  slock 

barely  murmured  its  recognitioa 
ivent.  It  bad  taken  it  {or  granted 
ig  the  speech  made  by  the  Gover- 
the  Bank  of  England  at  the  pre- 
■eek's  bankers'  dinner.  That  gave 

bordering  practically  on  disci □- 
at  a  reduction  was  imperative  in 
I  iron  out  some  of  the  distortions 
d  been  built  up  in  international 

rates,  and  distortions  which  were 
ting  the  United  States  balance  of 
ti  deficit,  creating  distrust  of  the 
and  stimulating  the  great  "gold 
which  has  so  recently  made 
I  headlines. 
lere  at  home,  the  "squeeze"  goes 

Selwyn  Lloyd,  despite  the  falls  in 

domestic  appliances,  lower  home 
■erseas  sales  of  motor  cars,  u 
damant  about  that  Only  three 
fter  the  cut  had  been  made  known 

telling  the  annual  conference  of 
ilitute  of  Directors :  "Some  of 
ly  have  been  wondering  whether 
the  first  sign  of  a  change  in  our 
of  restraint,  of  credit  Tcslriction. 
ilhing  of  (he  kind."  To  John  and 
Itlzen  all  this  must  seem  a  little 
I,  if  not  somewhat  contradictory. 
:  key  to  the  riddle  is  that  the 
id  other  European  governments 
V  choosing  the  lesser  of  two  evils, 
mounts  lo  risking  a  premature 
ig  of  money  rates,  which  the 
f  their  domestic  economies  do  not 

rant,  thereby  hoping  to  stem  the 

the  dollar  and  prevent  an  other- 
Tterioration  in  international  trade 
vould  result  from  the  US  authori- 
ing  drastic  defensive  action, 
e  City  it  all  added  up  to  no  more 

mere  0-2  rise  in  the  Financial 
industrial  ordinary  index  to  321'1. 
also  be  seen  from  my  table  along- 
at  electrical  shares,  too,  showed 
/  any  response. 


One  outstanding  feature  of  the  week, 


the  fl 

has  been 

buying 


3  63s  4id  in 


however,   has  been   the 
ordinary  shares  of  AEI.  The 

here  after  they  touched 
42s  3d  in  the  previous  week, 

Tlie  fall  from  63s  lOid 
the  £1  Ordinary  shares  of  J.  Lucas  can 
part  be  attributed  lo  the  trade  returns 
which  show  that  UK  exports  of  passen- 
ger cars  in  September  were  at  their 
lowest  level  since  February,  1957.  On 
further  consideration  of  Plessey's  bid 
terms  for  Garrard  Engineering,  the  for- 
mer's shares  dropped  from  52s  to  50s  6d. 

■LICmiCAL  SHAH  MOVIMINTS  IITHIR 
SIDI  or  BANK  RATI  CHANG! 

(MIddl*  p'Icn  tt  dtaw  of  dir'i  buiinw) 
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One  of  the  few  items  of  company  news 
was  contributed  by  Crompton  Parkinson, 
who  are  also  participating  members  of 
Atomic  Power  Constructions.  There  was 
nothing  "atomic"  about  the  results,  how- 
ever, with  the  group  profits  before  lax 
for  the  year  ended  30  June,  I960,  at 
£2.750,617  against  £2,755,691  previously, 
and  the  increase  in  the  dividend  from 
the  equivalent  of  1l'2%  to  121%  made 
little  impression  on  the  price  of  the  5s 
Ordinary  shares  at  lis  l}d. — From  our 
City   Correspondent. 


1  Co.  Ud. 

.  in  1959-60  were  a  record,  but 
ing  competition  will  make  keen 
and  mariceling  necessary  if  pro- 
I  to  be  continued.  Lord  Plowden, 
lirman,  warns.  Confident  that  the 
1  for  aluminium,  particularly  in  the 
ill  increase  substantially  during  the 
ve  years,  the  company  has  laken 
a  expand  supplies.  Arrangements 

integration  of  the  manufacturing 
«  of  the  company  and  of  Rey- 
TI   Aluminium   have   been  com- 

and  since  1  Aug.,  the  start  of 
rent  year,  the  facilities  of  the  two 
lies  have  been  operating  as 
y  one  group.  It  is  anticipated 
I  (he  relatively  near  future  the 
of  Reynolds  Tl  Aluminium  will 


be   merged   formally   into    British   Alu- 
minium Co. 
Contactor  Swhcl^ear  Ud. 

Although  the  profit  for  the  12  months 
ended  31  July  last  declined  slightly  to 
£124.170  [.£146,265),  a  final  dividend  of 
10%  maintains  the  total  distribution  at 
14%. Taxation  charge  is  £65,961  (£tf7,J54). 
CromploD  Paikin»oa  Ltd. 

Although  the  group  profit  for  the  year 
to  30  June  last  declined  slightly  to 
£2,750,617.  against  the  previous  year's 
toUi  of  £2,755,691,  dividend  is  raised 
from  the  equivalent  of  1U%  to  121%, 
with  a  final  of  7|%.  Taxation  absorbs 
£1,474,550  {£!.43>i.054).  leaving  a  con- 
solidated net  income  of  £1,276,067 
(£UI7.637). 


Dowdiog  and  Mills 

Profit  for  the  year  ended  30  June  last, 
before  lax.  is  £149,366  {£l4IJ98i,  and 
a  final  dividend  of  3d  per  U  share  again 
makes  the  total  distribution  4|d. 

Hailwood  Indusiries  Ltd. 

Dividend  for  the  year  to  30  June  last 
of  this  fighting  glassware  firm  is  15%, 
and  the  directors  forecast  a  I  least  main- 
tenance  of  that  rate  for  1960-61  on 
capital  increased  by  a  one-for-two  scrip 
issue.  Group  profit  is  £179,817  (£102,985), 
and  after  taxation,  etc.,  net  profit 
amounts  to  £95,093  (£54.22)).  In  main- 
taining the  15%  dividend,  the  directors 
stale  that  they  have  been  influenced  by 
ihe  substantial  programme  of  expansion 
they  have  now  approved,  which  will 
involve  considerable  expenditure, 

Lanrence  Scott  and  Electrwiiotors 

Announcing  a  maintained  interim 
dividend  of  3d  per  5s  share  for  1960,  ■ 
the  direclois  again  point  out  that  com- 
petitive conditions  have  become  increas- 
ingly severe  and,  moreover,  that  produc- 
tion has  been  adversely  affected  by  cer- 
tain contracts  undertaken  during  the 
period  of  order  scarcity.  As  a  result, 
the  profit  level  for  the  current  year  is 
likely  to  show  a  decrease  on  previous 
years.  Nevertheless,  it  is  expected  that 
the  previous  year's  final  of  6d  p:r  share 
will  be  maintained.  The  volume  of  in- 
coming orders  received  during  I960  is 
considered  satisfactory,  in  view  of  pre- 
vailing trading  conditions. 

Longmon  Brotben  Ltd. 

With  profit  increasing  to  £256,048  for 
Ihe  year  to  4  Aug.  last,  ihe  dividend  is 
raised  a  further  5%  to  30%  for  this 
conduit  and  tube  firm.  Profit  for  the 
previous  year  was  £170,834  before  tax. 
After  taxation  charge,  the  net  profit 
becomes  £127,348  (£87.434). 

L.  Stene  and  Co.  Ltd. 

The  redundancy  news  no  doubt  con- 
tributed to  the  poor  result  of  this  con- 
cern's "rights"  issue  of  762,528  Ordinary 
Ss  shares.  Only  about  66%  (502,995) 
of  the  shares  were  applied  for. 
Waile  and  Son 

This  lampshade  firm  has  had  a  healthy 
increase  in  sales  for  the  first  nine  months 
of  1960  compared  wilh  the  previous  year, 
and  the  chairman  estimates  that  profits, 
before  tax,  for  the  year  should  be  at 
least  £50,000~sufflcient  to  absorb  the 
present  debit  balance  on  profit  and  loss 
account  and  enable  the  resumption  of 
dividend  payments. 

Intended  Dividends 

Anglo-Portuguese  Telegraph  Co.  Interim 
3%  (same). 

Alias  Electric  and  General  Trust. 
Interim  3%  (against  equivalent  of  2%). 

Bulpilts    (Swan    Brand).    Interim    5% 

Edwarek   Higli    Vacuum    Lid.    Interim 
5%  (against  equivalent  of  4%). 
Power  Investment  Corpn.   Interim  4% 

Fre.rsed  Steel  Co.  Interim  9%   (.tame), 
but  on  larger  capital, 
.Smiu-Plati    Industries.    Interim    4i% 
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Contracts  Open  at  Home  . . . 


Dates  given   are    the   final  for   receipt   of 
tenders  unless  otherwise  stated. 

3  Not.— Newcastle  upon  Tyne  C.C  (1)  Elec- 
trical installation  in  further  extensions  and 
alterations  at  Heaton  Grammar  and  High 
Schools.— Sec  27  Oct.  issue. 

3  Nov.— Sanderland  B.C  Supply  of  gas 
and  electric  cooking  eauipment  for  Bede 
Granmiar  School.— JSee  27  Oct  issue. 

4  Nov.— Bristol  C.C.  Electrical  installation, 
on  fixed-price  basis,  at  new  Redland  Tmg 
College,  Redland  Hill.  Applications,  by 
contract(»^  on  NJ.C.E.1.C.  roll,  for  re- 
advertised  tender,  to  City  Architect,  Council 
Hse,  by  above  date. 

4  Nov.— Down  C.C.  All-electric  lifting 
and  heating  installation  in  Child  Health  and 
Welfare  Clinic,  Knocknee  Ave,  Kilkeel.— 
See  13  Oct  issue. 

4  Nov.— DonlMrtOB  CC.  Supply  of  Group 
**B"  tubular  steel  columns.^See  27  Oct 
issue. 

4  Nov.— ddbury  B.C  Erection,  on  fixed- 
price  basis,  of  88  Class  "B**  concrete 
columns,  supply  and  fitting  of  jpost-top  lan- 
terns with  lamps/control  gear/ume  switches, 
plus  resiting  of  l6  units  and  conversion  to 
MBF/U  operation  along  various  roads. — 
See  20  Oct  issue. 

4  Nov.— Storaoway  B.C.  Electrical  work  in 
erection  of  ten  houses,  Keith  and  Newton 
streets.  Applications  to  architects:  Gratton 
and  McLean,  21  Woodside  Terr,  Glasgow, 
by  above  date. 

5  Nov.— East  AiigUan  Hospital  Board. 
Applications  for  inclusion  in  list  of  approved 
contractors  to  Board's  Engineer,  Block  **B," 
Government  Bldgs,  Brooklands  Ave,  Cam- 
bridge, by  above  date. — ^Advertised  27  Oct. 
issue. 

5  Nov.— LongbeatOB  U.D.C  Supply  and 
erection  of  64  sodium  units  and  474  post-top 
lantern  filament  Group  1!  street  lighting 
units. — See  20  Oct.  issue. 
5  Nov.— New  Windsor  B.C.  Supply  of 
(Item  IS)  lamps  and  (Item  21)  fittmgs  and 
cable  for  year  to  31  Dec.,  Wl.— See  6 
Oct.  issue. 

7  Nov. — Aldcrshot  B.C.  Supply  and  erection 
of  Group  "A"  25  ft  steel  columns  with  140 
W  sodium  lightins  along  Lower  Farnham 
Rd  and  Group  "B  IS  ft  steel  coluiims  and 
60  W  sodium  lighting  along  Church  La 
West/Ayling  Hill.— See  27  Oct,  issue. 
7  Nov. — Baildon  U.D.C.  Electrical  work  in 
30  houses  at  The  Grove.  Housing  Manager, 
Town  Hall. 

7  Nov. — Belfast  CC.  Electrical  work  in 
alterations  and  renovation  at  Falls  Rd 
Public  Baths.— See  27  Oct.  issue. 
7  Nov.— Bristol  CC.  (b)  Electrical  instal- 
lation, on  fixed-price  basis,  in  primary 
school  at  Withywood.  Applications  to  City 
Architect,  Council  Hse,  by  above  date. 
7  Nov.— East  Suffolk  CC  Street  lighting 
included  in  Contract  No.  36  for  making  up 
of  247  yd  private  road. — Sec  27  Oct.  issue. 

7  Nov. — ^Edinburgh  (2)  Electrical  services 
renewal  in  Ward  4  alterations  at  Northern 
General  Hospital.  Applications  to  consulting 
engineers:  Hulley  and  Kirkwood,  5  Lyne- 
doch  St,  Glasgow  C3,  by  above  date. 
7  Nov.— Manchester  CC.  Contract  323. 
Electrical  installations:  12  flats,  two  shops 
and  ten  garages,  Greenwood  Rd. — Adver- 
tised 27  Oct.  issue. 

7  Nov. — ^Swanage  U.D.C  Electrical  instal- 
lation in  new  depot  at  King's  Rd*West. — See 
20  Oct.  issue. 

8  Nov.— Flintshire  CC  Electrical  installa- 
tions on  smallholdings:  (a)  Wood  Farm; 
(b)  Talwrn  Scheme  (3  holdings);  (c)  Shord- 
ley  ull  at  Kinnerton.  County  Land  Asent, 
Maysmor  W.  Jones,  16  Wrexham  St,  Mold. 
Deposit  £1    Is. 

9  Nov. — f^.l.    Hospitals   Authority.   Supply 


of  two  heated  food  conveyors.  Purchasing 
Officer,  Belfast  Hospital  Management  Com- 
mittee, Broadway. 

9  Nov.— Cheadle  and  Gatley  UJ).C  Supply 
and  erection  of  30  Group  **A'*  pre-stressed 
concrete  columns  with  400  W  mercury 
vapour  lanterns  in  Bird  Hall  La. — See  27 
Oct.  issue. 

9  Nov.— Chelmrford  B.C  (c)  Electrical 
installation  in  new  livestock  market,  Victoria 
Rd.— See  27  Oct.  issue. 

9  Nov. — ^Dnriiam  CC  Electrical  installations 
in  standard  police  houses  at  Darlington  Rd, 
West  Auckland  and  Low  Grange  Ave, 
Billingham.  Applications  to  County  Archi- 
tect, South  St,  Durham,  by  above  date. 

9  Nov.— EdiBboifh.  (2)  Electrical  works  in 
conversions  to  form  ante-natal  clinic  at 
Eastern  General  Hospital,  Edinburgh  6. 
Applications  to  Ian  Hunter  and  Ptnrs,  46 
Palmerston  PI,  Edinburgh  12. 

10  Nov.— Derby  B,C  Supply  of  49  200  W 
sodium  discharge  units  on  35  ft  steel  columns 
for  A5]ll  Raynesway  Trunk  Rd  lighting. — 
Advertised  27  Oct.  issue. 

10  Nov.— Nortiiwieii  ILD.C  Supply  and 
installation  of  40  Group  "A"  concrete 
columns  with  sodium  lamps/lanterns/gear.— 
See  20  Oct.  issue. 

10  Nov.— Saffoik  and  Ipswidi  Fire  AoChoiity. 

Electrical  work  at  Colchester  Rd  Fire 
Station. — ^Advertised  27  Oct.  issue. 

10  Nov.— Sondcfland  B.C  Electrical  instal- 
lation in  sports  pavilion,  Marley  Pots. 
Borough  Architect,  Grange  Hse,  Stockton 
Rd. 


11  Nov. — Es&tx  CC  Supply  and  erection  of 
U  35  ft  tubular  steel  coluoms  with  200  W 
linear  sodium  lanips/gear  on  All  round- 
about at  Stump  Cross.  County  Surveyor, 
Highways  Dept.,  Old  Court,  Chelmsford. 
11  Nov. — ^Honliam  U.D.C.  Supply  and  erec- 
tion of  26  Stanton  Group  B  concrete 
columns  and  G.E.C.  post-top  lanterns  for 
Hawkesbourne  Rd  and  Redkiln  Way  light- 
ing. Applications  to  Council  Surveyor, 
Council  Offices,  Horsham  Pk,  by  above  date. 

11  Nov.— New  Wladaor.  Electrical  instal- 
lations in  two  maisonnettes  at  Clewer  New 
Town. — See  13  Oct.  issue. 

11  Nov.— Oldbury  B.C  Erection,  on  fixed- 
price  basis,  of  20  Class  **B"  concrete 
columns,  supply  and  fitting  of  post-top 
lanterns/lamps,  control  gear/time  switches  on 
Lion  Farm  estate. — See  20  Oct.  issue. 
11  Nov. — ^Wrcsham  B.C  Supply  and  erec- 
ton,  on  fixed-price  basis,  of  ten  25  ft  fluted 
steel  colmnns/brackets  and  140  W  sodium 
vapour  lanterns/lamps  for  A483  (part)  light- 
ing.— ^Advertised  27  Oct.  issue. 
14  Nov.— Malvern  UJ>.C  Erection  of  151 
concrete  columns  and  lanterns  plus  provision 


of  wirin^lamps  on  seven  new  estates  to- 
gether with  the  removal  of  four  gas  lightint 
columns. — ^See  27  Oct.  issue. 
14  Nov. — ^N.A.T.O.  InfrastrvceBR.  Provisioa 
and  proving  of  a  very  low-fre<^uency  radio- 
telegraph transmitting  station  m  North  of 
England. — ^Advertised  13  Oct.  issue. 

14  Nov.— Wcat  RMing  CC  Changeover 
from  d.c.  to  a.c.,  by  contractors  oo 
N.1.C.E.LC.  roll,  at  Beech  Towers,  Stain- 
diffe,  Dewsbury. — See  27  Oct.  issue. 

15  Nov. — Rayteigh  U  JD.C  Supply  and  erec- 
tion of  14  Group  '*A**  concrete  columns  and 
28  sodium  lamps/gear  for  A 127  Southend 
Arterial  Rd  lighting.  Engineer  and  Surveyor, 
Council  Offices. 

15  Nov.— WlMley  Bridge  U.D.C  Supply  and 
erection  complete  of  16  Class  **A*'  concrete 
columns  with  sodium  lighting. — See  27  Od 
issue. 

16  Nov.— ^pswieh  B.C  Electrical  installatioa 
in  proposed  56-person  aged  people's  home, 
Chantry  estate.— See  20  Oct.  issue. 

16  Nov.— Wiyan  B.C  Electrical  instaUatioiis 
in  27  dwellm^  on  Drummond  Sq  site. 
Borough  Engmeer,  Hewlett  St.  Deposit 
£1  Is. 

17  Nov.— Belfast  CC  Electrical  installatioo 
in  Assembly  Hall,  Dunkeld  Gdns  Modd 
Secondary  School  for  Girls.— See  27  Od 
issue. 

17  Nov.— Binnin|{ham  CC  Socket-oudet 
installations  and  hghting  installation  repain 
in  250  houses  at  Acock*s  Green.— Setf  20 
Oct.  issue. 

17  Nov.— Daridd  U.D.C  Rewiring  of  118 
houses.  Surveyor  and  Public  Health  Inspec- 
tor, Council  Offices,  Darfield,  near  Barasley. 
17  Nov.— Fylde  Water  Board.  Supply  of 
flow  recorder  panel  and  hydraulic  measuring 
equipment. — ^Advertised  13  Oct.  issue. 

17  Nov.— Glasgow  T.C  Supply  of  heavy  can- 
teen equipment  for  school  kitchens  includ- 
ing: (item  7)  fish  fryer  ^  (8)  refriaerators; 
(9)  food  preparing  machine ;  (10)  hot  cup- 
board; (11)  potato  peeling  machine;  (1/) 
mixing  machme;  (Ij)  meat  slicer.  City 
Architect,  Education  Section,  20  Trongate, 
Glasffovir  C!<  1 

18  Nov.— Homcharcii  U.D.C  Class  "A" 
lighting  for  Trunk  Rd  A 13;  resiting  of  30 
steel  units  and  erection  of  34  steel  units; 
(2)  supply  of  34  steel  colunms;  (3)  supply 
of  83  lanterns ;  (4)  supply  of  83  sets  control 
gear ;  (5)  supply  of  83  horizontal  400  W 
MBF/U  lamps.  Engineer  and  Surveyor, 
Council   Offices,   Billet  La.   I>eposit  £2  2s. 

19  Nov.— Flintshire  CC  Conipressor  for 
charging  B.A.  cylinders.  Chief  Fire  Officer, 
Coast  Rd,  Rhyl. 

21  Nov.— Morpetk  R.D.C  Electrical  insUl- 
lations  in  18  houses,  Mitford.  Engineer  and 


Your  Queries  Answered 

Readers  are  Invited  to  maice  use  of  our  free  enquiry  department  which  possesses 
wide  resources,  including  an  index  of  trade  information  with  over  100,000  entries 

A  Selection  from  the  108  queries  answered  this  week 

Machine  Co.  Ltd.,  175  High  St,  Deri- 
tend.  Birmingham  12. 

"Veto**  fluorescent  lamps — agents  for? 
R.B.— Data  (Overseas)  Co.  Ltd.,  31 
Moscow  Rd,  Caroline  PI,  W.2. 

"Rota-Plan"  light  diffoser— makers  of? 
J.T.C.— Rotaflex  (G.B.)  Ltd.,  4  Nile  St, 
N.l. 

"Cleanmaster*'  vacamn  dtmaen-^t' 
pairers  of?  E.S. — Elcctrix  Ltd..  Sterling 
Wks,  Dagenham,  Essex. 

"Dee  Gee"  egg  boilers— makers  of? 
C.J.B.— David  Griffin  Ltd..  39  Wimbornc 
Rd.  Poole,  Dorset. 


''Leetross"  towel  and  clothes  dryers — 

address  for  spares?  M.A.N.W.E.B.— 
Electronic  Precision  Equipment  Ltd.,  46 
Windmill  Hill,  Ruislip,  Middx. 

"Behr"  convector  heaters — ^agents  for? 
E.E. — ^Joseph  Lang  and  Co.,  148  Fleet 
Rd,  N.W.3. 

"Vogue"  vi^ashlng  machines — agents 
for?  S.W.E.B.— Metalcraft  Mnfg.  Co. 
(Canada)  Ltd.,  37  Berners  St,  W.l. 

"Twlnnyvac"  vacuum  cleaners — agents 
for?  L.E.B.— F.  Horn,  55  Park  La,  W.l. 

"Mastermatic**  vending  machines — 
makers   of?   V.C. — The   Master   Vending 
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J.    R.    Miles,    Council    OflBces, 

-Monelbiirgh  B.C.  Supply  and 
f  66  IS  ft  and  IS  2S  ft  concrete 
uid  installation  of  mercury  and 
Khtin^  in  various  roads.  Burgh 
Municipal  Offices. 

-DoMin.  Electrical  installation  in 
pathological  laboratory  and  mor- 
ding  at  Sir  Patrick  Dun's  Hos- 
ails  from  consulting  engineers: 
ob,  98  St.  Stephen's  Gn,  Dublin. 
10. 

MiddkaeK  CC.  Contract  Sub.  39. 
^ting  and  heating  of  power  house 
ims  Sewage  Wks,  N.9,  by  con- 
with  d.c.  experience.  Contract 
upply  of  miscellaneous  plant  and 
atic  telephone  exchange.  Details 
ulting  engineers :  J.  D.  and  D.  M. 
67  Tufton  St,  S.W.I.  I>eposit 
lade  payable  to  the  consultants. — 
[  in  this  issue. 

•Mandiestcr  CC  Electrical  instal- 

Harpurhey  Technical  High  School 

City   Architect,   P.O.    Box   488, 

-Aberdeen  CC  Supply  of  lamps 
»1.  Superintendent  of  Lighting,  262 
Advertised  in  this  issue. 

roCtcnliaiii  B.C  Supply  of  (Item  3) 
year. — See  27  Oct.  issue. 

Iraintree  and  Boddng  U.D.C  (1) 

\i  112  Group  **B"  prestressed  con- 
imns;  (2)  supply,  erection  and 
lis  4S/60  W  sodium  lanterns; 
cable  ducts ;  (4)  dismantling  exist- 
lation;   (S)  incidental  works.  En- 

1  Surveyor,  Town  Hall,  Braintree. 

2  2s. — Advertised  in  this  issue. 

liigweU  U.D.C  (i)  Supply  of  (a) 
columns  and  (b)  lanterns/lamps; 
>n  and  installation  of  21  200  W 
lits  for  All  No.  2  lighting  scheme, 
ind  Surveyor,  Council  Offices,  Old 
d,  Loughton.  Deposit  £2  2s. 
Innchestcr  CC  Supply  and  instal- 
Hitside  lighting  of  existing  aeration 
Davyhulme  Sewage  Wks.  City 
Town  Hall,  Manchester  2. — Adver- 
ts issue. 

Stockport  B.C.  2.  Electrical  instal- 

>po6ed   Welfare   Clinic,   Lon^ord 

Reddish.    Documents^    available 

IT.,  from  Borough  Architect,  Town 


13  Dec.— Kirkcaldy  T.C  (b)  Electrical  work 
in  erection  of  new  hall  at  Links  St.  Details 
from  quantity  surveyor:  G.  Cubbage,  203 
High  St,  Kirkcaldy. 

14  Dec— Matlock  U.D.C  Supply  and  instal- 
lation complete  of  nine  sewage  pumps  at 
four  pumping  stations  in  Darley  Vale. — See 
6  Oct.  issue. 

No    date    stated— N^   of    Scotland    H.E.B. 

60  MVA  transformer  for  Pers]e)[  substation, 
Aberdeen. — Advertised  13  Oct.  issue. 

No  date  stated— St   Faith's  and   Aybham 

RiD.C  Supply  of  columns,  lanterns,  lamps 
and  auxiliary  equipment. — See  13  Oct.  issue. 

. . .  and  Overseas 

Details  of  items  marked  *  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Use,  Theobalds  Rd,  W.CJ,  quoting 

reference, 

11  Nov. — ^Indla.  L.T.  insulators.  Superin- 
tending Engineer  (Proc.),  Rajasthan  State 
E.B.,    Power    Hse,    Jaipur.    B.o.T.    (ESB/ 

27850/60).* 

11  Nov.— Pakistan.  36,000  lb  l.t.  bitumen 
compound ;  4,000  lb  plastics  compound ;  l.t. 
pin  and  shackle  insulators.  Director  of 
Stores,  W.A.P.D.A.,  Gardee  Trust  Bldg,  Old 
Anarkali,  Lahore.  B.o.T.  (ESB/28200  and 
28291/60).* 

14  Nov. — ^America.  Three  items  disconnect 
horn  gap  switches  and  disconnect  fuses. 
Dept.  of  Interior,  Bureau  of  Reclamation, 
C.  S.  Shisler,  Contract  Purchase  Unit,  Bldg 
S3,  Denver  Federal  Center,  Colorado.  B.o.T. 
(ESB/28199/60).* 

14  Nov. — Banna.  S,  10  and  IS  A  three-i)in 
plugs/sockets,  tumbler  switches  and  9  in. 
Coolicon  shades.  Director-General,  Union  of 
Burma  Purchase  Board,  St.  John*s  Rd, 
Rangoon.  B.o.T.  (ESB/27864/60).* 

14  Nov.— India.  35,000  vd  l.t.  and  h.t. 
p.i.l.c.d.s.t.a.  cable.  General  Manager,  Delhi 
E.S.U.,  Rajghat,  P.O.  Box  589.  Bo.T.  (ESB/ 
27666/60).* 

14  Nov. — India.  132  kV  transmission  line 
conductors  and  accessories.  Superintending 
Engineer  (Projects),  Madhya  Pradesh  Elec- 
tricity Board,  Jabalpur.  B.o.T.  (ESB/27619/ 
60).* 

15  Nov. — ^America.  Ten  items  wire  and 
cable    including    control    cable    and    wire. 


CONTRACTS  PLACED 


ham  Hospital  Board,  (a)  Rewiring 

(b)  o.c.b*s  for  Lea  Castle  Hos- 

nsgrove ;  (a)  Whittaker  Bros.  Ltd., 

id    Qy)    Midlands    E.B..    £1,415. 

Binmngham    and    Midland    Eve 

Dale    Electric    Contractors    (Bir- 

Ltd.,  £17,191.  Electrical  services 

t  Lucy   Baldwin  Maternity  Hos- 

istrial  and  Domestic  Lighting  and 

.  Ltd.,  £1,975.  Recommend^. 

m  B.C  Electrical  installations  in 
ague  St  redevelopment  dwellings. 
Item  E.B.,  £15,993. 

I^C  Road  heating  for  approach 
Pt  garage,  Yorkshire  E.B.,  £1,425. 
work  in  252  maisonnettes  on  three 
G.  Bailey  and  Co.  Ltd.,  £26,160. 
ided. 

.D.C  Supply  and  erection  of  130 
nns  complete  with  60  W  sodium 
ibacus  Municipal  Ltd. 

ft  B.C.  Electrical  installations  in 
i  estate  houses,  Hughes  (Lowestoft) 
fl.  Recommended. 


to    Winterton    Hospital,    Sedgefield,   James 
Scott  and  Co.,  £1,873. 

Newcastle  npon  Tjme  CC  Lighting 
improvements  at  Whickham  View  School, 
Dougal  and  Railton  Ltd.,  £3,237.  Recom- 
mended. 

Oxfordsiiire  CC  Supply  and  erection  of 
five  25  ft  and  seven  35  ft  steel  columns 
with  140  W  and  200  W  sodium  lighting. 
Abacus  Municipal  Ltd. 

Sorrey  €L€L  Rewiring  of  St.  Nicholas 
Boarding  School,  Buchanan  and  Curwen 
Ltd.,  £1,120. 


Dept.  of  the  Interior,  Bonneville  Power 
Administration,  1(X)1  N.E.  Lloyd  Boulevard, 
Portland,  Oregon.  B.o.T.  (ESB/28475/60).* 

15  Nov.— America.  Seven  1,500  kW  diesel 
engine  generating  sets.  U.S.  Army  Ensineer 
District,  Mobile  Corps  of  Engineers,  Bldg  3, 
2301  Grant  St,  Mobile,  Alabama.  B.o.T. 
(ESB/28483/60).* 

15  Nov. — Pakistan.  14  items  accessories  in- 
cluding lampholders,  switches,  plugs  and 
sockets.  Director  of  Stores,  Electricity, 
Water  and  Power  Development  Authority, 
Gardi  Trust  Bldg.  Old  Anarkali,  Lahore. 
B.O.T.  (ESB/28 167/60).* 

16  Nov.—Anstralla.  Ten  mile  2-2  kV  0-03 
twin  core,  wire  armoured  lead  sheathed 
cable.  Secretary,  Victorian  Railway,  Spencer 
St,  Melbourne  C.l.  B.o.T.  (ESB/28 112/60).* 

16  Nov.— Australia.  230  kV  transformers 
for  Terang  terminal  station.  72,000  10  in.  disc 
insulators.  State  E.C.  oi  Victoria,  William  St, 
Melbourne.  B.o.T.  (ESB/28170  and  1/60).* 

16  Nov.— New  Zealand.  Overhead  travelling 
crane.  Town  Clerk,  P.O.  Box  2199,  Welling- 
ton C.l.  B.O.T.  (ESB/28459/60).* 

16  Nov. — ^Pakistan.  24  motor  driven  pump- 
ing sets.  Deputy  Director-General,  Industries, 
Trade  and  Supply,  P.I.D.C.  Hse,  Motijheel, 
Dacca.  B.o.T.  (ESB/27884/60).* 

17  Nov. — ^America.  Load-frequency  control 
set  for  Watertown  power  system  operations 
oflBce  and  telemetenng  equipment  for  Rain- 
bow substation.  Dept.  of  the  Interior, 
Bureau  of  Reclamation,  Bldg  53,  Denver 
Federal  Center,  C:olorado.  B.o.T.  ^ESBj 
28114/60).* 

18  Nov. — S.  Africa.  Armoured  underground 
telephone  cable  and  accessories  for  S.A. 
Railways.  Chairman,  Tender  Board,  P.O. 
Box  7784,  Johannesburg.  B.o.T.  (ESB/ 
27633/60).* 

21  Nov.— Australia.  Two  53-ceU  3,000  Ah 
Plants  type  batteries,  two  4-cell  200  Ah 
batteries  and  chargers.  QNnmerdal  Manager 
and  Secretary,  E.G.  of  N.S.W.,  Box  5257, 
G.P.O..  Sydney.  B.o.T.  (ESB/28 148/60).* 

22  Nov.— America.  Two  55,555  kVA  13-8 
kV  vertical  shaft  alternators  for  Trinity 
Power  Plant.  Dept.  of  the  Interior,  Bureau 
of  Reclamation,  Bids  53,  Denver  Federal 
Center.  B.o.T.  (ESB/27664/60).* 

23  Nov. — Pakistan.  Lighting  fixtures  and 
refrigerators.  Director  of  Supply,  East 
Pakistan,  P.I.D.C.  Hse,  Motijheel,  Dacca. 
B.o.T.  (ESB/28 139/60).* 

8  Dec — Sudan.  Six  items  p.i.l.c.  telephone 
cable.  Controller  of  Stores  and  Workshops, 
Dept.  of  Posts  and  Telegraphs,  Light  Indus- 
trial Area.  Khartoum  South.  B.o.T.  (ESB/ 
27625/60).* 

14  Dec— India.  Two  50  kW  short-wave 
radio  transmitters.  Tender  reference  SE4/ 
3972-L/lll-A,  fee  15s,  from  Directorate- 
General  of  Supplies  and  Disposals,  N.I.C. 
Bldg,  Parliament  St,  New  Delhi. 

15  Feb.— India.  Railway  25  kV  o/h  equip- 
ment for  (i)  Sealdah  to  Ranaghat  (250  km); 
(ii)  Dum  Dum  Junction  to  Bongaon  (80  km). 
General  Manager  and  Chief  Enmneer,  Rail- 
way Electrification,  235  Lower  Circular  Rd, 
Calcutta  20.  B.o.T.  (ESB/28 103/60).* 


TRADE  NOTES 


CC  Electrical  installations 
irellinss,  Partington,  F.  L.  Bampton 
«  and  maisonnettes,  Lomond  Rd, 
,  B.  French  Ltd.;  Victoria  Pk 
School,  S.  Dickinson  Ltd.; 
tange  Grammar  School  for  Girls, 
and  Co.  (ManchesteO  Ltd.;  St. 
i  Primary  School,  F.  L.  Bampton 

le  Regional  Hoqiltal  Board.  Elec- 
lOation  in  alterations  and  additions 


Change  of  address.  The  Research  and 
Development  Division  of  Cawkell  Research 
and  Electronics  Ltd.  is  now  at  99  Uxbridn 
Rd,  Ealing,  W.S.  Telephone:   Ealing  7585. 

The  Automotive,  Aircraft  and  Stationary 
Batteries  Sales  Divisions  of  Pritchett  and 
Gold  and  E.P.S.  Co.  Ltd.  have  this  week 
moved  to  the  company  headquarters  at 
Dagenham  Dock.  Essex,  where  a  new  two- 
storey  block  has  been  built. 

London  office.  S.R.O.  Bearing  Co.  (Sales) 
Ltd.,  the  recently  formed  British  sales 
organisation  of  SRO  Ball  Bearing  Works. 
Schmid-Roost  Ltd.,  have  now  opened 
premises  at  164  Camberwell  Rd,  S.E.5. 
Telephone:  Rodney  6222. 


New  depot  A.E.I.  Lamp  and  Lighting  Co. 
Ltd.  are  opening  a  new  Croydon  depot  at 
111-113  Stafford  Rd,  Wallington,  Surrey,  on 
7  Nov.  The  telephone  No.  is  Franklin  1141. 

Agencies.  Erskine,  Heap  and  Co.  Ltd. 
after  closing  the  agency  arrangements  with 
S.  T.  Pemberton  and  Co.  Ltd.  by  mutual 
consent,  have  appointed  their  own  technical 
sales  engineer,  Mr  P.  H.  Baggott,  of  55 
Copthall  Rd,  Handsworth,  Birmin^am  21, 
to  take  charge  of  sales  activities  in  the 
Midlands  area. 

Pyrotenax  Ltd.  announce  that  their  Bula- 
wavan  agents.  Founders  Electric  Ltd..  of 
Bulawayo,  have  now  been  appointed  to 
handle  Pyrotenax  m.i.c.c.  cable  for  the  whole 
of  Southern  Rhodesia. 
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BUSINESS  PROSPECTS 


Aldersbot  B.C.  Tender :  1 16  Heron  Wood 
estate  houses,  "Honaeville"  type.  Engineer. 

Atcham  ILD.C.  Tender :  Eight  flats  in  two 
blocks.  Cross  Houses.  Engineer  and  Sur- 
veyor. 

Basingstoke.  Montgomerie  Reid  Eneineer- 
ing  Co.  plan  extensions  to  Cufaude  La, 
Bramley,    works. 

Bedford.  W.  H.  Allen,  Sons  and  Co.  plan 
research  laboratory,  Beddenham.  Quantity 
Surveyors:  A.  L.  Currie  and  Brown,  32 
Clarendon  Rd,  Watford. 

Birkenhead.  Liverpool  Regional  Hospital 
Board,  Pearl  Ass.  Hse,  Castle  St,  Liver- 
pool 2,  to  adapt  premises  for  use  as 
hospital.— Roslyn  St  premises  planned  by 
Stvlewear  Manufactunng  Co.,  515  New 
Chester  Rd. 

Blnningfaam  T.C.  Tender:  Contract  700: 
Eight  two-storey  dwellings,  Hay  Mills; 
Contract  726 :  four  shops  and  five  dwellings, 
Longbridge;  and  Contract  713:  34  dwellings, 
Acock*s  ureen.  Architect. 

BrradoD.  Tonay  Ltd.,  Durham  Rd,  Esh 
\^nning,  plan  factory,  offices  and  canteen. 

BristoL  The  Bristol  Royal  Workshops  for 
the  Blind  plan  extending  the  en^eering 
department  at  £20,000  cost. — Pinchm  John- 
son and  Assoc.,  21  High  St,  plan  warehouse 
on  Brislington  trading  estate. — ^Archie  Allen 
Motor  Cycles  plan  building  on  site  of  111- 
115  St.  George's  Rd.--Parcar  Ltd.  of  London 
plan  multi-storey  car  park  at  Princes  St  and 
Narrow  Quay. 

Bromley  B.C.  Tender :  104  Turpington  La 
flats.  Engineer. 

Burton  opon  Tinoit  £2,700  rewiring  of 
Union  St  premises  of  the  Technical  College 
planned. 

Cambridge.  Howell,  Killick  and  Part- 
rid^,  4  Fitzroy  Sq,  W.l,  architects  for 
Umversity*s  science  library. 

CardilL  Minajg  Investments  to  develop 
sites  of  45-53  The  Hayes  for  shops  and 
offices. 

Carlisle.  Samuel  Jespers  Ltd.  and  John 
Collier  to  reconstruct  shop  premises  in 
English  St.— T.C.  plans  conversion  of  Crosby 
Aerodrome  into  civic  airport.  Engineer. 

Cheltenham.  Homan  and  Rodger,  St. 
George's  Rd,  plan  6,840  sq  ft  Tewkesbury 
Rd  industrial  building. 

Cobham.  Gotch  and  Ptnrs.  8  City  Rd, 
E.C.1,  architects  for  shops  and  maisonnettes 
for  National  Mutual  Life  Assurance  Society, 
39  King  St,  E.C.2. 

Colne.  Visi-Chick  Brooder  Co.,  Bradford 
Mill,  plan  £30,000  factory  extensions. — 
Neilson  Ice  Cream  and  Frozen  Food  Co., 
Broad  St,  Nelson,  Lanes,  plan  £100,000 
distribution  depot  on  White  Walls  estate. 

Co.  Wexford,  Eire.  £i  million  extension 
scheme  planned  for  superphosphate  produc- 
tion by  Albatross-Windmill  Fertiliser  Co., 
New  Ross,  Co.  Wexford.  Architect:  D. 
O'Neill  Flanagan,  12  O'Connell  St.  Water- 
ford. 

Croydon  B.C.  Tender:  234  dwellings  as 
Stage  4  of  Shrublands  housing  estate  re- 
development. Engineer. 

Dartford  B.C.  Tender:  Four  blocks  of 
flats  totalling  33  units  with  shops  and 
garages.  Clerk. 

Dob  Valley.  Divisional  Education  Execu- 
tive plans  new  junior  mixed  and  infants* 
school  at  Armtnorpe.  Executive's  Clerk, 
Doncaster. 

Damfrieashlre.  E.C.  approves  layout  of 
Annan  Academy.  Cost  £400,000. 

Durham  T.C.  Tender:  48  dwellings, 
Newton  Hall  estate.  Engineer. 

Erith.  Barnes,  Challen  and  Cross,  74 
Gloucester  PI,  W.l,  architects  for  £15,000 
Submarine  Cables  Ltd.  extensions. 

Gillingham  B.C.  Tender :  20  houses— Stage 
III  of  Stratford  estate — Henley  Close,  Rain- 
ham.  Engineer. 

Glasgow  T.C.  Tender:  College  of  Further 
Education,  Langside,  Glasgow  S.2.  Archi- 
tects: Bciissevain  and  Osmond,  2  Clairmont 
Gdns. 


Glcm-otfaca.  34,000  sq  ft  extensions  to 
factory  planned  by  Beckman  Instruments, 
Queensway  industrial  estate.  Architect :  Peter 
Tinto,  Woodside,  Glenrothes. 

Gosforth.  Newcastle  Hospital  Board,  Ben- 
field  Rd,  Newcastle,  plans  out-patients*  dept. 
at  W.  J.  Sanderson  Orthopaedic  Hospital. 

Greatham.  Cerebos  Ltd.,  Greatham,  plan 
factory  extensions.  Architect:  L.  Auton, 
Regent  Bldgs,  York  St,  West  Hartlepool. 

Grimsby.  Immingham  factory  planned  by 
D.  Byford  and  Co.,  Rotherham  Rd.  Maltby. 
— R.D.C.  Further  Fairway  Estate  and 
Immingham  houses  planned.  Surveyor. 

Halesowen  B.C.  Tender:  27  flats  and 
maisonnettes  at  Bath  Meadow,  Belle  Vale. 
Architects:  A.  T.  Butler  and  Ptnrs,  31 
Priory  St,  Dudley. 

Hartlepool  T.C.  Three  blocks  of  eight- 
storey  flats  planned  providing  144  units  of 
accommodation  in  Sea  View  Terr  area. 
Engineer. 

Hastings  B.C.  Traffic  signals  planned  for 
junction  of  White  Rock  and  Robertson  St. 
Cost:  £4,750. 

Haverfordwest  A.  and  E.  Arnold  and 
Co.,  Marsh  Yard,  plan  Johnston  factory. 

Hayes.  G.  H.  Pike,  14  Lincoln's  Inn 
Fields,  architects  for  Or  Tripletts  C.E. 
School  at  £55,000. 

Heston  and  Isleworth.  W.  E.  and  E.  M. 
Cross,  The  Studio,  Osterley  Rd,  architects 
for  Read  Manufacturing  Co.*s  two-storev 
factory  extensions,  Sprmgwell  Rd. — B.C. 
Tender:  Burnham  Gdns,  Cranford  branch 
library.  Surveyor. 

Holland  CC.  £249,650  new  CoUese  of 
Further  Education  planned  at  Boston.  Archi- 
tect. 

Jarrow.  T.C.  Four  shops  and  maisonnettes 
planned  at  Fellgate  Ave,  Boldon  Colliery. 

Kingston  apon  Thames.  £35,000  factory 
planned  for  Delta  Technical  Services,  Delta 
Wks,  Cowleaze  Rd,  Kingston. 

Lanark.  James  Macfarlane  and  Co. 
(Pollockshaws)  plan  £12.000  factory,  High- 
bury Ave. 

Liverpool.  Duttons  Ltd..  34  Pall  Mall, 
Liverpool  3,  plan  new  printing  works. — 
Healtn  Committee  plans  hostel  for  aged 
persons  in  Westminster  Rd. 

London.  National  Sea  Training  Schools, 
146  Minories,  E.C.3,  plan  new  premises  at 
St.  Katherine*s  Dock,  St.  Katherine's  Way, 
Stepney,  E. — ^Vemer  Rees,  Lawrence  and 
Mitchell.  38  Holland  Villa  Rd,  W.14,  archi- 
tects for  extensions  to  Westneld  College, 
N.W.3.— E.  Alec  Colman  Group,  5  Hyde 
Park  Gate,  S.W.7,  plan  shop/office  block 
at  40-48  High  St,  W.3,  and  premises  on 
Gaumont  Cinema  site. — Sydney  Clough.  Son 
and  Ptnrs,  39  Devonshire  St,  W.l,  architects 
for  multi-storey  car  park/showrooms/offices, 
Grosvenor  Rd  area,  S.W.I. — Ian  Eraser  and 
Assoc.,  15  Bedford  St,  W.C.2,  architects  for 
six-storey  offices  at  Caxton  St,  S.W.I. — 
Calderhead  and  Scobie.  7  Friars  Stile  Rd, 
Richmond,  Surrey,  architects  for  250-bed- 
room  hotel  at  Norfolk  Sq,  Paddington, 
W.2. — Ardin  and  Brookes  and  Ptnrs,  129 
Mounty  St,  W.l,  architects  for  block  of 
shops  at  150-162  Edffware  Rd,  W.2.— J. 
Smith,  49  Goodge  St,  w.l,  plans  shops  and 
flats  at  91-97  Church  St,  N.W.8.— Summer 
and  Derwent,  151-159  Queensway,  W.2. 
architects  for  rebuilding  of  94-98  Oxford 
St,  W.l.— Clifford  Culpin  and  Ptnrs.  39 
Doughty  St,  W.C.I,  architects  for  London 
and  Overseas  Students'  centre,  Portland  PI, 
W.l. 

Loton  B.C.  Tender:  £250,000  Central 
Library.  Architect. 

Manchester.  Powell  and  Moya,  36  Gt. 
Smith  St.  S.W.I,  architects  for  Hospital 
Board's  Wythenshawe  Hospital. 

Maricet  Harboroash  LJ.D.C.  Two-storey 
extension  to  Council  Offices  planned.  Sur- 
veyor. 

Middlcsiyroagh.  Jordison  and  Co.,  Marton 
Rd,  plan  new  works  and  offices,  Longlands 
Rd. — B.C.  Further  stage  of  street  lighting 
programme  to  cost  £45,200. 


Middlesex.  E.C.  plans  100-student  hostel 
for  Brunei  College  <rf  Technology,  Acton. 
W.3.— Also  laboratory  and  workshop  blodt 
at  Willesden  Technical  College  and  stage 
one  of  Enfield  Technical  College  extensions. 

Newcastle.  Municipal  College  of  Com- 
merce planned,  and  first  instalment  of 
Colleges  of  Art  and  Industrial  Design.  City 
ArchUects'  Dept.,  18  Cloth  Market,  New- 
castle.—T.C.  plans  block  "C"  of  new  town 
hall  at  Barras  Bridge  and  flat»  and  maison- 
nettes in  Napier  St  and  Walker  Rd.-C. 
Solomon,  30  St  Mary's  PI,  architect  for 
Master  Builders*  Federation's  planned  offices 
in  North  View  and  Elvet  St. 

Norwich.  Chaplin  and  Burgoine.  4  Catlie- 
dral  Close,  plan  offices,  etc.,  Thorpe  Rd. 

Oldham  B.C.  Tender:  17  houses.  32  flats 
and  two  shops  with  living  accommodation. 
Littlemoor  La  redevelopment.  Quantity  Sur- 
veyors: Cameron  and  Middleton,  21  Queeo 
St. — ^Welfare  Services  Coomuttee  plans  new 
£56,000  Holts  estate  home. 

Oxford.  St.  Edward's  School  plans  three 
boarding  houses  at  Woodstock  Rd. 

Preston.  Manchester  Regional  Hospital 
Board,  Cheetwood  Rd,  Manchester,  plan 
out-patients'  department  at  Sharoe  Green 
Hospital,  Fulwood. 

Pndsey.  J.  T.  Bell  and  Sons  (LondonX 
128  Park  La,  W.l,  promoters  of  scheme 
for  parade  of  shops  and  five-storey  flats. 
Church  La. 

Rawmarsh  U.D.C  Tender:  24  pairs  of 
houses  and  13  pairs  of  bungalows.  Monk- 
wood  No.  2  Estate.  Engineer. 

Redcar  B.C.  Tender :  492  dwellings.  Lakes 
Neighbourhood  unit.  Architects:  Frederick 
Gibberd,  19  The  Rows,  Stonecross,  Harlow. 

Redditch.  Lodge  Park  Developments  plan 
five  shops,  a  supermarket  and  maisonnettes 
on  site  of  picture  house. 

Romford,  Fuller,  Hall  and  Foulsham,  212 
Hirii  Holbom,  W.C.I,  architects  for  Eastern 
Rd  offices. 

Rotherham.  Pearl  Assurance,  High  Hot- 
born,  W.C.I,  plan  block  of  shops  with 
offices  at  Moorgate  St. 

Sloagh.  Slough  Estates  plan  42  new  small 
factories  on  trading  estate. 

Soathport  M.T.  Divisional  Rd  Engineer 
preparing  trunk  road  lighting  for  main 
route  to  Southport  through  Scansbrick. 

Sooth  Shields.  S.  W.  Milburn  and  Ptnrs, 
9  Esplanade,  Sunderland,  architects  for 
Newcastle  Hospital  Board's  planned  Ingham 
Infirmary  extensions. — Meade  Taylor  and 
Wilson,  33  Lansdowne  Rd,  W.l.  architects 
for  hostel  at  Marine  and  Technical  College 
for  90  students. 

Stockport  B.C  Class  "A"  lighting  planned 
at  Shaw  Heath  and  conversion  from  gas  in 
Reddish  area.  CosU:  £1,527  and  £41,299. 

Stockton-on-Tees.  J.  T.  Bell  and  Sons, 
Market  St  Chmbrs,  Newcastle,  plan  housing 
developments  at  Harrowgate  La  area  for 
628  houses. 

Sunderland.  Newrick  and  Blackbell.  58 
John  St,  architects  for  Camrex  Paints' 
Hendon  Rd  laboratory. — E.C.  plans  additions 
to  West  Park  College  of  Further  Education. 
Borough  Architect:  H.  C.  Bishop,  Grange 
Hse,  Stockton  Rd. 

Snrfoiton.  Hough  Bros.,  104  Roebuck  Rd, 
plan  factory  extensions. 

Swansea  B.C.  Tender:  Pentrepoeth  Rd, 
Morriston,  branch  library.  Architect. 

Swindon.  Holland  &  Hannen  and  Cubitts 
(Gt.  Britain),  1  Queen  Anne's  Gate,  S.W.1, 
contractors  for  £3|  million  construction 
plant  at  Stratton  St.  Marsaret  for  Pressed 
Steel  Co.— G.  Brown  and  Ptnrs,  Baldwin  St, 
Bristol,  architects  for  site  development  at 
High  St/Newport  St  for  Shop  Parades  Ltd. 

Tavistock  R.D.C.  Tender:  22  dwellings. 
Drakes  Park,  Bere  Alston.  Clerk. 

Tonbridge.  Sir  William  Holford  and  Ptnrs, 
2a  Angel  Court,  E.C.2,  architects  for  exten- 
sions at  Tonbridge  School. 

Tunbridge  Wells  B.C.  Tender:  126  Sher- 
wood estate  dwellings.  Surveyor. 

Tynemonth.  Whitehouse  Primary  School 
planned.  Stage  I  to  accommodate  360  pupils 
and  Stage  II  another  200.  Architects:  J.  G. 
Cowe  and   Son.   Claremont   PI,   Newcastle. 
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?M  Prospects— Continued 

tford.  Cope,  Cooper  and  Co.  plan 
y  and  offices,  Holywell  estate  (Plot  7). 
lesetting  Co.,  83  Sidney  Rd,  plan 
y  and  c^ces,  Holywell  estate. — ^Pitt  and 
nvood,  16  Vale  Rd,  Bushey,  plan  fac- 
and  offices  at  Greycaines  mdustrial 
,  Bushey  Mill  La. — ^New  Era  Laundrv 
ove  from  Kine's  Ave  to  Holywell 
rial  estate. — £365,000  buildinss  planned 
hysics  Group  and  D.S.I.R.  M.  of  W. 
ects'  dept.,  Abell  Hse,  John  Islip  St, 

• 

rt  Bromwicli.  Crystallised  Confections 
funnel  Rd  factory. — Lavender,  Twenty- 
and  Percy,  35  Waterloo  Rd.  Wolver- 
ton,  architects  for  steel  fabrication 
Kelvin  Way,  for  Bromford  Iron  and 
Co.— H.  HoUand.  394  High  St,  West 
wich,  architect  for  Harville  Haw- 
ses industrial  buildings  and  offices  for 
leton  Properties. 

rt  Hartlepool.  The  Expanded  Metal 
)lan  extensions. — Bell  and  Spouse,   10 


Scart>orough  St,  architects  for  addition  to 
Brierton  Boys*  Secondary  School  and  West 
Hartlepool  Boys*  Grammar  School. 

Westminster  T.C.  £300,000  modernisation 
of  street  lighting  planned. 


Whittlesey  LI.D.C  87  houses,  16  flats  and 
12  bungalows  planned  in  New  Rd  develop- 
ment. Surveyor. 

Wisbech  B.C.  Tender:  50  linkers  Drove 
area  houses.  Engineer,  Church  Terr. 

Wdverliampton.  Ministry  of  Health  ap- 
proves in  principle  £300,000  scheme  for  five 
new  old  peoples'  homes. — B.C.  Tender: 
Home  for  aged  persons  and  flatlets  at 
Broadway,  Bushbury.  Engineer. 

Worcester  T.C.  Tender:  171  Wamdon 
estate  traditional  dwellings.  Engineer  and 
Surveyor. 

WorthlBg.  C.  L.  Bencard,  243  Acton  La, 
N.W.IO,  plan  laboratory  and  office  at 
Clarendon  Rd. 

York.  Governors  of  St.  John's  College 
plan  Garden  St  and  Heworth  Croft  hostels. 


Gazette  Announcements 


COMPANIES  ACTS 

electric  Appliance  Co.  Ltd.  Mr  R.  W. 

;r,     Brotherton     Chmbrs,     Westgate, 
1,    appointed    liquidator    at    extra- 
iry  general  meeting  on  20  Oct.  for  the 
se  of  voluntarily  winding-up. 

le  Prodocts  Ltd.  Final  meeting  of 
»ers  to  be  held  at  18  Hyde  udns, 
oume,  on^  23  Nov.,  at  3  p.m.,  to 
ve  the  liquidator's  accounts. 

rtric  (Mnfg)  Ltd.  Meeting  of  creditors 
held  at  Houldsworth  Hall,  90  Deans- 
Manchester  3,  on  7  Nov.,  at  2.45  p.m. 

4ame4t  Ltd.  First  meetings  of  creditors 

ontributories  to  be  held  at  Roval  BIdg 

Floor),  St.  Andrew's  Cross,  Plymouth, 

Nov.,  at  11  and  11  JO  a.m.,  respec- 

I 

^•Be■m  Lamp  Ltd.  Last  day  for  re- 
g   proofs  for  intiended  dividend:    11 
to  liquidator :  W.  H.  Haigh,  Somerset 
M  Temple  St,  Birmingham  2. 

itary  Liquidation 

nestle  Electriz  (Kent)  Ltd.,  59a  High 
Rochester,  retailers  of  electrical 
mces. 

;  statement  of  affairs  shown  to  a  recent 
n^    of    creditors    disclosed    liabilities 
>!,   of   which   £10,652   was   owins   to 
creditors,  against  assets  of  £8,402. 

\  company,  which  took  over  an  existing 
»s,  was  registered  in  January,  1959, 
m  issued  capital  of  £1,000. 

ditors    passed    a    resolution    for    the 
ntment  of  Mr  H.  C.  Hedges,  accoun- 
of  Poppleton  and  Appleby,  4  Charter- 
Sq,  ^C.l,  as  liquidator. 

BANKRUPTCY  ACTS 

ving  Orders 

»ydoB.  T.  G.  Davison,  electrical  dealer, 
ig  as  Woolwich  Vacuum  Supplies,  at 
;rry  Hall  Close,  Orpington.  Receiving 
dated  17  Oct. 

erpooL    J.    Jones,    electrical    dealer. 
ig  as  Stanley  Electric  Supplies,  of  574 
H    Rd,    Liverpool.    Receiving    order 
14  Oct, 

cester.  N.  C.  Ward,  electrical  appliance 

;r,   carrying  on   business   as   Newline 

ehold  Suppliers  at  92  Pindar  Rd,  New 

Estate.  Receiving  order  dated  20  Oct. 

sster.  L  M.  Robinson,  radio,  television 
slectrical  dealer,  carrying  on  business 
obinson's  Radio,  TV  and  Electrical 
;es,  at  4  Down  Hill,  High  St,  Bagillt, 
formerly  at  44  Castle  St,  Caerwrle, 
Receiving  order  dated  20  Oct. 

rfc.  M.  W.  Walsh,  electrical  dealer,  oi 
>Igate  Rd,  York.  Receiving  order  dated 
:t. 


First  Meeting  and  Public  Examination 

Slough.  J.  S.  Sizmore,  electrical  retailer 
and  contractor,  of  12  Stoke  Rd,  Slough. 
First  meeting:  11.30  a.m.,  4  Nov.,  at  58-61 
York  Terr.  Resent's  Pk,  N.W.I ;  and  public 
examination:  11.30  a.m.,  25  Jan.,  at  Law 
Courts,  Windsor  Rd,  Slough. 

Appointment  of  Trustees 

Dnriiam.  J.  M.  Hill,  electrical,  television, 
radio  dealer,  etc.,  carrying  on  business  at 
24  Station  Rd,  Ushaw  Moor.  Mr  E.  Taylor, 
30-32  Grey  St,  Newcastle,  appointed  trustee 
as  from  27  Sept 

Sheffield.  J.  W.  Trickett,  electrical  domestic 
appliance  dealer,  carrying  on  business  at 
6  Turner  La,  Whiston,  near  Rotherham. 
Mr  P.  Cardwell,  93  Queen  St,  Sheffield  1, 
appointed  trustee  as  from  26  Sept. 

Birkenhead.  G.  Ford,  fluorescent  lighting 
specialist,  carrying  on  business  at  110a 
Brixton  St,  Wallasey.  Mr  C.  A.  Huntington. 
41  North  John  St,  Liverpool  2,  appomted 
trustee  as  from  28  Sept. 


TRADE  MARKS 

This    information    is    extracted    from    the 
Official     Journal     by    permission     of     the 

Controller, 

Anto-Chief.  B800,221.  Class  9.  Control 
apparatus  for  automatically  maintaining 
predetermined  temperatures  in  cooking 
appliances.  British  Thermostat  Co.  Ltd., 
T^dington  Wks»  Windmill  Rd,  Sunbury-on- 
Thames. 

BloeeoB.  805,793.  Class  9.  Capacitors. 
Dubilier  Condenser  Co.  (1925)  Ltd.,  Ducon 
Wks,  Victoria  Rd,  W.3. 

Buigot  Automatic  Alarm.  B802,989.  Class 
9.  Burglar  and  fire  alarms,  etc.  Burgot 
Alarms  Ltd.,  26  Westboume  Grove,  W.Z 

Gaiavelie.  806,574.  Class  9.  Electric 
irons,  etc.  S.  D.  Rand  Ltd:,  29  Beak  St, 
Regent  St,  W.l. 

Electrocbord.  B802,717.  Class  9.  Wireless 
receiving  sets,  etc.  Geor^  Whitaker  and 
Son  Ltd.,  5-6  Lorrimore  Bldgs,  Olney  Rd, 
S.E.17. 

Pidletta.  806,250.  Class  9.  Semi-conducting 
devices,  discharge  tubes,  radio,  telephone, 
and  sound-recording  apparatus,  etc.  Philips 
Electrical  Ltd.,  Century  Hse,  Shaftesbury 
Ave,  W.C,2. 

Pyromaior  and  Pyrominor.  B802,240/l. 
Class  9.  Apparatus  for  indicating  and  con- 
trolling temperature,  etc.  Sifam  Electrical 
Instrument  Co.  Ltd.,  Leigh  Court,  Higher 
Lincombe  Rd,  Torquay. 

Rcristrac.  806.350.  Qass  9.  Apparatus, 
etc.  Sargrove  Electronics  Ltd.,  Alexandra 
Rd,  Hounslow,  Middx. 

Scnsikator.  804,859.  Class  9.  Electronic 
apparatus,  etc.  Bumdept  Ltd.,  681  Salisburv 
Hse,  Finsbury  Circus,  and  London  Wall, 
E.C.2. 

Sheeriock.  B796,624.  Class  11.  Refriger- 
ator cabinets,  refrigerators,  etc.  General 
Motors  Corpn.,  West  Grand  Boulevard  and 
Cass  Ave,  Detroit,  Michigan,  U.S.A. 

Slgmatlc.  805,180.  Class  7  and  805,181. 
Class  9.  Welding  machines,  etc.  Union 
Carbide  Corpn.,  30  East  42nd  St.  New 
York  17,  N.Y:,  U.S.A. 

Spkodor.  805,532.  Class  10.  Heated  blan- 
kets. Splendor  England  Ltd.,  7c  Lower 
Belgrave  St,  S.W.I. 


NEW  COMPANIES 


J.  Ball,  electrical  contractor,  for- 
carrying  on  business  at  36  Crompton 
igan.  Receiving  order  dated  24  Oct. 


Extracted  from  the  Register  issued  by  Jordan 
and  Sons  Ltd.,  116  Chancery  La,  W,C.2. 

D.  ABdridge  and  Soni  Ltd.,  13  Oxford  St, 
Southampton.  To  take  over  business  of 
electrical  engineers  and  contractors  carried 
on  at  Southampton  by  Douglas  E.  O. 
AUdridge,  etc.  Nom.  cap.:  £50,000.  Dirs. : 
Douglas  E.  O.  Alldrid^,  Hilda  M.  AU- 
dridge, Douglas  AUdndge,  Junr.,  John 
AUdridge  and  Alwynne  A.  Thomas. 

Bexelectric  Ltd.,  71  High  St,  Polegate, 
Sussex.  Wholesalers,  retailers,  manufacturers 
of  and  dealers  in  dynamos,  motors,  arma- 
tures, etc.  Nom.  cap.:  £100.  Dirs.:  Maurice 
W.  Beck,  Mrs  R.  G.  Beck  and  Geo.  N. 
Henty, 

British  Electrical  Approvals  Board  for 
Domestic  Appliances,  26-27  Cockspur  St, 
S.W.I.  Worcl  "Limited"  omitted  from  tiUe 
by  licence  of  the  Board  of  Trade.  The 
income  and  proixrty  of  the  Company, 
whencesoever  derived,  shall  be  applied 
solely  towards  the  promotion  of  its  obiects. 
Management  board  include:  W.  J.  Bird, 
J.  I.  Bernard,  H.  A.  R.  Binney,  L.  C. 
Penwill  and  P.  B.  Etheridge.  Subs.:  British 
Electrical  and  Allied  Manufacturers  Asso- 
ciation, British  Electrical  Development 
Association,  British  Standards  Institution, 
Electrical  Contractors'  Association  and  P.  B. 
Etheridse  (representing  Electrical  Whole- 
salers* Federation). 

Chas.  Cooke  (Talgarth)  Ltd.,  Wye  Chmbrs, 
24  Castle  St,  Hay-on-Wye.  To  carry  on 
business  of  electricians,  mechanical  engin- 
eers, etc.  Nom.  cap. :  £5,0(X).  Dirs. :  Wm.  C. 
Cooke  and  Eileen  G.  Cooke. 


S.  N.  Fordyce  and  Sons  Ltd.,  Upper 
Richmond  Rd  West,  S.W.4.  Electricians, 
radio  engineers,  electrical  engineers,  etc. 
Nom.  cap.:  £4.000.  Dirs.:  Stewart  N. 
Fordyce  and  Gladys  B.  Fordyce. 

Gbicial  RefrigeratioB  Ltd.,  46  Mostyn  St, 
Llandudno.  Radio,  television,  electrical  and 
electronic  engineers,  refrigeration  engineers, 
etc.  Nom.  cap.:  £5,000.  Dirs.:  Leslie  G. 
Odd  and  Winifred  M.  Odd. 

I.M.D.   (Electrical   Instnmients)  Ltd.,    13 

South  Molton  St,  W.l.  Nom.  cap.:  £2,000. 
Dir. :  Anthony  C.  Cadwallader. 

Instrmnec  Ltd.,  52  Brown  St,  Manchester. 
Electronic  and  electrical  engineers,  etc.  Nom. 
cap. :  £1,000.  Permanent  dirs. :  Walter  Re^y, 
Norman  C.  Thomas  and  Jas.  M.  Blyth, 

PoatelaBd  Electricals  Ltd.  Nom.  cap.: 
£5,000.  Dirs. :  Stanley  F.  Jours,  23  Customs 
Hse  Chmbrs,  Quayside,  Newcastle-on-Tyne ; 
and  Aldo  Costella,  48  Western  Way,  Darras 
Hall,  Newcastle-on-Tyne. 

A.  D.  Speed  (Electrical)  Ltd.,  30  Portland 
Rd,  Aldridge,  Staffs.  Nom.  cap.:  £2,000. 
Dirs. :  Alfred  D.  Speed  and  Alma  O.  Speed. 

Tecfanic  Electrics  (B'ham)  Ltd.,  891  Per- 
shore  Rd,  Birmingham  29.  Nom.  cap.: 
£1,000.  Dirs.:  Albert  W.  G.  Newbery,  Wm. 
A.  Newbery  and  Wm.  K.  Bryan. 

Thompson  and  Hohne  Ltd.,  28  Mackenzie 
St,  Slough,  Bucks.  Electrical  engineers,  etc. 
Nom.  cap.:  £500.  Dirs.:  Wm.  J.  Thompson 
and  John  R.  Holme. 

L.  W.  Ycates  (Electro-Heat)  Ltd.,  21  Star 
Rd,  Caversham,  Reading,  Berks.  Nom.  Cap. : 
£2,000.  Dirs. :  Leslie  W.  Yeates  and  Leonard 
J.  Ridgus. 
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MEETINGS  TO  NOTE 


THURSDAY,  3  NOV. 

I.E.E.  (Joint  meeting  with  Civils  and  Mecfaani- 
cals).  "tlie  Training  of  Overseas  Ormduate 
Engineers,  with  Particular  Reference  to  the  F.B.I. 
Scholarships  Scheme/'  W.  Abbott.  Savoy  PI. 
W.C.2.  5.50  p.m. 

A^.E.E.  (Brighton,  Hove).  "Electrification  of 
the  Railways/'  T.  R.  Humes.  New  Imperial 
Hotel,  First  Ave,  Hove.  7.30  p.m. 

SociEiY  OP  INSTHUMENT  Technolooy  (E.  Mid- 
lands). **InstrumenUtion  in  Biophysics,*'  F.  A. 
Glover.  College  of  Further  Education,  Greenclose 
La,  Loughborough.  7.15  p.m. 

I.E.S.  (Birmhigham).  Udies'  Night.  Botanical 
Gdna,  Edgbaston.  7.30  p.m. 

I.E.S.  (GUsgow).  "Lighang  for  Ships/'  J.  T. 
Grundy.  Joim  meeting  with  Institution  of  En- 
gineers and  Shipbuilders  in  Scothmd.  Weir  Hall. 
39  Ehnbank  Cres.  6.30  p.m. 

I.E.S.  (Nottingham).  "Horticoltural  Lighting," 
A.  W.  Gray.  Electricity  Centre,  Carrington  St. 
6  p.m. 

FRIDAY,  4  NOV. 

I.E.E.  (Medical  Electronics  Group).  Discussion: 
"Electro-Convulsive  Therapy."  Savoy  PI,  W.C.2. 
6  p.m. 

I.E.E.  (N.E.  Graduates  and  Students).  "Atpecu 
of  Large  Thermal  Power  Sution  Construction. 
Operation  and  Management."  R.  Lott.  Grey  Hall. 
King's  (Allege,  Newcastle.  6.30  p.m. 

A.S.E.E.  (Uvcrpool).  "Industrial  Lighting." 
J.  D.  Ducker.  Industrial  Development  Ontre, 
M.A.N.W.E.B..  Paradise  St.  7.30  p.m. 

A.S.E.E.  (Stoke  and  Crewe).  "The  Devek>p- 
ment  of  Plastic  Insulated  Mains  Cables,  Jointing 
and  Terminating,"  D.  H.  Booth.  Royal  Hotel, 
Crewe.  7.30  pjB. 

A.S.E.E.  (Wolverhampton  and  District).  Dinner/ 
dance  at  Star  and  Garter  Hotel.  Victoria  St. 
'7.30  p.m. 

N.E.  Electkical  Club  Annual  Dinner,  County 
Hotel.  Newcastle  upon  Tyne. 

iNSTntmoN  OP  Plant  Enoineeks  (Kent).  Branch 
Annual  Dinner  and  Dance  at  (Antral  Hotel. 
Gillingbam. 

A.P.L.E.  (S.  Western).  Induction  of  chairman, 
followed  fay  "Public  Lightins  PUin  for  Weston- 
super-Mare,"  J.  R.  Freer-Hewish.  and  "The 
Electricity  Board's  Part  in  Public  Lighting." 
H.  G.  B.  Dickinson.  Town  Hall,  Weston-super- 
Mare.  2.30  pjn. 

Society  op  Instrument  Technolooy  (Fawley). 
"Automation  in  the  Post  Office."  W.  S.  Roddis. 
Admin.  Bldg,  Esso  Refinery.  S.30  p.m. 

SATURDAY,  5  NOV. 

I.E.E..  Mechanicals  and  Civils  (London 
Graduates  and  Students).  Joint  dance.  Charlton 
Rooms,  Maida  Vale,  W.9.  7  pjn. 

MONDAY,  7  NOV. 

I.E.E.  Discussion:  "The  Impact  of  Television 
on  Sodety."  Savoy  PI.  W.C.2.  5.30  p.m. 

I.E.E.  (N.  Eastern).  "Water-Turbine  Driven 
Induction  Generators."  C.  L.  C.  Allan.  Neville 
Hall,  Westgate  Rd.   Newcastle  upon  Tyne.  6.1S 

I.E.E.  (S.  MidUnds).  "A  Survey  of  Street 
Lighting  and  lu  Future."  W.  R.  Stevens  and 
H.  M.  Ferguson.  James  Watt  Memorial  Institute, 
Birmingham.  6.30  p.m. 

I.E.E.  (Scottish  Electronics  and  Measurement 
Group).  "Advances  in  Semiconductor  Devices  and 
Ofcuiu."  J.  Evans  and  T.  H.  Walker.  Institution 
of  Engineers  and  Shipbuilders,  39  Elmbank  Cres, 
Glasgow.  6  p.m. 

I.E.B.  (Maidstone).  "Subscriber  Trunk  Dial- 
ling," H.  E.  Frauds.  Maidstone  Tedmical 
Cmlege.  7  p.m. 

I.E.E.  (Mersev  and  N.  Wales).  Annual  dinner. 
Adelphi  Hotel.  Liverpool.  7  p.m. 

N.E.  Electrical  Club.  "Flameproof  at  Home 
and  Abroad."  M.  J.  Deering.  County  Hotel. 
Neville  St.  Newcastle  upon  Tyne.  6.30  p.m. 

Institution  op  Mechanical  Engineers  (N. 
Eastern).  "Economic  Distribution  of  Steam." 
J.  A.  Robbins.  Newcastle.  6  p.m. 

A.S.E.E.  (Bolton).  "Undcr-floor  Cable  DucU." 
Railway  Hotel.  Trinity  St.  7.45  p.m. 

A.S.E.E.     (Essex).     "Electric    Floor-warming." 
G.   C.   Peacock   and   G.   E.   East.   Angel   Hotel 
Broadway.  Ilford.  8.15  p.m. 

A.S.E.E.  aceds).  "Metal  Rectifiers,"  D. 
Magnall.   Gt.   Northern  Hotel.  7.30  p.m. 

A.S.E.E.  (Sheffield).  "Modem  Lighting  as 
Applied  to  all  Phases  of  the  Electrical  Industry." 
V.  L.  Turp.  Royal  Victoria  Hotel.  7.30  p.m. 


TUESDAY,  8  NOV. 

I.E.E.     (Measurement     and     Control 
Dinner.  Cafi  Royal.  7.30  p.m. 


Section). 


I.E.E.  (Southern).  "Error  Correction  in  Distal 
Dau  Transmission  Syttem,"  J.  E.  Meggitt.  The 
University.  Southampton.  6.30  p.m. 

I.E.E.  (Mersey  and  N.  Wales).  "Submersible 
Pumping  Plant."  H.  H.  Anderson  and  W.  G. 
Crawford.  Joint  meeting  with  the  North  Western 
Ontre.  Engineers*  Club.  Manchester.  6.15  p.m. 

I.E.E.  (N.  Midlands).  Discussion:  "Qty  and 
Guilds  or  National  Certificate?"  College  of  Tech- 
nology, Calveriey  St.  Leeds.  6.30  p.m. 

I.E.E.  (N.  IieUnd).  "The  AppUcaUon  of 
Irradiation  in  Industry."  M.  C.  Crowley-Mllling. 
Civil  Eng.  Dept..  David  Keir  Bldg.  Queen's 
University.  Belfast.  6.30  p.m. 

I.E.E.  (Scottish  Electronics  and  Measurement 
Group).  "Advances  in  Semiconductor  Devices 
and  Circuits."  J.  Evans  and  T.  H.  Walker. 
Carlton  Hotel.  North  Bridge,  Edinburgh.  7  pjn. 

I.E.E.  (N.E.  Graduates  and  Studenu).  'Tran- 
sistors— ^Their  Operation  and  Application."  K.  W. 
Huddart.  SunderUnd  Technical  College.  6.30  p.m. 

I.E.E.  (N.  Midlands  Graduates  and  StudenU). 
"The  Experimenul  Investigation  of  Space."  P.  J. 
Bowen.  Gt.  Northern  Hotel.  Wellington  St, 
Leeds  1.  7  p.m. 

Institution  op  Civil  Enoinebrs.  "Some  Con- 
tributions from  Nuclear  Power  to  Engineering 
Practice."  I.  Davidson.  Gt.  George  St.  S.W.I. 
5.30  p.m. 

I.E.S.  "25  Yean  of  Suge  Lighting."  F.  P. 
Bentham.  Federation  of  British  Industries,  Tothill 
St.  S.W.I.  6  p.m. 

A.S.E.E.  (Aldershot  and  District).  "Electrical 
Ck>ntrol."  Dr  W.  L.  Stem.  Woking.  8  p.m. 

A.S.E.E.  (Chester  and  District).  "The  Protec- 
tion of  Electrical  Installations."  J.  A.  Robbins. 
Westminster  Hotel.  City  Rd.  7.45  p.m. 

A.S.E.E.  (Newcastle-on-T3me).  "Temperature 
Controls."  Roadway  Hse.  Oxford  St.  7.30  p.m. 

A.S.E.E.  (S.  Wales).  "Fire  Fightmg  and  Pre- 
vention." C.  N.  Bidgood.  Park  Hotel.  Park  PI. 
Cardiff.  7.30  pan. 

A.S.E.E.  (York).  "The  Aims  and  ObjecU  of 
the  National  Inspection  Council."  P.  Laughton. 
Royal  Sution  Hotel.  7.30  p.m. 

British  Liohtino  CoimciL.  Symposium  on 
lighting  at  Building  Centre,  Portland  St  Man- 
chester 1  until  9  Nov. 

WEDNESDAY,  9  NOV. 

I.E.E.  (Southern).  "The  Design  of  Housing- 
Esute  Distribution  Systems  Using  a  Digital  Com- 

Suter."   R.    L.   Grimadale   and    P.    M.    Sinclare. 
.E.B.  Showrooms.  17  New  Canal.  Salisbury.  6.30 
pjn. 

I.E.E.  (N.W.  Electronics  and  Communications 
Group).  "The  Applications  of  Microwaves."  Prof 
A.  L.  CuUen.  Engineers'  Club.  Manchester. 
6.15  p.m. 

I.E.E.  (Rugby).  Annual  dinner.  Masonic  Hall, 
Rugby.  7.30  p.m. 

I.E.E.  (S.W.  Scotland).  "The  Digital  Com- 
puter."  I.  Cochrane.  Institution  of  Engineers  and 
Shipbuilders.  39  Elmbank  Cres.  Glasgow.  6  p.m. 

I.E.E.  (N.  Lanca).  "Some  Aspects  of  Telephone 
Plant  Protection  in  the  Lancaster  Area.^'  L. 
Williams.  N.W.B.B.  Demonstration  Theatre.  Lan- 
caster Rd,  Lancaster.  7.15  p.m. 

I.E.E.  (Oxford).  "Pumped  Storage."  V.  G. 
Newman.  S.E.B.  District  Office.  37  George  St. 
7  p.m. 

I.E.E.  (Sheffield  Graduates  and  Students).  "The 
Experimental  Investigation  of  Space,"  P.  J. 
Bowen.  Sheffieki  University. 

I.E.E.  (S.  Midlands  Graduates  and  StudenU). 
"High  Power  Rectifiers."  D.  Finney.  James  Watt 
Memorial  Institute,  Birmingham.  6.30  pjn. 

British  Nuclear  Energy  Conference.  Sym- 
posium: "Use  of  Secondary  Surfaces  for  Heat 
Transfer  With  Clean  Oases,"  Birdcage  Walk, 
S.W.I,  untU  10  Nov. 

iNSTmrnoN  op  Plant  Engineers  (Leicester). 
"Industrial  Power  Generation."  A.  Wheating  or 
J.   M.   Berridge.   Midland  Hotel.  7.30  p.m. 

Women's  Engineeering  Society.  "Railway 
Modernisation  and  Electrification."  E.  C.  Cook- 
son  and  A.  H.  Emerson.  "Hope  House."  45 
Gt.  Peter  Sl,  S.W.I.  7  p.m. 

Newport  and  District  Electric  CLcn.  "The 
Design  and  Jointing  of  Low  VolUge  Plastic 
Insulated  Mains  Cable,"  D.  H.  Booth.  King's 
Head  Hotel.  6.30  p.m. 

iNSTiTimoN  OP  Production  Engineers  (London 
Graduates).  "Induction  Heating,"  D.  G.  Jones. 
10  Chesterfield  St.  W.l.  7.15  p.m. 

Society  of  Instrument  Technology  (Data 
Processing  Section).  "A  Shaft  Position  Digiliser 
Using  Synchros."  T.  Roberts.  Manson  Hse.  26 
Portland  PI.  W.l.  7  p.m. 

I.E.S.  (Manchester).  Annual  dinner.  Caf6 
Royal.  Peter  St.  7  p.m. 

British  Institution  of  Radio  Engineers 
(Medical  and  Biological  Electronics  Group). 
"Diagnostic  Applications  of  Ultrasonics."  T.   G. 


Brown.  London  School  of  Hygiene  and 
Medicine,  Keppd  St,  W.C.I.  6.30  pjn. 

British  Institution  op  Radio  ENoiNBats  QL 
Eastern).  "Distribution  of  Sound  and  TckfiM 
by  Wire,"  A.  W.   Mews.   Institntion  of 
and  Mechanical  Engmeers,  Neville  Baltic 
Rd.  Newcastle  upon  Tyne.  6  pun. 

British  iNsnirniON  op  Radio  Engineers  (W. 
Midlands).  "Modem  Computer  TechniqaM,** 
K.  C.  Johnson.  Wolverfaunpcon  CoOcge  of 
Technology.  7. IS  p.m. 

British  iNsmunoN  op  RAOto  Engimeers  (Scot- 
tish). "V.H.F.  AM/FM  Transistor  Reccxven." 
H.  A.  Heins.  Dept.  of  Natural  PhtkMoplqp. 
University,    Drmnmond    St,    Edinboigh.   7  pja. 

A.S.E.E.  (Birmingham).  "Modem  light  Sources 
and  their  Application,'*  W.  A.  R.  Stofk, 
Birmingham  Exchange  and  Fnginnfring  Onbt. 
Stephenson  PI.  7.30  pjn. 

A.S.E.E.  (Luton).  "The  Aims  of  the  Efectncsl 
Association  for  Women,"  Miss  A.  S.  Lockhsn. 
Luton  College  of  Technology.  Park  Sq.  8.15  pjD. 

THURSDAY,  10  NOV. 

LE.E.  (Utilisation  Section).  *Tbe  Logmotoi^A 
Cylindrical  Brushless  Variable-Speed  InrfaftJon 
Motor."  Professor  F.  C.  WUliams.  E.  R.  Laitb- 
waite.  J.  F.  Eastham  and  L.  S.  Piggott.  "Brashlos 
Variable-Speed  Induction  Motors  Uang  Phase- 
Shift  Control,"  Professor  F.  C.  Williams.  E.  IL 
Laithwaite.  J.  F.  FiisTham  and  W.  Farter.  Sarojr 
PI.  W.C.2.  5.30  p.m. 

I.E.E.  (W.  Wales).  "The  Shielding  of  Ofer- 
head  Lines  Against  Lightning."  J.  H.  GnSkf. 
Conference  Room,  S.  Wales  Ekctricily  Boaid. 
The  Kingsway.  Swansea.  6  pjn. 


iNSTiTimoN  OP  Civil  Engineers. 
"The    Economics    of    Airlifts    for    Major   Cor- 
straction."  Gt.  George  St,   S.W.L  5.30  pjo. 

iNSTITimON  OP  PRODixmoN  Enoneers  (N. 
MidUnds).  "Machine  Tool  Control."  C.  J. 
Chamley.  (Queen's  Hall,  Grand  Hotel,  Leicester. 
7.15  p.m. 

Society  op  Instriaient  Technology  (Liver- 
pool). "Some  Recent  Advances  in  RadiatioB 
Pyrometry,"  B.  W.  Barley.  MJi.N.W.EJ. 
Industrial  Development  Centre.  7  p.m. 

British  iNSTiTunoN  op  Radio  Engineers  (Scot- 
tish). V.H.F.  AM/FM  Transistor  Reodvers." 
H.  A.  Heins.  Institution  of  Engineers  and  Ship* 
builders.  Elmbank  Cres.  Glasgow.  7  p.m. 

A.S.E.E.  (Bradford  and  District).  "Power 
Transformers.^'  J.  Bennett.  Midland  Hold. 
7.30  p.m. 

A.S.E.E.  (S.W.  London).  "Under-floor  Heating." 
L.  Bishop:  and  "Maintenance  of  an  Ekctro-piaot 
Plant."  B.  Mitchison.  Prince  of  Wales  Hold. 
S.W.19.  8.30  p.m. 

FRIDAY,  11  NOV. 

I.E.E.  Jomt  meeting  with  Royal  Aeronaoticil 
Society.  "The  Future  of  'Electrics'  and  'Ek^ 
ironies*  in  Aircraft  and  Guided  Missiks."  The 
Rt  Hon  The  Viscount  Caldecotc.  Safojr  B. 
W.C.2.  5.30  p.m, 

I.E.E.  OTees-side).  Annual  dinner  and  ReoaioB. 
Zetland  Hotel.  Saltbum-by-the-Sea.  7.30  djd. 

Junior   Institution   op   Engineers.  "Rathnv 
Signalling    Problems    in    a.c.    Traction   Areas. 
■If.  J.  If.  Riddle.  Pepys*  Hse.  14  Rochester  Ro«. 
S.W.I.  7  p.m. 

E.P.E.A.  (Meter  Engineers*  Technical  (}roap)- 
Discussion:  "Prapavment  Methods.*'  Caxton  H>u* 
Westminster.  S.W.I.  6.30  pjn. 

Society    op    Instrument    TIkhnolooy   OS^ 
lands).  "The  Common-sense  Aporoach  to  IniO^ 
ment  Manufacture,"  C.  B.  T.  Cr^hmd.  LeeB^ 
Theatre    of    the    Byng    Kendrick    Suite,   at  f 
Gosta  Green  College  of  TBchnolon^,  Aston  9* 
Birmingham.  7  p.m. 

E.I.B.A.  Ball  at  Grosvenor  Hse,  at  7  pjs- 

MONDAY,  14  NOV. 

I.E.E.   (Electronics    and    Commonkations 
tion).  Discussion:  "ITtmnel'Diode  Applicatioo 
Circuitry.'*  Savoy  PI.  W.C.2.  5.30  p.m.  . 

I.E.E.  (Mersey  and  N.  Wales).  'Teaching  m^Z 
Learning    Machines.'*    C.    E.    G.    Bailey.    Jf^ 
meeting  with  the  North  Western  Association 
the    Institution   of   Civil   Engineers.    Town 
Chester.  6.30  p.m. 

I.E.E.  (Western).  "The  Measurement  Basb 


Electricity  Supply  Metering."  J.  W.  soaniP^:^ 
South  Wales  Institute  of  Engineers,  Card^^ 
6  p.m. 

I.E.E.    (N.E.    Measurement    and    Electronl^^ 
"Thermistors — Their    Theory,    Manixfactuie 
Application."    R.     W.     A.    Scarr    and    R. 
Setterington.   Rutherford  College  of 
Newcastle,  6.15  p.m. 

I.E.E.  (E.   Anglia).  "The  Oral  Presentau'on 
Scientific  Material."  A.  Ck)W.  Technical 

Cambridge.  6.30  p.m. 

I.E.E.    (S.     Midlands    Supply    and    UtOisal 
Group).  "Some  Considerations  in  the  Applical 
of    Power    Rectifiers    and    Converters,       J, 
McBreen.    College   of  Technology,   Gosta  Gt 
Birmingham.  6  p.m. 
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possible  oux  usagers  de  m6canisme  do  commuta- 
r6allser  des  6conomies  si  ceux-ci  coop^rent  avec 
ufacfuriers  dans  le  but  de  redt  Ir©  'a  "oriete  ces 
associ6s  ^  ce  qui  est  fondamentalement  ur 
de  coupe-circuit.  SI  la  plus  grande  clienidio,  leL 
ices  de  distribution  d'energie.  devalt  consentir  a 
''  ses  besoins,  il  serait  peut  etre  a'crs  possible 
»rer  les  commandes  en  r^du'sant  de  beaucoup  le 
consacre  h  I'atelier  d'6tudes.  L'attention  des 
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e  collets  de  cables  pourrait  resulter  en  des 
ies    appreciables. 
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i6c^nisme  de  controle  pour  jes  moteurs  courant 
if  ^  bord  d'un  navire  devrait  incorporer  des 
rs  d'arriv6e  de  charge.  Les  contacteurs  devraient 
inor  d'une  manidre  satisPaisante  lorsqu'ils  sont 
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ment  I6ger,  mals  la  disposition  du  contact  devrait 
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lirage  des  theatres  est  un  melange  de  controle 
nriinations  de  la  technique  6lectrique.  La  mise  ao 
es  systdmes  de  controle  dans  le  but  de  satistaire 
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Senkung  der  Gestehungsicosten  der  ijblichen 
ilagen  ware  dadurch  zu  erreichen,  dass  die 
cher  im  Einvernehmen  mit  den  Herstellerfirmen 
verzichten,  Abweichungen  von  der  im  Grunde 
chen  Ausschalterbauart  zu  verlangen.  Wurden 
•rossabnehmer  wie  z.B.  die  Stromversorgungs- 
m  dahingehend  einigen,  ihre  individuellen  An- 
igen  einzuschranken,  konnten  Lieferungen  info'ge 
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Typen  von  Zubehorteilen  wie  z.B.  Einfiihrungs- 
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»teuerung  eines  Schiffswechselstrommotors  soli  mit 
Reihentrennschaiter  ausgerijstet  sein  und  Schiitzo 
)n,  die  auch  in  geneigter  Lage  verlasslich 
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he  Abziehfeder  einzubauen.  Obwohl  eine  nur 
mechanische  Beanspruchung  zu  gewartigen  ist, 
Kontakteinrichtung  so  beschaffen  sein,  dass  keine 
elssungsgefahr   besteht. 
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der  Buhnenbeleuchtung  sind  Steuerungs-  und 
tungstechniken  gleichermassen  betelligt.  Entwick- 
aut  dem  Gebiete  der  Steurungstechnik,  die  zur 
ung  der  durch  den  modernen  Theater-  und 
Detrieb  entstanden  sind,  haben  bisweilen  die 
9r  eigentllchen  Beleuchtungskorper  In  den  Hinter- 
gedrangt,  obwhl  die  von  der  Regie  erstrehten 
skte  letzten  Endes  hiervon  abhangig  sind.  Die  in 
denen  LSndern  anqewandten  technischen  Losungen 
starke  Unterschiede  auf  und  die  in  den  letzten 
ren  entsprechend  den  drei  Hauptrichtungen  in 
land,  England  und  den  Ved.  Staaten  von  Amerika 
telten    Systeme    werden    miteinander    vergKcSen. 
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SAVING  SWITCHING  COSTS 

Switchgear  at  heart  consists  of  the  circuit-breaker;  for  control  gear  it  is  the  con- 
tactor. But  when  it  comes  to  manufacture  many  auxiliary  devices  ranging  &om 
operating  mechanisms  to  cable  glands  complicate  such  simplicity  and  multiply 
the  number  of  designs  that  leave  the  factory.  Users  have  their  own  ideas  of  what 
they  want  in  such  auxiliary  details,  and  if  they  are  controlling  the  placing  of  a 
contract  worth  some  hundreds  of  thousands  of  pounds,  as  is  common  enough, 
they  are  likely  to  find  manufacturers  disinclined  to  argue.  Yet  the  interests  of 
the  users  as  well  as  that  of  the  manufacturers  would  be  better  met  by  accepting 
some  limitation  of  choice.  Drawing  office  and  assembly  time  are  much  extended 
by  the  need  to  meet  individual  requirements,  and  the  danger  of  errors  in  assembly 
and  of  subsequent  expensive  rectification  is  increased  when  each  job  going  through 
the  shops  is  one-off,  or  nearly  so;  and  in  the  long  run  it  will  be  the  customers  who 
pay.  An  article  this  week  draws  attention  to  this  question  in  respect  of  switchgear 
and  gives  some  idea  of  what  may  be  achieved  by  standardisation  and  its  modem 
extension,  variety  reduction.  Co-operation  with  some  large  customers — one 
electricity  board  is  mentioned  especially — has  secured  valuable  savings  by  way  of 
agreement  on  basic  layout  for  the  more  commonly  required  arrangements  of 
auxiliaries  with  specific  switches.  Where  there  is  a  single  customer,  or  a  well- 
organised  group  of  industrial  users,  more  attention  than  at  present  should  be 
given  to  agreeing  such  details.  One  does  not  have  to  go  far  at  present  to  see,  say. 
control  gear  ordered  by  different  offices  of  the  same  organisation  for  the  same 
task  being  built  with  radically  different  arrangements,  for  all  it  incorporates 
the  same  contactor.  That  is  unnecessarily  expensive.  To  set  it  right  is  an 
administrative  effort  likely  to  pay  off  in  cash  saving. 

WEIGHTS  AND  MEASURES  BY  ORDER 

Metric  measurements  become  the  overlords  of  traditional  English  units  under 
the  Weights  and  Measures  Bill  which  is  now  before  Parliament.  All  the 
fundamental  definitions  of  Imperial  system  units  will  in  future  depend  on  the 
international  definition  of  the  metre  and  the  kilogram.  The  time-honoured  "Mr 
Baily's  Metal  No.  1"  standard  yard  of  1845  is  due  to  become  liable  to  a  four- 
decimal-place  check  from  the  international  determination  of  the  metre,  in  terms  of 
the  wavelength  of  light  emitted  by  Krypton  86:  pound  and  kilogram  will  be  firmly 
linked.  That  will  be  welcomed  by  precision  engineers,  who  have  been  working  to 
limits  too  fine  readily  to  accept  the  uncertainties  of  a  standard  based  on  a  physical 
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object.  And  the  highly  complex  Bill,  with  no  less 
than  55  pages  of  schedules  in  a  total  length  of  106 
pages,  goes  further  than  that  in  rationalising  the 
scientific  aspects  of  measurement.  Amp,  ohm,  volt 
and  watt  are  brought  into  its  ambit,  with  a 
requirement  that  the  Board  of  Trade  shall  draw  up 
definitions  reflecting  the  international  definitions  for 
those  units.  Basic  to  these  changes  is  to  be  the 
establishment  of  a  nine-man  Commission  on  Units 
of  Standards  and  Measurement,  which  will  keep  the 
question  of  definition  of  units  and  of  physical 
standards  under  review.  Recommendations  of  this 
Commission  will  be  given  effect  through  the 
relatively  simple  process  of  the  Statutory  Instrument, 
subject  to  specific  approval  by  Parliament  in  each 
case — though  the  right  to  abolish  the  Imperial 
system  and  go  wholeheartedly  metric  by  this  route 
is  specifically  withheld.  Although  the  provisions  of 
the  Bill  about  everyday  measures  and  the  informa- 
tion to  be  given  to  customers  will  be  most  in  the 
public  eye,  the  changes  in  fundamentals  are  impor- 
tant on  the  borderline  of  science  and  industry. 

INVESTMENT  IN  SUPPLY 

The  first  of  the  promised  annual  autumn  White 
Papers  on  investment  in  the  public  sector,  which  we 
noticed  briefly  last  week,  proved  to  add  little  to  what 
was  already  known  about  electricity  supply  plans. 
The  significance  of  the  overall  study  the  White  Paper 
presents  is  centred  more  on  broad  national  financial 
policy  than  on  individual  industry  details,  but  it 
is  noticeable  that  the  supply  industry  is  being  given 
freedom  to  expand  and  that  there  is  recognition 
again  of  the  needs  of  distribution  as  well  as 
generation.  It  is  reassuring  to  see  endorsed  in  this 
Treasury  document  the  truism  that  "once  work  has 
begun  on  a  project  it  is  usually  uneconomic  to 
attempt  either  to  accelerate  or  retard  it  as  an  instru- 
ment of  general  economic  policy."  This  has  been 
well  demonstrated  in  the  past  history  of  electricity 
supply,  and  it  must  be  hoped  that  the  dictum  will 
be  kept  to  the  fore  of  Treasury  thinking  if  the  future 
should  become  difficult. 

GOOD  INTENTIONS 

Reports  on  consumer  goods  published  in  Which?, 
the  magazine  of  Consumers'  Association  Ltd.,  have 
been  criticised  from  time  to  time  in  these  columns 
because  of  the  tendency  to  base  too  firm  conclusions 
on  too  few  tests.  As  Consumers'  Association  has 
grown  more  prosperous  through  increased  popular 
support,  standards  of  testing  have  improved;  but 
the  results  bring  out  more  clearly  than  before  the 
remaining  shortcomings  of  those  standards.  This 
month  it  is  the  ubiquitous  electric  lamp  that  comes 
under  the  inspecting  eye  of  Which?.  The  tests 
carried  out  make  a  real  attempt  to  tackle  inevitable 
variations  in  quality,  with  50  nominally  identical 
lamps  of  each  of  nine  brands,  tested  for  life  and  for 
efficiency  at  various  stages  throughout  life.  In  dis- 
cussing the  results,  attention  is  given  to  considera- 
tions such  as  the  relatively  high  importance  of  long 


life   rather   than   high   eSiciency   when  lamps  are 
inaccessible   for   replacement.    But    this   altogether 
welcome  attempt  at  dependable  accuracy  is  in  part 
discarded  in  the  obstinate  attempt  to  find  a  ''best 
buy."  An  apparently  arbitrary  choice  is  given,  based 
on  a  table  of  total  cost  (lamp  plus  energy)  for  600 
lumens    for    1,000    hours.    The    table,    for   some 
unexplained  reason,  excludes  what  appears  to  be 
the   lowest   total  cost   performer,   and   the  recom- 
mended type  is  only  second  cheapest  amongst  those 
listed.     Worse,     the     report    concludes    with    an 
unobtrusive  paragraph  emphasising,  correctly,  tjial 
since  the  tests  were  made  on  240  V,  60  W  pearl 
bulbs,  the  relative  results  must  not  be  taken  to  ap[J> 
to  other  types  and  ratings  of  the  makes  of  lamp 
tested.  It  seems  cynical  to  publish  the  report  if  thai 
warning  is  indeed  intended  to  be  respected.  House 
wives  who  follow  Which?  selections  will  doubtlesj 
ignore  it.  Despite  the  effort  at  more  adequate  testing 
the  recommendations  are  again  too  firm. 

TRAINING  IS  A  GOODWILL  EXPORT 

At  any  one  time,  there  are  about  4,000  graduate 
engineers  from  overseas  undergoing  practical  traininj 
with  industrial  organisations  in  Britain.  compare< 
with  perhaps  7,0C0  British  graduates.  That  is  an  FB 
estimate  covering  all  branches  of  engineering  and  i 
sets  the  background  for  a  discussion  last  week  on  th^ 
circumstances  in  which  such  men  are  trained 
Realism  is  easily  lost  to  idealism  when  such  ques 
tions  are  considered.  It  is  necessary  to  keep  in  mind 
as  the  boards  of  the  individual  companies  whi 
receive  them  certainly  wiU,  that  training  for  the  4,001 
visitors  is  not  wholly  an  altruistic  gesture.  Besides ; 
wish  to  help,  there  is  a  desire  to  impress  with  th 
qualities  of  British  engineering,  to  familiarise  visitor 
with  British  practice,  so  that  they  will  be  more  likel 
to  become  customers  when  they  return  to  their  ow 
countries — and  customers  not  only  of  Britain,  bi 
more  particularly  of  the  firm  that  trains  them.  Y( 
that  end  will  not  be  gained  if  overseas  trainee 
receive  a  bad  impression  of  British  standards,  an 
it  seems  from  the  discussion  that  they  may  be  i 
danger  of  doing  so.  They  do  not  wish  to  be  traine 
to  British  professional  institution  requirements;  the 
want  to  learn  less  about  production,  more  about  ho 
to  be  knowledgeable  purchasers,  skilled  operatoi 
and  maintenance  organisers.  Because  of  this,  the 
do  not  fit  in  easily  with  the  training  schema 
organised  for  their  3,500  British  fellow-gradual 
trainees.  Above  all,  they  want  to  be  in  touch  wil 
practising  professional  engineers,  rather  than  tli 
skilled  technicians  who  play  the  major  part  in  man 
British  training  schemes.  The  discussion  last  wee 
hinted  at  more  Government  help  in  finance  and  sta 
to  bridge  the  gap  between  small-firm  reality  an 
longer-term  national  interest  in  this  matter,  and  that 
a  question  which  clearly  deserves 
consideration,  for  the  training 
load  on  the  largest  firms  is 
already  unduly  onerous. 


This  week's  quick  summary  of  electrical  news  faces  advertisement  page  8 
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Modern  aspects 

of  switcttgear  standardisation 
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§§§0^  by  D.  E.  Lambert,*  B.Sc.(Eng.).  M.I.E.E..  Mem.  A.I.E.E. 


MANY  papers  and  articles  have  been  written  on  the 
subject  of  standardisation  of  switchgear,  and  more 
are  twund  to  come  in  the  future  as  the  results  of 
scientific  research  and  development  are  applied  both  to  (he 
technical  and  production  engineering  aspects  of  switchgear. 
During  (he  last  decade  much  progressive  development  has 
taken  place  in  the  transmission  and  distribution  of  elec- 
tricity, in  switching  devices,  in  materials  and  in  manufac- 
turing techniques.  No  comprehensive  consideration  of 
switchgear  standardisation  would  be  complete  without 
reference  to  "Rationalisation,"  in  the  sense  of  the  reduc- 
tion of  the  number  of  different  types  and  constructions 
and  the  concentration  of  researeh  and  manufacture  for 
efficient  production.  During  recent  years  the  British 
Productivity  Council  have   been  largely  responsible  for 


introducing  the  term  "Variety  Reduction,"  which  has 
much  the  same  import  as  rationalisation.  They  have 
emptiasised  the  need  to  achieve  by  this  means  greater 
productivity  and  more  economic  manufacture. 

It  is  a  good  thing  in  any  industry  or  organisation  to 
take  stock  periodically  of  existing  practices  and  products, 
to  ascertain  whether  the  best  use  is  being  made  of  new 
developments  in  techniques  and  in  materials,  whether  an 
overall  economy  can  be  achieved  and  whether  policy  is 
directing  efforts  in  the  right  channels.  Standardisation 
should  keep  pace  with  such  developments.  Generally  il 
should  follow  practice,  but  there  are  instances  when  it 
can  and  should  proceed  in  parallel. 

*  Mr  Lambert  is  with  Brush  Eleirirical  Engineering  Ltd. 
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Fif.  I.  Uurnotivt  tfpei  of  6-611 1  kV  circud-breoker  operaiinj  meeftonijmi.  I.  Monually-optrattd  mechoniim.  2.  Manually-<yf>eraUtl 
mechmJun  with  otsitled  jpr/og  doting.  3.  Circuit-breaker  mounted  on  truck  with  meefion/im  enc/tsed.  4.  Spring-cltaed  mechanism. 
5.    Sa(eno'd<lMe4  medioniun.      Tfie  manufaaurer  may  be  atktd  to  tupplf  all  thtu  mechanitmt  for  tffeaively  the  tame  circuit^brtaker 


710 


Electrical  Times,  10  Novet 


Some  aspects  of  the  present  position  with  regard  to 
switcngear  standardisation  are  given  in  this  article,  and 
particular  reterence  is  made  to  variety  reduction  in  the 
range  of  switcngear  up  to  11  kV. 

International  and  National  Standardisation 

Each  year  progress  is  made  in  the  meetings  of  the  Inter- 
national Biectrotechnical  Commission  towards  the  unifica- 
tion torougnout  the  world  of  technical  standards  for 
switchgear.  The  work  is  undertaken  by  two  conmiittees, 
one  aeaiing  with  switchgear  with  voltage  ratings  above 
1,000  V  and  tne  other  witn  ratings  of  1,000  V  and  below. 

Tne  committees  concerned  have  been  most  active  and 
a  number  oi  puohcations  have  already  been  issued  during 
the  past  few  years,  in  the  high-voltage  and  extra  high- 
voitage  fields,  tnese  have  covered  *'Reconmiendations**  tor 
circuit-breaKers  in  respect  of  short-circuit  testing,  normal 
load  conditions,  insulation,  selection,  and  erection  and 
maintenance.  At  the  present  time,  consideration  is  being 
given  to  Recommendations  for  switches  and  isolators,  for 
circuit-breaker  switcning  of  overhead  lines,  of  cables,  of 
capacitor  banks  and  of  small  inductive  currents.  In  the 
medium-  and  low-voltage  field,  comprehensive  Recom- 
mendations have  been  prepared  for  circuit-breakers  for 
distrioution  service  and  tor  contactors.  The  current  work 
covers  tne  finalisation  of  these  with  associated  considera- 
tions of  insulation  and  protective  enclosures.  Another 
specification  for  circuit-breakers  for  more  onerous  condi- 
tions (e.g.,  control  of  power  station  auxiliaries  and  vital 
industrial  plant)  is  under  discussion.  Meetings  of  both 
I£C  Committees  take  place  in  New  Delhi  this  month. 

All  this  work  would  be  of  academic  interest  only  with- 
out the  implementation  of  these  lEC  Rules  by  countries 
of  the  world  in  their  own  national  standards.  This  is  being 
done  slowly  but  surely,  and  it  will  mean  in  due  course 
that  switcngear,  and  in  particular  circuit-breakers,  with 
given  voltage,  normal-current  and  breaking-capacity  ratings 
will  have  tne  same  technical  performance  irrespective  of 
their  country  of  manufacture. 

Britain  can  claim  to  have  led  in  many  aspects  of  this 
work  and  the  results  achieved,  which  in  general  line  up 
closely  with  British  Standards,  are  some  compensation  for 
the  not  inconsiderable  cost  expended  by  all  sections  of 
the  electrical  industry  in  this  country  on  this  work. 

It  is  also  true  to  say  that  so  far  as  equality  of  technical 
performance  is  concerned,  the  results  should  have  a  marked 
significance  in  any  future  European  Conmion  Market 
arrangements.  Acceptance  of  lEC  recommendations  would 
undoubtedly  be  a  solid  foundation  for  the  building  of  a 
common  technical  structure.  The  commercial  aspect,  how- 
ever, is  not  so  clear,  as  prices  quoted  by  the  various 
European  manufacturers  will  depend  on  many  other 
factors,  not  the  least  among  them  being  standards  of 
safety  accepted  in  the  various  countries  as  operational 
requirements.  One  example  of  this  is  interlocking  against 
inadvertent  faulty  operation  of  one  sort  or  another,  which 
is  considered  to  be  of  great  importance  in  this  country, 
but  is  not  viewed  with  quite  the  same  emphasis  on  the 
Continent. 

As  regards  implementation  of  lEC  standards  in  this 
country,  committees  of  the  British  Standards  Institution 
are  constantly  reviewing  and  revising  standards  for  switch- 
gear.  For  example,  an  amendment  to  BS  116:1952,  "Oil 
Circuit-breakers  for  Alternating  Current  Systems,"  has 
recently  been  issued,  dealing  with  short-circuit  testing,  in 
which  many  requirements  of  lEC  rules  and  of  established 
practice  at  ASTA  Testing  Stations  have  been  incorporated. 
Similar  remarks  apply  to  the  recently  published  specifica- 
tion BS  936,  "Oil  Circuit-breakers  for  Medium-voltage 
A.C.    Systems."     This    supersedes    the    War   Emergency 


Edition  of  the  specification.  (See  Electrical  1 
September,  1960.) 

Another  specification,  BS  162,  "Electrical  Powe 
gear  and  Associated  Apparatus,"  is  aDout  to  be 
revised  form.  The  previous  edition  was  pubhshei 
and  there  are  obviously  many  changes  to  b 
standard  into  line  with  current  practice  and  receni 
ments.  An  important  revision  of  the  standard 
safety  requirements  for  outdoor  open-type  switch 
1938  edition,  whilst  giving  some  general  guidanc 
matter,  has  been  considerably  extended  and  mo 
illustrations  have  been  included  to  indicate  the  < 
required  for  maintenance  of  the  apparatus  and 
delimitations  of  work  sections,  witn  special  i 
conditions  in  the  United  Kingdom. 

Impulse-voltage  withstand  levels  have  been  i 
for  open-type  outdoor  switchgear  at  service  v< 
22  kV  and  above,  and  clearances  to  earth  am 
phases  are  related  to  these  impulse  voltages.  Tw 
new  sections  have  been  added  to  the  standard.  Oo 
deals  with  control,  metering  and  relay  equipmen 
other  specifies  requirements  for  battery  and  co 
air  auxihary  systems. 

Appendices  have  also  been  included  on  insu 
ordination  and  on  the  selection  of  clearances. 

The  same  BSI  committee  is  also  finalising  a  r 
BS  158,  dealing  with  marking  and  arrangement  f 
gear  busbars,  main  connections  and  small  wu 
standard  is  being  considerably  simplified  comp 
the  previous  1938  edition,  and  should  enable 
turers  to  reduce  the  variety  of  cables  used  for 
wiring.  In  the  latest  draft  it  is  proposed  that 
wiring  should  be  coloured  black  unless  specified 
by  the  customer,  and  even  then,  only  colours  in  a 
with  a  table  setting  out  a  limited  number  of  the 
used.  The  main  identification  of  the  wires  is  b; 
and  an  appendix  has  been  prepared  which  i 
functional  identification  (i.e.,  circuits)  very  mu( 
lines  of  that  adopted  by  the  electricity  boan 
country.  This  should  reduce  drawing  office  worl 
larly  in  diagram  sections. 

Variety  Redaction  or  Rationalisation 

There  are  two  aspects  of  variety  reduction  as 
switchgear.  Both  ultimately  concern  the  manufai 
one  is  the  responsibility  of  the  user  to  effect 
in  the  variety  of  his  requirements  and  to  simp 
The  other  refers  to  reduction  by  the  manuf 
variety  which  can  be  achieved  in  considerable  d 
design  through  manufacture  to  stocking  and  se 

Since  1948  the  generation,  transmission  a 
interests  of  the  industry  in  this  country  have  c 
a  great  deal  towards  standardisation  by  the  uni 
their  own  requirements  in  the  form  of  switd 
chasing  specifications.  These  have  resulted  front 
studies  of  system  and  operating  conditions  b) 
tricity  boards,  and  many  of  the  specifications 
prepared  in  collaboration  with  representativ 
switchgear  manufacturers.  In  general/  these 
specifications  conform  to  British  Standards, 
instances  they  are  more  severe  to  meet  con 
requirements  peculiar  to  this  country. 

There  is  still  the  need  for  further  reduction 
of  requirements.  As  an  example,  the  British 
Board's  Specification  "S2"  for  6-6/11  kV  standai 
tion  switchgear  has  achieved  prominence  as  s 
basis  of  requirements  for  distribution  systems  ( 
the  nauseating  colour  of  the  original  draft  wl 
its  being  referred  to  as  the  "Yellow  Peril")  s 
compliment  to  its  original  authors,  and  also  o 
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able  import  to  manufacturers  at  the 
present  time,  that  some  overseas 
buyers  are  quoting  "S2"  in  their 
inquiries.  Eveo  so,  there  are  a  number 
of  detail  variations  of  the  component 
equipment  called  for  by  one  elec- 
tricity board  or  another  due  to  exisl- 
tDg  systems  of  control,  or  of 
protection,  or  because  of  standards 
previously  well  established,  or  because 
otber  electrical  apparatus,  for  example 
transformers,  may  have  a  higher  elec- 
trical standard  in  one  particular  tech- 
nical aspect.  In  time,  it  is  hoped  that 
these  variations  may  be  unified,  not  by 
invoking  the  highest  common  factor, 
but  by  adopting  the  simplest  common 
denominator  which  satisfactorily  meets 
the  overall  requirements. 

One  electricity  board  has  already 
standardised  on  six  basic  types  of 
6^/11  kV  equipment,  covering  the 
raage  from  a  switch  without  protec- 
tion to  a  circuit- breaker  embodying 
over-current  and  earth-fault  protection, 
and  with  re-closing  relays.  The  elec- 
tricity board  calls  for  a  number  of 
panel]  of  type  A  to  type  F,  and  the  manufacturer  has 
standard  arrangements,  including  wiring  diagrams,  to 
specify  to  his  production  engineers  with  the  minimum  of 
engineering  or  drawing  office  work.  This  kind  of 
standardisation  is  beneficial  to  both  user  and  manufacturer. 
It  has  been  said,  with  some  justifi cation,  that  the 
<ituation  existing  today,  with  so  many  types  of  switch- 
tfv,  circuit-breakers,  switches,  isolators,  switch  fuses, 
■nechaoisms,  cable  boxes,  etc.,  is  oue  which  may  be  laid 
>t  the  feet  of  the  manufacturers.  Often,  this  can  be  traced 
lo  the  differing  requirements  of  discerning  purchasers, 
translated  into  being  by  the  individual  creative  instinct 
of  the  designers. 

There  are  certain  components  of  switchgear  which  have 
l*en  developed  over  the  last  few  years  to  meet  rcquire- 
oients  of  users  and  which  have  added  to  the  variety  of 
•^signs  within  a  particular  range.  One  example  of  this  is 
operating  mechanisms.  For  a  400  A,  II  kV,  150  MVA 
circuit-breaker,  the  more  usual  types  of  mechanism  which 
^^  manufacturer  is  asksd  to  supply  are  manual,  manual 
operation  with  assisted  spring  closing,  spring  and  motor 
*ound  spring  and  solenoid  (Fig.  1).  For  the  same  range  of 
switchgear  of  heavier  current  ratings,  such  as  1,200  A,  or 
'<W  A,  a  different  spring  mechanism  or,  alternatively,  a 
stronger  solenoid  mechanism  is  usually  required,  and  so  the 
oumber  of  different  mechanisms  increases,  the  parts  required 
■grease  and  the  stocks  increase.  Manual  operation  for 
circuit-breakers  of  ratings  not  exceeding  150  MVA  at 
^■fikV  and  II  kV  has  been  the  accepted  type  for  the  large 
"■^jority  of  switchgear  installations.  This  is  the  cheapest 
'orm  of  mechanism,  but  its  correct  operation  is  largely 
*Pendent  on  the  skill  of  the  operator.  Now  that  satis- 
■actory  mechanisms  have  been  developed  incorporating  a 
'Pnng  device  in  such  a  manually  operated  mechanism,  it 
I'^t'Cs  the  closing  operation  of  the  circuit-breaker  con- 
"stent  and  independent  of  the  operator  and  should  cost 
^  little,  if  any,  more  than  the  straight  manually  operated 
l^'chanism.  In  the  future,  for  the  safety  of  operators  and 
or  reduction  of  variety,  this  more  modern  arrangement 
.011  Id  replace  manual  operation,  ai  least  up  to  ratings  of 
"  MVA  at  11  kV,  and  so  eliminate  one  of  the  varieties. 
"^1  the  present  time  in  this  country,  in  the  voltage  range 
**>  II  kV,  technical  requirements  in  relation  to  impulse 
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fil.  2.     Pan  of  metaf-en closed  oubJoor  switchboard  showing  conCrof  panels 


voltage  levels,  to  methods  of  earthing,  and  to  overload 
ratings,  are  under  discussion  between  users  and  manufac- 
turers. It  is  not  unlikely  that  changes  in  the  design  of 
component  parts  of  the  switchgear  will  have  to  be  made 
to  meet  these  requirements  and  this  will  also  probably 
lead  to  an  increased  amount  of  testing.  During  the  last 
ten  years  the  manufacturer  has  been  involved  in  making 
a  considerably  greater  number  of  tests  than  hitherto  and 
this  has  naturally  resulted  in  increased  costs. 

Standards  of  Performances 

One  of  the  problems  confronting  switchgear  manufac- 
turers is,  how  to  maintain  the  standard  of  performance 
and  quality  required  in  this  country  at  a  cost  which  will 
allow  the  product  to  be  offered  overseas  at  a  competitive 
price.  Assuming  as  a  nation  we  must  continue  to  export 
switchgear  (in  1959  it  was  about  £18-3  million),  the  need 
is  greater  today  than  ever  before  to  reduce  costs.  Many 
of  the  Commonwealth  markets  which  have  been  open  to 
us  are  diminishing  on  account  of  import  tariffs  and  local 
manufacture.  There  are  other  overseas  markets  which  can 
be  developed,  but  in  many  cases  these  will  be  more  com- 
petitive than  those  we  have  enjoyed  in  the  Commonwealth 
areas. 

The  manufacturer  must  therefore  consider  all  aspects 
of  cost  reduction  of  the  product,  including  reduction  of 
variety,  design,  methods  of  production  and  the  use  of 
recently  developed  materials. 

The  sales  policy  of  a  manufacturing  company  largely 
determines  the  variety  of  products  to  be  manufactured. 
Obviously,  there  should  be  a  measure  of  diversity  to 
give  an  adequate  range  to  the  products  for  customers,  and 
also  to  avoid  having  "all  one's  eggs  in  one  basket." 
Designers  are  responsible  for  evolving  the  minimum 
number  of  designs  to  satisfy  the  sales  requirements,  and 
it  is  essential  for  such  designs  to  be  evolved  together  with 
production  engineers  in  order  to  produce  the  most 
economical  unit  from  both  the  engineering  and  production 
aspects. 

Many  examples  could  be  quoted  of  reduction  in  variety 
already  achieved  by  manufacturers.  One  manufacturer 
decided  to  review  his  range  of  medium- voltage  cubicle 


Etectrical  Times,  10  Novonber,  1960 


switchgear  and  it  was  found  tbat  for  a  wide  field  of  appli- 
cation there  were  41  different  designs  of  cubicle  to  meet 
the  requirements.  This  combination  was  made  up  of  two 
different  heights,  eight  different  widths,  and  six  varying 
depths.  After  consideration  from  the  design  and  produc- 
tion points  of  view,  it  was  found  possible  to  standardise 
on  one  height,  and  seven  widths,  three  depths,  thus  result- 
ing in  only  16  different  designs  of  cubicles.  Furthermore, 
the  method  of  construction  and  fabrication  of  these 
cubicles  was  standardised  and  has  resulted  in  even  greater 
cost  reduction.  Similarly,  cable  boxes  and  cable  glands 
have  been  rationalised.  By  reducing  variety  and  intro- 
ducing pressings  and  mouldings  for  cable  glands,  produc- 
tion costs  have  been  reduced  to  about  20%  of  the  former 
figures. 

Instruments  and  relays  are  commonly  known  as  "subject 
to  contract"  items.  They  are  often  mounted  on  panels 
above  the  switchgear.  Benefits  to  both  manufacturer  and 
customer  can  accrue  from  standardisation  of  the  position- 
ing of  instruments  and  relays  on  these  panels,  llie  "$.2" 
Specification,  previously  referred  to,  did,  to  an  extent, 
cover  this,  but  there  are  a  very  large  number  of  other 
requirements  for  relay  and  instrument  panels  on  which 
the  equipment  is  specified  to  be  mounted  in  defined 
positions.  One  manufacturer  investigated  the  possibility 
of  the  standard  positioning  of  components  on  alternator 
control  panels  and  a  large  measure  of  standardisation  was 
found  to  be  possible.  Not  only  were  the  positions  of  the 
components  fixed,  but  the  wiring  diagram  was  standardised, 
and  customers'  extension  panels  were  identical  in  this 
respect  to  previous  ones  supplied.  There  is  still  consider- 
able scope  for  greater  standardisation  in  this  respect. 


A  Fig.  J.  //  kV current  troniformtr  ana 
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Types  of  Switel^ear  and  Circuit-breakers 

No  great  change  in  rationalisation  of  the  types  oE 
switchgear  has  taken  place  during  recent  years.  For  Ibc 
highest  voltages  in  this  country  of  275  kV  and  380  kV, 
and  die  breaking  capacity  ratings  up  to  15,050  MVA  (or 
even  greater) — outdoor  open-type  switchgear  with  »ir- 
blast  and  bulk-oil  type  circuit- breakers  is  still  favoured 

At  lower  voltages,  from  6-6  kV  to  132  kV,  small-ail- 
volume  circuit- breakers  are  in  limited  demand  in  addition 
to  those  mentioned  above.  Both  indoor  and  outdoor  opeg- 
types  of  switchgear  are  available  and  at  11/15  kV  and 
33  kV  greater  emphasis  is  now  being  laid  on  the  outdoor 
enclosed  or  package  type  switchgear  both  in  this  couDtr> 
and  abroad.  An  example  of  this  type  is  shown  in  Fig.  I 

Considerable  advances  have  been  made  in  the  devriajv 
meni  of  air-break  circuit-breakers  up  to  11/15  kV  appli;^- 
tion.   following   established   practice   for   some  years  in 


fig.  4.   Moor  air-break  iwltchgwr  unit  for  1.600  amp,  11  kV,  SOO  kVK  ^"l 
r«ln  )ub-a)Mfflb(res.  {Courtetf  A.  Rejrrafle). 
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a.  There  is  still  a  preponderant  volume  of  bulk-oil 
cult-breakers  sold  in  this  market  and  it  is  likely  to 
e,  particularly  for  normal  current  ratings  up  to 
i.. 

edium-voltage  application,  both  air-break  and  oil- 
ircuit-breakers  are  being  supplied,  depending  upon 
ficc  duty  required  and  their  location, 
ion  must  be  made  of  the  switchgear  development 
has  taken  place  as  a  result  of  new  materials  and 
oduction  techniques  associated  with  them.  Plastics, 
esins  and  other  such  insulating  materials  have  not 
;en  applied  as  a  means  of  insulating  connectors 
e  metal,  but  the  whole  design  of  the  switchgear 
n  reviewed  around  the  use  of  such  materials  which 
e  or  encapsulate  the  conducting  parts.  This  work 
nuing,  particularly  for  voltages  up  to  11  kV,  and 
and  4  show  examples  of  modern  achievements. 
1  research  and  development  work  has  taken  place 
:rica  and  to  an  extent  in  this  and  other  countries 
uum-type  circuit-breakers  and  to  a  lesser  degree 

use  of  sulphur-hexaflouride  (SFe)  as  an  arc- 
ishing  medium.  Both  these  types  are  in  production 
Tica  but  with  limited  application.  One  of  the  dis- 

of    the    vacuum-type    circuit-breaker    has    been 


"current  chopping"  and  consequential  dangerous  over- 
voltages.  This  has  tended  to  limit  its  performance  on 
short-circuit  to  about  150  MVA  at  15/18  kV,  but  recent 
information  indicates  that  higher  values  of  breaking 
capacity  can  now  be  obtained.  With  such  developments 
taking  place — the  possibility  of  any  standardisation  and 
reduction  in  the  number  of  types  of  circuit-breakers  or  of 
switchgear  appears  remote. 

From  the  users'  viewpoint,  greater  variety  may  add 
confusion  in  the  choice  of  the  most  appropriate  type, 
particularly  bearing  in  mind  the  reliability  and  good 
service  provided  by  existing  designs. 

The  consoling  thought  is  that  British  switchgear  manu- 
facturers are  very  much  alive  to  the  problems  confronting 
them  today,  namely,  the  need  to  keep  up  to  date  and 
lead  wherever  possible  in  the  development  of  newer  and 
better  switchgear,  to  simplify  designs  and  generally  reduce 
costs  of  production  so  that  the  product  may  be  saleable 
competitively  in  this  country  and  in  the  export  market. 
Each  manufacturer  will  have  to  make  the  choice  of  thf 
types  which  he  considers  the  right  ones  to  produce, 
limiting  the  diversity  of  products  consistent  with  market 
requirements  to  give  economic  manufacture  and  suitable 
profit  return. 


eaders  Views 


Corrtspondtnts  writing  undtr  pseudonyms 
ore  osHced  to  submit  thtir  names  and 
addresses  in    confidence    to    the  Editor 


I  AM  sure  that  your  correspondent  Mr 
^ilson  has  unwittingly  misunderstood  the  purpose  of 
AMA's  comment  on  the  remarks  made  on  the 
ss  question.  There  is  no  question  of  complacency, 
the  need  to  correct  erroneous  impressions  abroad. 
^AMA  was  in  fact  invited  by  the  overseas  press 
ain  the  circumstances  of  this  particular  case  and 
ement  to  which  Mr  Wilson  refers  was  the  direct 
e  of  this. 

It  achievements,  with  British  electrical  exports 
;  at  around  £300  million,  are  good  but  have  en- 
d  no  sort  of  complacency  in  the  industry.  The 
3EAMA  Survey  of  the  European  Market  and  our 
)-operation  with  the  engineering  trade  associations 

the  Six  and  the  Seven  indicate  our  awareness  of 
blems  and  possibilities  of  the  European  market. 
Commonwealth    remains    the    major    outlet    for 
il  engineering  exports  and  the  fact  that  we  thought 
;sary  to  correct  a  wrong  impression  which  could 

our  Commonwealth  trade  must  not  be  interpreted 
placency. 

5.  F.  Steward,  c.b.e.. 

Director,  The  British  Electrical  and  Allied 
Industries  Manufacturers'  Association, 

London,  w.c.2. 

ng  for  Safety 

MR  C.  McAllister  (Electrical 
3  November)  is  to  be  envied !  Few  persons,  I 
,  would  be  so  constituted  as  to  retain  their  mental 
J  unimpaired — ^much  less  their  power  of  co- 
on— whilst  gripped  in  the  throes  of  a  severe  electric 

ng  from  my  own  experience  of  two  severe  shocks, 
I  200/240  a.c,  one's  muscles  contract,  something 
e  manner  of  rigor  mortis  and  one  feels  that  one 
torn  limb  from  limb.  It  is  an  awe-ful  experience, 
real  meaning  of  the  word,  and  one  is  practically 


beyond  coherent  thought  and  quite  incapable  of  action. 

The  first  time  (I  was  15  at  the  time)  a  number  of  carbon 
lamps  included  in  temporary  wiring  went  out,  owing  to  a 
loose  joint;  the  electrician  being  away  for  a  short  time, 
I  jumped  at  the  chance  of  repairing  the  fault  and  earning 
the  thanks  of  the  builders. 

It  was  quite  safe,  for  was  I  not  standing  on  wooden 
steps?  I  was.  But  not  for  long!  As  soon  as  I  started  to 
re-make  the  joint  with. my  bare  hands.  I  was  seized  with 
the  symptoms  described  above  and  was  afterwards  told 
that  my  screams  could  be  heard  the  other  side  of  the 
High  street,  and  that  the  old  building  foreman  was  so 
upset  that  he  could  not  eat  his  lunch.  All  I  know  is  that  I 
seemed  to  lose  consciousness  and  next  thing  I  was  on  the 
floor,  stiU  on  my  feet  and  cursing  the  workmen  near  by 
to  the  best  of  my  ability  for  playing  such  a  trick  on  me! 
(I  thought  at  first  that  someone  had  somehow  connected 
an  earthed  wire  to  the  soles  of  my  feet.) 

The  second  time  was  three  years  ago  in  a  switch  room 
in  Hobart,  (Tasmania).  This,  time,  I  had  been  checking 
for  overheating  on  the  switch-board,  by  touch.  Medium 
voltage  three-phase.  I  had  finished  my  inspection  and  was 
idly  standing  at  one  end  of  the  board  awaiting  the  return  of 
my  assistant.  Grasping  the  angle-iron  upright  with  my 
left  hand  I  casually  grasped  a  neutral  busbar  with  my 
right— tof  see  if  that  was  warm.  It  was !  But  it  was  not  the 
neutral  but  the  blue  phase.  I  can  only  excuse  this  as  a 
temporary  mental  aberration  due  to  over-tiredness.  Three 
thoughts  only  occurred  to  me  in  swift  succession:  I  was 
alone.  I  could  not  get  away.  This  was  goodbye  to  every- 
thing. Next  thing,  after  a  seeming  eternity,  I  was  flung 
very  violently  against  the  wall  and  collapsed  in  a  heap  on 
the  floo>r.  It  seemed  incredible  that  I  was  still  alive  and 
still  had  the  use  of  my  limbs,  with  the  exception  of  my 
left  arm.  It  was  found  later  that  I  had  a  fractured  scapula, 
which  kept  me  out  of  circulation  for  a  few  weeks.  A 
merciful  escape,  I  feel. 

R,  St,  C.  Ison. 
Cheltenham. 
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Training  overseas  graduates 


tttnt   URGENT  PROBLEM  FOR  BRITISH  INDUSTRY 


OVERSEAS  graduate  engineers  come  to  Britain  in 
large  numbers  to  receive  practical  training.  As 
many  as  4,000  may  be  training  at  any  one  time. 
Is  all  well  with  the  arrangements  that  apply  to  them? 
Do  they  leave  with  the  sort  of  impression  of  the  UK  that 
will  encourage  them  to  deal  with  Britain  when  they  attain 
positions  of  responsibilities  in  their  own  country?  These 
questions  were  talked  about  at  a  joint  meeting  of  the 
three  senior  engineering  institutions  in  London  last  week, 
when  a  paper*  was  presented  by  Dr  W.  Abbott,  who  is 
director  of  studies  with  the  Federation  of  British 
Industries. 

Dr  Abbott  is  outspoken  in  his  paper;  he  was  still  more 
forceful  in  his  oral  presentation  of  it.  He  thinks  the  state 
of  present  training  schemes  gives  rise  for  disquiet,  not 
only  for  overseas  graduates  but  for  our  own  graduate- 
engineers  as  well.  He  fears  too  much  accent  on  craft 
skills  and  not  enough  contact  for  the  trainee  with  pro- 
fessional engineers,  although  the  electricity  supply 
authorities  were  specifically  excluded  from  this  charge. 

Dr  Abbott  suggests  that  although  it  is  necessary  for 
professional  engineers  to  know  about  techniques  in  use, 
those  techniques  change  rapidly  and  it  is  important  not 
to  stultify  youth  by  giving  them  too  close  an  acquaintance 
with  old  techniques. 

Trainiii^  Problems 

In  his  paper,  Dr  Abbott  says  that  there  are  two  main 
types  of  engineer  wishing  to  come  for  training  in  the 
UK.  One  is  the  young  graduate  with  little  or  no  experience, 
the  other  the  mature  engineer  with  considerable  experi- 
ence who  requires  up-to-date  information.  Too  often,  the 
graduate  finds  himself  regarded  as  an  apprentice.  His 
training  is  controlled  by  an  apprentice  supervisor  interested 
in  giving  him  craft  skills.  Sometimes,  because  of  trade 
union  practices,  he  can  only  observe,  not  take  part  in 
work,  and  he  becomes  bored.  Less  trouble  is  found  in 
giving  experienced  engineers  what  they  require. 

An  important  point  that  needs  realising  about  graduate 
trainees  from  overseas  is  that  they  are  often  not  interested 
in  becoming  members  of  British  engineering  institutions; 
so  schemes  of  training  that  satisfy  institutions'  require- 
ments have  no  particular  merit  from  the  graduates'  view- 
point. A  common  complaint  of  engineers  concerned  with 
industrial  products  is  that  the  training  is  designed  to  fit 
the  trainee  to  become  a  producer,  whereas  the  requirement 
overseas  is  for  men  able  to  purchase,  install,  operate  and 
maintain.  Often,  overseas  graduates  are  not  interested  in 
becoming  the  "complete  engineer"  in  the  British  sense 
of  the  term.  Frequently,  the  trainee  would  prefer  to  spend 
time  with  several  firms  rather  than  stay  with  one. 

Another  complaint  often  voiced  concerns  the  difficulty 
overseas  trainees  have  in  obtaining  answers  to  the  ques- 

•Paper  3358:  The  training  of  overseas  graduate  engineers 
with  particular  reference  to  the  FBI  scholarships  scheme, 
by  W.  Abbott,  cm.o.,  o.b.e.,  ph.d.,  b.sc,  m.i.mechjb. 


tions  that  they  wish  to  put  about  technical  matters.  Their 
lack  of  contact  with  professional  engineers  has  already 
been  mentioned.  Dr  Abbott  says: 

If  management  believes  that  it  is  good  policy  to  receive 
into  their  works  for  training  selected  men  from  other 
countries,  who  are  destined  to  become  industrial  leaden 
in  those  countries,  it  would  appear  that  management  should 
give  much  more  attention  to  this  particular  question.  Other- 
wise, the  outcome  of  the  graduates'  stay  with  us  will  not 
always  enhance  our  national  engineering  reputation. 

Dr  Abbott  recalls  that  the  late  Sir  Claude  Gibb  felt 
particularly  strongly  on  this  point  and  urged  a  new 
approach  in  respect  of  it  upon  directors  of  firms  likely 
to  be  involved. 

Future  Action 

After  discussing  the  impact  of  life  in  the  UK  on  over- 
seas trainees,  Dr  Abbott  points  to  the  lack  of  statistical 
information  about  the  amount  of  training  of  overseas 
graduates  at  present  given  in  this  country.  He  feels  the 
Government  might  help  obtain  more  reliable  figures. 

Dr  Abbott  acknowledges  that  some  of  the  smaller  firms 
who  might  be  prepared  to  play  a  part  in  training  overseas 
engineers  can  reasonably  argue  that  they  cannot  do  the 
job  effectively  unless  they  are  assisted  financially. 

DISCUSSION 

Mr  S.  E.  Goodall  (AEI)  in  opening  the  discussion,  appealed 
to  younger  professional  engineers  in  particular  to  ensure  that 
they  got  in  touch  with  any  overseas  graduate  trainees  they 
could,  to  help  and  advise  them.  He  agreed  that  from  the 
commercial  angle,  to  give  more  attention  to  the  requirements 
of  overseas  graduates  would  pay  dividends. 

Another  electrical  speaker  in  a  discussion  which  attracted 
many  contributions  from  the  other  branches  of  engineering 
was  Mr  R.  G.  Bellamy  (Electricity  Council)  who  said  that  in 
the  last  ten  years  the  supply  industry  had  taken  over  1,000 
people  from  66  countries  for  training.  He  agreed  with  Dr 
Abbott  that  the  common  denominator  with  overseas  graduates 
was  intellectual  curiosity,  a  desire  to  make  full  use  of  their 
potential,  and  to  meet  and  know  British  people.  Training 
schemes,  he  felt,  should  be  flexible. 

Mr  R.  F.  Marshall  (AEI)  suggested  that  to  flit  from  place 
to  place  in  training  caused  the  lack  of  social  contacts  and 
absence  of  contact  with  professional  engineers  that  had  been 
complained  about.  Mr  J.  M.  Stock  (Uganda  EB)  expressed  sur- 
prise that  the  countries  of  East  and  West  Africa  were  omitted 
from  the  FBI  scholarship  scheme;  they  had  an  enormous 
potential  demand  for  engineering  products.  The  time  available 
for  Britain  to  help  was  limited,  for  other  countries  would  take 
advantage  of  the  present  situation  if  the  UK  did  not. 

Mr  G.  S.  Lucas  (AET)  thought  that  one  object  of  graduate 
training  should  be  to  give  a  man  confidence  to  stand  on  his 
own  feet  when  all  the  apparatus  for  which  he  was  responsible 
had  broke  down,  and  he  had  to  get  it  going  again. 

Various  graduate  trainees  spoke  in  the  discussion,  voicing 
mixed  views.  Dr  Abbott,  in  his  reply,  paid  tribute  to  the 
training  scheme  of  AEI,  which  he  called  "nearly  perfect." 
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Motor  control  gear 

tor  atternatiag  current  ships 


by  R.  A.  F.  Craven,*  a.m.i.e.e.— Part  i 


lONTROL-GEAR  engineers  and  users  gained  much 
,  experience  in  the  design,  performance  and  utilisa- 
tion of  a.c.  motor  control-gear  for  marine  use  when 
was  adopted  by  the  Admiralty  for  RN  ships  shortly 
the  war.  What  has  always  attracted  industry  and 
altracts  shipbuilders  about  the  use  of  a.c.  is  the  high 
}ility  and  low  maintenance  needs  of  the  squirrel-cage 
ir  and  if  these  advantages  are  to  be  exploited  it  is 
that  motor  control-gear  must  be  just  as  free  from 
)le  and  equally  robust. 

^ghty  technical  problems  are  involved  in  the  design 
)ntactors  and  relays  (especially  in  their  a.c.  magnetic 
ms)  when  they  are  asked  to  withstand  the  Admiralty 
lard  shock  test;  but  fortunately  control-gear  for 
haul  ships  does  not  have  to  withstand  this  lest,  and  it 
ily  in  the  adaptation  of  relatively  standard  industrial 
:ol-gear  to  marine  work  that  some  minor  problems 
arisen. 

isy  maintenance  is  never  more  desirable  or  necessary 
on  board  ship.  The  first  essential  for  motor  starters 
ont  access,  while  starters  with  withdrawable  interiors 
:ven  better.  The  advantage  of  the  multi-motor  control 
't  has  been  recognised  fairly  recently  and  a  typical 
iple  is  shown  in  Fig.  2,  where  there  is  a  group  of 
ers  for  motors  ranging  from  5  h.p.  to  ISO  h.p.  Fig.  1 
rates  a  control  centre  with  draw-out  starters. 
le  general  design  and  appearance  of  this  type  of  equip- 
:  is  very  similar  to  its  industrial  counterpart.  It  has  a 
ar  chamber  running  the  length  of  the  board,  either  at 
top  or  bottom,  with  vertical  lee-connections  (risers) 

Ffgt.  /  and  2.    Left. 
Drir//-out  type 
ttorter  unit,  300  amp 
d.o.l.  (AEO- 
Mow  and  right, 
control  centre  for 
tanker.  (  to  140  h.p. 
unlU.     (Watford 
Elec.  and  Monfg.) 


feeding  each  section  of  tiered  starters;  In  each  section 
there  may  be  one  to  four  or  more  units.  Each  starter  has 
its  own  h.b.c.  fuses  and  isolating  switch.  It  is  better  for 
the  isolating  switch  (or  disconnect  switch)  to  be  capable 
of  interrupting  stalled  motor  current  so  as  to  eliminate 
mechanical  interlocking  between  the  isolator  and  con- 
tactor; this  type  of  disconnect  switch  is  being  used  more 
and  more  in  industrial  motor  control  centres,  especially 
where  high  reliability  is  needed. 

To  be  able  to  withdraw  starters  for  maintenance  is  an 
obvious  advantage  for  shipboard  use  where  working 
space  is  usually  restricted  and  maintenance  work  in  heavy 
seas  very  difficult.  Draw-out  units  for  motors  larger  than 
100  h.p.  or  for  auto-transformer  starters  become  unwieldy 
and  normal  built-in,  front-access  starters  arc  used;  they 
can  nevertheless  still  be  embodied  in  the  same  control 
board  as  the  draw-out  starters. 

The  enclosure  is  constructed  and  finished  so  as  to  irith- 
stand  both  heavy  usage  and  high  humidity.  This  is  equally 
true  of  single  starters  and  multi-motor  starters. 

It  is  good  practice  to  construct  busbar  systems 
sufficiently  robust  to  withstand  the  electromagnetic  and 
thermal  effects  of  short-circuit  current.  And  although 
prospective  fault  levels  of,  say,  25  MVA  can  only  occur 
on  larger  ships,  many  control-gear  manufacturers  cus- 
tomarily construct  their  busbars  to  withstand  36  kA  rms 
(i.e.  25  MVA  at  415  V)  for  periods  up  to  three  seconds 
as  a  sUndard.  Some  idea  of  the  problems  involved  in  the 
design  of  busbar  and  busbar  connections  is  given  by  con- 
sidering that  the  peak  force  between  bars  spaced  at  3  in. 
is  about  2  tons/ft  run  for  a  36  kA  rms  (96  kA 
asymmetrical  peak)  fault  current. 


•  Mr  Craven  is  a  director  of  Watford  Electric  and  Manu- 
facturing Ltd,  The  article  is  based  on  a  lecture  given  at  the 
Royal  Technical  College,  Glasgow,  in  a  series  on  alternating 
current  for  marine  auxiliaries. 
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Although  this  practice  may  seem  lavish,  it  is  obvious 
that  thermal  and  electromagnetic  effects  of  fault  current 
on  the  busbar  and  connection  system  in  one  part  of  a 
control  centre  should  not  put  the  whole  out  of  action. 
It  may  at  first  be  thought  that  the  control  board  could  be 
supplied  through  h.b.c.  fuses,  and  thereby  remove  the 
need  for  such  elaboration,  but  it  must  be  remembered 
that  the  shut-down  of  a  complete  board,  because  of  a 
blown  fuse,  would  not  be  very  welcome. 

Given  soundly  built  busbars  and  risers,  the  next  impor- 
tant requirement  for  draw-out  starters  is  that  the  with- 
drawable connection  is  designed  (and  manufactured!)  to 
withstand  (i)  continuous  vibration  and  (ii)  the  peak  current 
let  through  by  the  protecting  fuse.  Clearly,  a  short-circuit 
on  the  load  side  of  the  fuse  must  not  produce  contact 
disturbance  and  possible  arcing  and  breakdown  at  the 
point  of  connection  to  the  busbar  riser.  A  300  A  h.b.c. 
fuse  would  cut  off  at  about  25  kA  on  a  25  MVA  fault, 
and  unless  contacts  are  very  good  they  may  very  well  be 
blown  away  from  the  riser  by  current  constriction  and/or 
electromagnetic  forces.  The  aim  is  to  make  sure  that  any 
fault  is  contained  within  that  part  of  the  circuit  in  which 
it  happens. 

The  elements  of  each  starter  unit,  for  all  draw-out  types 
of  construction,  are  in  sequence: 

(1)  Plugging  connection. 

(2)  H.B.C.  fuses. 

(3)  Isolator   (or   preferably  stalled-current   breaking   dis- 
connect switch). 

(4)  Overload  relays. 

(5)  Contactor. 

(6)  Outgoing  plugging  connection. 

The  only  difference  between  this  and  conventional 
construction  is  that  in  the  latter  the  isolator  connects 
directly  to  the  busbar  risers  aitd  the  h.b.c.  fuses  follow  it. 

The  direct-on-line  (d.o.l.)  starter  is  the  one  most 
frequently  used  and  the  ony  limitation  is  the  size  of  the 
motor  relative  to  the  generating  capacity;  or,  in  other 
words,  the  maximum  transient  voltage  dip  that  can  be 
tolerated  in  the  class  of  ship  concerned  determines  the 
maximum  size  of  motor  that  can  be  started  d.o.l.  The 
behaviour  of  alternator  voltage  with  impact  loading  is 
dealt  with  by  Griffin  in  an  earlier  article^  in  this  series. 

Specification  and  Selection 

We  will  now  deal  with  the  specification  and  selection  of 
each  of  the  elements  in  the  d.o.l.  starter  circuit.  Through- 
out, the  ambient  temperature  is  taken  at  40°C*  as  speci- 
fied in  Lloyd's  Rules  and  it  is  assumed  that  the  standard 
current  ratings  for  the  appropriate  circuit  elements 
(normally  based  on  BS  775*  and  BS  587'  for  an  ambient 
of  35°C)  are  reduced  by  10%  to  20%. 

Isolator.  The  isolator,  which  has  no  significant  current- 
breaking  capacity,  is  mechanically  interlocked  with  the 
starter  door  or  cover  and  since  in  emergency  it  could  be 
called  upon  to  open  currents  up  to  eight  times  full  load 
at  a  power  factor  of  0-2  to  0-3,  it  must  be  electrically  inter- 
locked with  the  contactor  so  that  the  contactor  (seemingly) 
opens  before  it.  Unfortunately,  many  possibilities,  such  as 
a  welded  contactor,  make  infallible  interlocking  impossible. 
Always  there  is  the  very  real  risk  of  opening  an  isolator 
on  load  and  so  starting  an  arc  fault  which  is  destructive 
to  the  equipment  and  dangerous  to  the  operator. 

Unquestionably,  for  shipboard  use,  on-load  isolators  (by 
definition  no  longer  isolators,  but  disconnect  switches) 
should  be  specified  so  that  electrical  and  mechanical  inter- 

*  This  temperature  is  low  and  the  author  agrees  with  Griffin 
that  s'jst-jined  temperatures  of  45°C  and  even  SO^C  are  not 
unusual  in  a  ship's  engins-room  in  the  tropics. 


locking  become  unnecessary  and  the  motor  circuit  can  be 
opened  with  impunity  under  any  condition  of  load. 

Fuses.  Fuses  provide  protection  against  over-current 
as  distinct  from  overload.  Regardless  of  the  size  of  the 
ship,  only  h.b.c.  fuses  should  be  used.  Normally,  Class 
AC4  is  selected,  but  in  the  event  of  a  fault  capacity 
exceeding  25  MVA  (only  true  for  the  largest  passenger 
ships)  Class  AC5,  which  is  suitable  for  35  MVA,  should 
be  specified. 

The  fuse  rating  chosen  depends  on  the  motor-starting 
current  and  accelerating  time  and  is  normally  two  to  three 
times  the  motor  full-load  current.  Fuse  manufacturen 
provide  data  on  fuse  selection  for  motor  starting. 

It  is  important  that,  in  general,  each  motor  starter  in  the 
group  has  its  own  fuses.  It  is  bad  practice  to  feed  several 
starters  through  one  set  of  fuses  without  further  protection. 

When  a  complete  multi-motor  board  is  suppUed  through 
fuses  it  is  necessary  to  make  sure  that  discrimination 
between  individual  starter  fuses  and  the  supply  fuses  is 
obtained.  This  is  discussed  by  Jacks^  very  fully,  but  a  rule 
of  thumb  ratio  of  2: 1  for  the  major  to  minor  fuse 
is  generally  acceptable  as  a  minimum. 

Overioad  Protection.  Protection  of  the  motor  from  over- 
heating due  to  overload  is  provided  either  by  thermal  or 
electromagnetic  relays  and  it  is  safe  to  say  that  of  all  the 
components  involved  in  a.c.  motor  control  gear  the  over- 
load protection  relay  presents  the  most  difficult  problems. 

The  arrival  of  the  cm.r.  marine  motor  to  BS  2949* 
which  has  no  rated  overload  capacity,  intensifies  the 
problem,  and  the  rough-and-ready  setting  of  overload 
relays  at  HXf.i.c.  is  quite  unsuitable! 

BS  2949  gives  a  permissible  temperature  rise  for  Class  A 
insulation  of  90''C  for  totally  enclosed  motors.  This  means 
that  with  a  relay  set  to  trip  at  1 -15x^1.0.,  which  also 
happens  to  have  the  maximum  error  of  10%  permitted  by 
BS  587  in  tripping  current,  the  hottest  spot  temperature 
of  the  winding  is  about  155°C  for  an  ambient  of  45X. 
Insulation  life  is  considerably  reduced  at  this  temperature: 
a  very  rough  estimate  suggests  one-twentieth  of  its  normal 
life.  The  need  for  precise  overload  relay  calibration  and 
clarity  and  ease  in  setting  is  obvious,  but  it  is  rarely 
fulfilled  by  manufacturers. 

Griffin,^  in  an  earlier  article,  suggests  that  the  tempera- 
ture rises  specified  by  BS  2949  for  the  sometime  ambienl 
of  50°C  are  too  high  and  it  is  well  to  recall  that  the 
protection  of  cm.r.  motors  to  BS  2613:1957,  with  what 
would  be  lower  hottest-spot  temperatures  (based  on  an 
ambient  of  40°C),  already  presents  critical  and  complex 
problems  for  effective  protection.* 

The  relative  merits  of  thermal  and  electromagnetic 
relays  have  been  argued  many  times  but,  regardless  of  the 
type  of  relay,  the  following  are  essential  points: 

(1)  The  current-time  curve  should  follow  the  motor  heatiftS 
characteristic  and  should  allow  reasonable  time  for  motox' 
acceleration  without  premature  tripping. 

(2)  The    available    tripping    time    should    decrease  witJ» 
increasing  motor  temperature  (i.e.  the  relay  should  diffc' 
entiate  between  a  cold  and  hot  motor). 

(3)  The  relay  should  withstand  the  let-through  energy  ar»^^ 
associated  peak  current  of  the  h.b.c.  fuse  with  which  tb»-^ 
circuit  is  protected. 

(4)  The  relay  should  be  easily  set  at  M5  times  f.Lc,  ac^^ 
clearly  calibrated  in  "amperes  to  trip"  so  that  the  scttir*^ 
can  be  done  unambiguously. 

(5)  The  relay  pick-up  current  should  not  change  durir»* 
long  periods  of  use,  nor  should  it  be  upset  by  a  short-circt^^ 
on  the  load  side  of  the  relay. 


(6)  The    relay   current-time   curve   should   be   such  th^*- 


the  h.b.c.  fuse  "takes  over"  from  the  contactor  at  abo       ^ 
eight  times  full  load  current,  so  that  it  is  the  contactor  th*** 
deals  with  all  currents  within  its  capacity. 
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A  typical  solenoid  relay  meeting  these  requirements  is 
30wn  in  Fig.  3  and  the  current-time  curves  for  it  are  in 
ig.  5.  Typical  fuse/relay  takeover  is  shown  in  Fig.  4. 

For  many  years  there  has  been  a  serious  misundersland- 
ig  of  the  thermal  behaviour  of  a  delta  connected  motor 
Dder  single-phasing  conditions;  this  matter  is  dealt  with 
Isewhere,'  but  the  fact  is  that  an  overload  relay  set  at 
le  essential  level  of  115  times  f.l.c.  inherently  protects 
te  motor  from  over-healing  when  running  from  a  single- 
base  supply. 

CoDtMtora.  The  only  special  requirement  for  contactors 
or  marine  use  is  that  they  operate  satisfactorily  when 
aclined  at  any  angle  up  to  15°  transversely  and  10° 
ingitudinally  and  with  rolling  up  to  22^°  from  the  vertical, 
liis  usually  means  that  an  additional  hold-oS  spring  has 
3  be  fitted  to  the  normal  industrial  contactor.  Standard 
idustrial  contactors  are  normally  quite  able  to  withstand 
he  normal  vibration  and  shock  experienced  on  board  ship. 

Unlike  cargo-winch  controller  contactors,  the  contactors 
Lsed  for  marine  auxiliaries  usually  have  a  very  light  duty, 
lotb  electrically  and  mechanically,  and  apart  from 
educing  the  current-carrying  capacity  by  aix>ut  10%  to 
0%  to  meet  the  higher  ambient  temperature,  Ihc  con- 
actor  should  simply  comply  with  BS  775.  From  Clause  53 
if  this  standard  the  appropriate  criteria  for  marine  con- 
actors  are: 

(i)  Current  rating  as  affected  by  operational  duty  should 

be  based  on  the  EU  rating. 
<ij)  Mechanical  duty.  Class  II  as  a  minimum, 
(iii)  Current  making  and  breaking  capacity  category  A4. 
(iv)  Size  of  enclosure.  Normally  assumed  to  be  "small 

air-volume"  (i.e.  an  enclosure  in  which  the  air  volume  of 

the  enclosing  case  is  less  than  twice  the  projected  volume 

of  the  contactor). 

The  enclosed  uninterrupted  rating  (EUR)  is  clearly 
ppropriale  for  marine  use  because  auxiliaries  run  without 
topping  for  several  days  at  least  and  the  enclosed  slan- 
ard  rating  (ESR)  for  contactors  specifies  not  less  than 
ne  operation  in  eight  hours.  The  reason  for  the  inclusion 
f  this  condition  in  BS  775  is  that  contact  operation  breaks 
own  the  oxide  film  that  progressively  forms  at  the  con- 
act  interface  and  so  gradually  reduces  the  contact  current- 
airying  capacity.  This  condition  is  certainly  valid  for 
opper  contacts,  but  it  does  not  hold  for  silver  or  silvcr- 
admium  oxide  contacts,  so  for  ihem  it  is  not  unusual  to 
nake  the  ESR  and  EUR  values  identical. 

The  mechanical  duty  is  normally  light,  and  a  contactor 
having  a  Class  II  duty  (i.e.  500,000  operations)  is  quite 
satisfactory. 

The  current  making  and  breaking  capacity  A4  is 
unquestionably  needed,  for  the  contactor  must  be  able 
'o  make  and  break  stalled  motor  current,  repeatedly  if 
«c<i  be,  and  the  A4  rating,  which  specifies  making  and 
eaking  capacity  of  eight  times  f.l.c.  up  to  150  A  and  six 
ties  f.l.c.  above  150  A  at  rated  voltage  and  0-2  to  0-3  p.f. 
^  realistic  requirement.  A^inst  many  industrial  applica- 
»^s  of  contactors,  the  Lloyd's 
Ivjirements  of  a  lest  duty  of  5,000 
—load  operation  is  minor. 
E*«rhaps  the  remaining  important 
luirement,  although  not  specified 
i^'wherc,  is  that  the  contactor  should 
■*  "weld"  in,  and  it  is  unfortunate 
^l  silver  contacts  increase  this  ten- 
*^«y.  Single-break  contactors,  how- 
'^t,  have  a  very  great  advantage 
=^ause  their  contacts  go  through  a 
''ling  transfer  action  and  so  impart 

shearing  action  on  any  weld  which 
'^y  have  formed  and  if  well  designed 
^     other    mpects   single- break    con- 


tactors arc  far,  far  less  likely  to  suffer  from  welding  than 
double-break  contactors. 

A  strong  plea  must  be  made  that  contactor  contacts  are 
never  "dressed";  they  are  best  left  alone  unless  they  are 
clearly  worn  or  are  over-heating. 

Sbort-circnit  Performance 

The  complete  starter  unit  has  now  been  analysed  step 
by  step  and,  in  addition  to  saying  that  it  must  comply  with 
the  BS  587,  consideration  should  be  given  to  the  perform- 
ance of  the  complete  multi-motor  control  board  under 
short-circuit  conditions.  This  extension  in  control-gear 
testing  is  a  fairly  new  one  in  practice,  although  Knowles^ 
first  outlined  it  over  20  years  ago. 
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It  would  be  very  difficult  to  discuss  the  whole  technique 
of  short-circuit  testing  in  this  article.  In  outline,  a  complete 
board  should  be  type-tested  at  a  short-circuit  testing 
station  and  evidence  held  available  to  show  that  for  each 
size  of  starter,  with  its  outgoing  terminals  connected  to 
form  a  bolted  fault,  the  starter  contactor  has  been  closed 
against  a  specified  prospective  fault,  thereby  initiating 
fault  current.  In  this  test,  the  h.b.c.  fuses  blow,  but  there 
should  be  no  evidence  of  breakdown  elsewhere  and,  apart 
perhaps  from  the  contactor  contacts,  the  equipment  should 
remain  usable. 

Vulnerable  points  are  the  plug  contacts  of  draw-out 
type  starters,  isolator  contacts  and  overload  relay  heaters 
or  overload  relay  solenoids.  Failure  of  plug  isolator  con- 
tacts (which,  if  they  are  "blown  off"  under  the  action 
of  the  cut-off  current  of  the  fuse,  may  initiate  an  arcing 
fault  on  the  live  side  of  the  fuses)  would  not  normally  be 
expected  with  the  h.b.c.  fuses  of  less  than  200  A  rating. 
Welding  of  isolator  or  plug  contacts  could  be  considered 
to  represent  a  poor  performance  because  access  to  the 
starter  may  become  very  difficult  if  it  were  to  happen 
in  practice  and  the  weld  was  a  heavy  one. 

These  type  tests  should  be  made  on  each  size  of  starter 
and  it  is  obvious  that  the  highest  fuse  rating  combined 
with  the  lowest  rating  contactor  and  overload  relay  should 
be  chosen  for  each  size. 

In  addition  to  this,  it  is  customary  for  busbars  and 
connections  to  be  tested  at  15,  25  or  even  35  MVA 
prospective  fault  for  0-2,  1-0  or  3-0  seconds. 


Clearly  there  are  degrees  of  reliability,  but  it  is 
unreasonable  that  motor  control-gear  for  marine 
should  be  among  the  highest  levels,  especially  where  t 
is  little  room  to  move  and  failure  of  auxiliaries  may  ha 
the  ship.  It  is  interesting  to  see  nowadays  how  techni< 
thought  only  appropriate  for  switchgear  are  now 
sidered  a  necessary  feature  of  motor  control-gear  by  s 
manufacturers.  And  quite  rightly  so;  there  are  it 
accidents  because  of  the  inability  of  motor  control- 
to  withstand  hazards  which  arise  when  connected  to  1 
prospective  fault  current  systems.* 

(To  be  concluded) 
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European  Ideas  on  Consumer  Control 


ACTION  taken  by  various  European  countries  to  form 
electricity  consumers'  demands  more  closely  to  the 
pattern  most  efficient  for  system  operation  is  described 
in  a  recently  published  study.*  Although  most  countries 
have  some  form  of  two-part  tariff  as  a  basic  step  in 
this  direction,  many  take  more  vigorous  action  to 
encourage  off-peak  use  and  to  penalise  on-peak  demand. 
Hungary  and  Poland  are  countries  where,  in  the  interests 
of  the  general  national  economy,  certain  heavy  industrial 
consumers  are  compelled  to  take  electric  power  at  times 
fitting  in  with  a  pre-determined  load  diagram.  In  Poland 
and  Roumania  special  studies  are  made  of  individual  works 
to  determine  the  possibility  of  equalising  demand  by 
operating  different  items  of  plant  at  different  times. 
Austrian  electricity  undertakings  make  use  of  load- 
limiting  devices  which  cut  off  the  current  when  maximum 
load  is  exceeded. 

Power  Factor 

A  more  sophisticated  approach  to  improving  efficient 
use  of  power  supplies  is  improvement  of  power  factor.  In 
Hungary,  installation  of  capacitors  for  this  purpose  is 
required  under  regulations  laid  down  for  industrial  plant. 
In  other  countries,  including  Greece  and  Poland,  use  of 
electricity  at  a  power  factor  below  a  fixed  value  is 
penalised  by  a  progressive  increase  in  price  per  kWh,  or 
even  by  cutting  off  the  supply.  However,  Poland  has 
abandoned  the  practice  of  reducing  price  per  kWh  when 
power  factor  was  greater  than  0-8.  It  was  found  that  this 
tariff  system  encouraged  off-compensation  which  caused 
voltage  rise  difficulties  at  times  of  low  load.  In  Turkey, 


•  United  Nations  Economic  Commission  for  Europe 
"Rationalisation  of  Electric  Power  Consumption,"  obtainable 
from  HMSO,  price  2s  6d. 


improvement  in  power  factor  is  encouraged  by  us 
kVh  motors. 

The  arrangements  by  which  more  effective  use  of  p 
system  facilities  is  obtained  vary  widely  from  counti 
country.  In  some  countries,  such  as  Hungary,  of 
inspection  bodies  charged  with  such  improvement 
been  set  up.  Advice  bureaux  of  one  kind  or  anothei 
widespread,  and  the  activities  of  engineering  soc 
exercise  a  beneficial  influence.  The  UN  study  lists  in 
detail  the  steps  taken  in  the  various  countries. 

Although  the  report  with  which  this  note  is  princi 
concerned  does  not  give  a  great  deal  of  "direc 
information  about  the  various  organisations  inv< 
with  promoting  efficiency,  another  recent  publication 
This  is  Organisation  of  Electric  Power  Services  in  Eu 
which  has  in  it  much  information  about  govern 
services,  officers  of  supply  undertakings,  and  bodies 
ducting  research  and  publicity  associated  with  elect 
supply.  It  is  produced  by  the  same  UN  committee  a 
obtainable  from  HMSO,  price  5s. 

Success 

It  appears  from  figures  quoted  in  the  study  that  ^ 
spread  success  has  been  obtained  in  the  drive  to  re 
peak  demands.  Discussing  what  has  been  achieved 
study  suggests  that  a  stumbling  block  is  often  inade< 
knowledge  of  those  in  charge  of  industrial  underta 
concerning  the  economics  of  energy.  There  migb 
advantage  in  organisation  of  courses  of  training  in 
matters. 

As  we  reported  last  week,  the  Committee  on  El 
Power  of  the  UN  Economic  Commission  for  Europe 
plans  for  a  meeting  in  Poland  in  1962  to  consid 
symposium  of  reports  on  subjects  such  as  those  disci 
in  this  present  study. 


i««iil 
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Light  as  an  actor 


XiXiXt   25  YEARS  OF  DEVELOPMENT  IN  STAGE  LIGHTING 


JN  the  complex  and  fascinating  subject  of  stage  lighting 
there  arc  three  broad  spheres  of  approach;  control, 
equipment  and  utilisation.  The  first  encompasses  the 
highly  technical  subject  of  switching,  dimming  and  colour 
mixing  of  light  from  a  number  of  positions  at  a  central 
station,  with  or  without  facilities  for  "remembering"  and 
setting  up  patterns  of  lighting  at  the  touch  of  a  button. 
The  consoles,  dimmer  banks  and  even  the  dimming 
systems — manual  and  servo-operated  resistance,  saturable 
reactor,  thyratron,  transistorised,  etc.— have  already  been 
covered  extensively  in  lectures,  papers  and  technical 
articles.  This  is  essentially  the  sphere  of  control  engineer- 
ins-  It  terminates  at  the  sockets  lo  which  the  lanterns  and 
associated  lighting  devices  are  connected. 

TTie  second  deals  with  the  design  of  the  lanterns  and 
light  sources  for  connection  to  the  control  system.  They 
come  in  a  variety  of  shapes,  sizes  and  loadings,  each  with 
its  owTi  particular  function  to  perform.  Their  design  is  by 
no  means  haphazard ;  it  calls  for  all  the  skill  and  ingenuity 
of  the  illuminating  engineer  with  a  knowledge  of  optics 
added.  II  is  a  special  branch  of  illuminating  engineering. 

The  third  is  that  of  utilisation.  This  is  the  sphere  of 
the  producer  who  uses  the  light  to  achieve  his  dramatic 
Effects  just  as  he  would  an  actor.  To  him  light  is  one  of 
•he  cast.  He  moves  and  directs  the  fittings,  each  one  of 
*hich  is  as  personal  to  him  as  the  actors.  He  has  his  own 
special  favourites,  likes  and  dislikes.  In  recent  times  the 
Sitings  have  even  been  brought  out  of  obscurity  behind 
"^e  proscenium  hangings  and  wings  to  stand,  stark  and 
oot   always  lovely,  in  full  view  of  the  audience. 

^^iree  Schools 

It)  a  paper  presented  before  the  Illuminating  Engineering 
^**«:icty,  London,  on  8  August,*  Mr  F.  P.  Benlham,  f.i.e.s., 
^ts  out  to  describe  the  developments  in  lantern  equipment 
*liich  have  taken  place  over  the  past  25  years.  The 
"*fee    principal    schools    of    stage  lighting    are    lo    be 

*  *Twenty-five  years  of  stage  lighting  equipment." 


found  in  Germany — influencing  the  whole  of  Europe, 
including  Russia—Britain  and  the  United  States.  Taking, 
first,  the  professional  theatre,  in  Britain  and  the  US  the 
main  influence  is  that  of  London's  West  End  and  New 
York  where  theatres  are  commercial  enterprises  run  for 
profit  and  in  which,  with  few  exceptions,  the  control 
systems  are  part  of  the  theatre  but  the  fittings  are  hired 
by  the  producers  for  each  show.  In  Germany,  a  land  with 
a  tradition  of  civic  theatres  with  resident  companies,  light- 
ing and  equipment  is  on  a  lavish  scale,  even  in  the  post-war 
rebuilt  theatres. 

Let  us  consider  the  purpose  and  positioning  of  the  lan- 
terns, the  development  of  which,  since  the  days  of  gas-jet 
lighting  at  the  end  of  the  last  centiu7,  has  not  been  logical 
but  rather  as  the  result  of  inspiration  at  war  with  tradition. 

Up  to  the  turn  of  the  century  the  proscenium  stage — 
essentially  an  area  one  aspect  of  which  is  viewed  by  the 
audience  through  the  proscenium  opening — dominated 
theatre  lighting  which,  once  the  gasjets  had  been  sup- 
planted, was  mainly  from  foolrows,  or  "foot  lights,"  at  the 
forward  edge  of  the  stage  and  from  battens  mounted 
behind  the  proscenium  arch  above  the  actors.  The  develop- 
ment of  the  forestage,  projecting  beyond  the  front  of 
the  proscenium,  was  largely  responsible  for  the  trans- 
ference of  footrows  out  into  the  auditorium,  the  most 
convenient  position  being  in  the  front  of  the  circle. 

The  emancipation  of  lighting  from  the  function  of  mere 
illumination  to  its  use  for  dramatic  effect  came  with  the 
introduction  of  the  spotlight,  fint  as  the  now  defunct  lime- 
light, later  as  a  carbon  arc,  and  finally  as  the  tungsten 
filament  spotlight.  It  was  at  this  point  that  the  director 
started  to  use  lighting  for  effect ;  in  the  musical  shows, 
mainly  by  the  use  of  colour ;  in  the  more  serious  theatre, 
for  dramatic  impact.  As  he  developed  his  techniques,  so 
did  the  form  and  size  of  the  spotlight  advance.  The  ulti- 
mate in  the  use  of  spotlights  is  in  the  progressive  stage 
where,  shorn  of  hangings  and  surrounds  to  mask  the  limits 
of  the  acting  area,  the  light  itself  is  used  to  focus  attention, 
concealing  more  than  it  reveals. 


?5«-  123   Fr«ne(  ifwtHjht.   beam    wrfobfe      Pott.  /52  opiicof  pnj/oewr  onrf  effectj  lontera      Pott.  23  ttobf  spottliht.  aho  In  port  lectfcw 
—      I  16°  oorf  4S°,  ihwn  (tJ  port  Mrtion      witft  4  kW  Icmp  and  heat  obtorbing  glaiset      to  tfiow  poiltica  of  lamp,  nfitaor  anil  lens 


720 


Electrical  Times,  10  November,  1%0 


Types  of  Spotlight 

Focus  lamps,  or  spotlights,  were  in  active  use  before 
the  first  world  war  when  the  German  influence  on  stage 
design  was  high.  Early  designs  were  arc-lamps  housed  in 
a  metal  box  with  a  fixed  focus  lens  and  runners  for 
colour  filters.  Focusing  was  by  shifting  the  arc  in  relation 
to  the  lens,  set  on  a  removable  slide.  This  could  be  taken 
out  to  give  floodlighting  and  the  usual  mounting  positions 
were  on  the  "perch,"  close  to  the  proscenium  in  the  wings, 
and,  sometimes,  from  a  point  high  up  in  the  gallery. 

Dimming  was  not,  of  course,  possible  with  the  carbon 
arc,  but  a  dimming  effect  was  obtained  by  an  iris  shutter 
in  front  of  the  lens.  The  carbon  arc  soon  gave  place  to 
the  tungsten  filament  lamp,  which  considerably  simplified 
matters,  the  usual  size  being  1  kW,  though  2,  3  and  5  kW 
lamps  were  used  in  Germany  for  a  time  to  get  more  light. 
The  higher  loadings  introduced  other  problems  which  were 
partly  solved  by  the  Fresnel  spotlight  and  in  the  US  and 
Britain,  the  loading  today  rarely  exceeds  2  kW. 

The  Fresnel  Spot 

The  Fresnel  spot  incorporates  a  moulded  "flat-plate" 
lens  and  was  first  imported  here  from  France  in  the 
1930s.  It  gives  narrow-angle  beam  with  a  soft  edge 
which  can  be  varied  over  a  small  range  by  moving  the 
lamp  in  relation  to  the  lens.  For  the  control  of  spill  light 
from  the  edge,  a  "barn-door"  attachment  is  used  and 
mass-produced  British  Fresnel  spots  are  now  available  in 
250/500  W  and  1,000/2,000  W  sizes. 

Mirror  Spots 

For  true  spotlighting,  there  is  a  need  to  have  control 
over  the  beam  shape  rather  than  to  rely  alone  on  the 
magnification  of  a  more  or  less  circular  filament.  In  an 
attempt  to  achieve  this,  a  whole  series  of  ellipsoidal 
reflector  spotlights,  based  on  an  original  design  by  Kliegl, 
appeared  in  the  1930s,  resulting  in  a  complete  revolution 
of  lighting  techniques.  These  caught  on  immediately  in 
the  US,  but  took  longer  to  establish  in  Britain  and 
Germany.  Mirror  spots,  or  "profile  spots"  as  they  are  now 
more  usually  called,  were  obtainable  in  1  kW  sizes  just 
after  the  war  but  the  introduction,  in  1950,  of  Class  T 
projector  lamps  with  bi-post  caps  led  to  the  development 
of  compact,  machine-produced  mirror  spots  with  a  choice 
of  four  objective  lenses  and  with  250  W  or  500  W  lamps. 
Focusing  is  by  adjustment  of  the  lens  tube  and /or  lamp 
position  in  the  reflector. 

Effects  Projectors 

Spotlights  with  attachments  for  projecting  cloud  effects 
on  to  the  cyclorama  or  background  have  been  in  use 
for  many  years.  These  have  been  developed  to  meet  the 
needs  of  theatre  and  film  producers  with  advancing 
techniques  and  ideas,  from  the  back  projection  in  colour 
of  still  photographs  in  place  of  scenery  and  dramatic 
shadow  effects  to  the  use  of  moving  films  simulating 
travel  of  the  scene.  Some  of  these  equipments  are  lavish 
in  the  extreme,  particularly  those  designed  in  Germany, 
and  cost  up  to  £1,000.  A  recent  design  in  Britain  based 
on  a  2  kW  or  4  kW  bulb  achieves  all  the  required  effects 
at  under  one-fifth  of  the  price.  For  theatrical  work,  colour 
backgrounds  are  projected  from  slides  which  have  been 
photographed  by  a  normal  colour  process  from  an  artist's 
design.  Colour  photographs  of  actual  scenes  are  hardly 
ever  suitable  for  stage  projection  since  the  surrounding 
scenery  h  stylised  rather  than  factual.  Black  and  white 
back  projection,  both  still  and  moving,  of  actual  scenes 
are,  however,  extensively  used  in  films  and  TV. 


Roodlightiiig 

The  effect  of  these  spotlight  developments  on  the 
conventional  batten  and  footrow  area  lights  has  also 
been  considerable  in  recent  years.  In  place  of  the  rows 
of  small  lamps  in  battens  over  the  actors*  head,  "acting 
area  lanterns**  were  developed  in  Germany  and  introduced 
here  by  Basil  Dean  in  1920.  From  these,  a  downward, 
narrow-angle,  1  kW  acting  area  lantern  with  a  26°  beam 
reflector  was  developed  in  1935  and,  to  counter  the  pre- 
ponderance of  light  in  any  one  area  of  the  stage,  vertical 
floodlights,  or  "pageants,**  are  used  in  the  wings  with  an 
increase  in  the  intensity  of  associated  spotlights.  The 
modern  technique  is  to  use  a  number  of  these  lanterns, 
each  covering  a  section  of  the  stage,  supported  from  bars 
hanging  above  the  stage  and  separately  controlled.  The 
"pageants**  are  supported  on  floor-mounted  booms  in  the 
wings  or  by  suspended  ladders. 

In  the  past  the  number  of  different  types  has  been 
high,  one  German  firm  listing  as  many  as  55,  but  in 
recent  times  there  has  been  a  tendency  towards  rationalisa- 
tion,  the  kernel  of  which  is  eight  basic  units.  This  has 
been  to  the  advantage  of  the  amateur  theatre,  which  often 
has  to  plan  its  productions  on  small  budgets.  Today 
there  is  a  range  of  fittings  at  the  amateur  director*s  dis- 
posal which  enables  him  to  emulate  the  work  of  the 
professional  at  economic  cost  by  renting  both  lanterns 
and  control  boards. 


Reactor  Pressure  Vessels 

DESIGN  of  pressure  vessels  for  nuclear  reactors  was 
discussed  in  a  paper  presented  on  Tuesday  to  the 
Institution  of  Civil  Engineers.  The  author  is  Mr  L 
Davidson,  m.eno.,  m.i.c.e.,  (deputy  chief  engineer,  develop- 
ment and  engineering  group,  UKAEA). 

So  far  as  steel  pressure  vessels  are  concerned,  current 
designs  involve  diameters  of  up  to  63  ft,  capable  of 
sustaining  a  pressure  of  about  300  Ib/sq  in.,  with  gas  at 
750°F.  In  addition,  a  graphite  core  weighing  upwards  of 
2.000  tons  has  to  be  contained.  This  requires  site  fabrica- 
tion in  thicknesses  up  to  4}  in. 

Design  of  such  pressure  vessels  has  to  take  account  oi 
five  possible  modes  of  failure. 

Tensile  faHure.  There  should  be  little  difficulty  in  pre- 
venting this  happening  under  normal  operating  conditioi^^ 
unless  some  deterioration  has  occurred,  which  would  ^ 
a  gradual  process,   giving   early  warning   of  impendit*8 
trouble. 

Creep  and  stress  rupture  failure.   Choice   of  suitat^*^ 
materials  in  relation  to  temperature  and  irradiation  shoU^^ 
remove  risk  of  such  failures,  which  in  any  case  would 
preceded  by  warning  signs. 

Fatigue  failure.  The  number  of  cycles  in  the  life  of 
pressure  vessel  is  sufficiently  low  to  make  this  a  probl^^ 
relatively  easy  to  solve. 

Corrosion.  Not  likely  to  be  serious  at  temperatut^^ 
used  at  present. 

Brittle  fracture.  If  this  occurred,  it  would  cause  insta^^ 
taneous  destruction  of  the  pressure  vessel  with  no  previo'^ 
warning.  Use  of  suitable  material  together  with  keepi«^ 
the  pressure  vessel  above  a  critical  temperature  are  tl 
precautions  adopted.  The  danger  is  particularly  hi] 
before  the  pressure  vessel  is  stress  relieved.  The  minimu-  ^ 
safe  temperature  rises  as  the  age  of  the  installatic^ 
increases. 

Looking  to  the  future,  Mr  Davidson  notes  the  pos^^ 
bilities  of  using  prestressed  concrete  as  both  pressi^  ^ 
vessel  and  biological  shield. 
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AROUND  THE  TRADE 
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AND  so  the  Fair  Trading  Council,  which  has  served 
us  for  25  years,  is  dying — killed  by  the  Monopolies 
and  Restrictive  Practices  Act.  What  a  pity!  I  wonder 
if  the  architects  of  this  Act  could  possibly  have  foreseen 
the  disservice  they  were  doing  the  electrical  trade  in 
general.  Surely  in  their  zeal  to  correct  one  aspect  of  trade 
they  have  thrown  the  rest  out  of  balance.  Already  we  have 
seen  the  regrettable  state  reached  by  the  cable  trade  a 
few  months  ago,  when  it  was  obvious  that  if  the  resultant 
cut-throat  competition  continued,  not  only  the  quality  of 
the  cable,  but  eventually  the  workers  would  suffer.  And 
certainly  the  shareholders  got  an  undeserved  kick  in  the 
pants. 

One  of  the  troubles  is  that  in  this  age  loyalties  count 
for  very  little,  and  "I'm  all  right  Jack"  seems  to  be  the 
prevailing  spirit;  so  that  I  suspect  that  there  are  quite  a 
few  people  in  all  sections  of  the  industry  who  would  wel- 
come the  free-for-all  which  could  easily  follow  the  demise 
of  the  EFTC.  There  is  the  manufacturer  who  goes  direct 
to  the  public;  the  wholesaler  who  serves  certain  elements 
at  his   back  door,  and  the  retailer  who  tries  to  entice 
customers  from  his  fellow  traders  by  price-cutting  and 
free  gifts.  In  the  long  run  the  public  who  are  paying  are 
badly   served,   carelessly   treated   and   enjoy   neither   the 
goodwill,  the  sound  advice,  the  after-sales  service,  nor, 
in  fact,  the  quality  which  should  be  theirs  by  right.  There 
is  a  lesson  already  in  the  results  of  departing  from  normal 
channels  in  the  closing  down  of  the  Domestic  Appliance 
Section   of  Vactric  Ltd.  They  cut   out  the   dealer  and 
supplied  even  those  who  had  been  faithful  to  them  at  full 
list  price  only.  They  should  have  viewed  the  success  of 
firms  like  Hoover  Ltd.  who  realise  that  every  satisfied 
dealer  makes  contact  with  hundreds  of  potential  Hoover 
customers  a  week.     They  should  have  realised  that  the 
ciirect-to-public  door-knocking  technique  has  become  sus- 
I>ect  these  days,  and  realised  further  that  they  needed  the 
dealer  more  than  the  dealer  needed  them. 

Hesitaiit  Meeting 

It  was  with  pleasure,  therefore,  that  1  heard  of  the 

'Meeting   of  electrical   interests,   called   together   by   that 

^se    and    gallant    gentleman    Mr    T.    W.    Heather,    to 

endeavour  to  find  an  acceptable  substitute  for  the  EFTC. 

Quite  a  number  of  associations  were  represented  at  this 

'P^oting  but,  from  what  I  hear,  many  of  these  associa- 

^^^o.s  had  already  received  a  caning  from  the  Monopolies 

^^t:    and   had   obviously   instructed   their   representatives 

?5^t^    to  commit  them,  at  least  without  further  consultation. 

^'^^ir  unenthusiastic  attitude  to  any  ideas  put  forward  and 

^^      much  apparent  caution,  hesitancy  and  dithering  left 

^^^»yone  in  doubt  as  to  whether  to  meet  again  or  to  com- 

'^^-^xiicate  direct  with  Mr  Heather  the  views  of  their  asso- 

fJ^tJon.     One  would  almost  have  thought  they  were  a 

^^^y  of  criminals,  doubtful  about   the  disposal  of  the 

^^^.g,  rather  than  representatives  of  long-standing  associa- 

*^^*^s  of  sane,  competent  business  men  anxious  to  get  their 

**^^^^ucts  over  to  the  public  at  a  reasonable  price,  consis- 

|.^*^t  with  quality  and  safety  and  with  a  reasonable  margin 

^^^^  efficieot  distribution,  demonstration  and  service. 


Why  it  should  be  so  important  for  a  worker  to  receive  a 
fair  weekly  wage,  and  yet  raise  objections  to  an 
agreement  to  charge  a  definite  price  for  an  article  so  as 
to  ensure  that  all  connected  with  its  distribution  get  a 
reasonable  living,  I  do  not  know,  but  it  does  seem  to  me 
that  joint  meetings  of  all  sections  of  the  industry  would 
go  a  long  way  to  fill  the  gap  left  by  the  Fair  Trading 
Council.  The  Ministry  of  Works  set  up  committees  to 
evolve  a  code  of  practice  which  did  not  bother  about 
prices  at  all  but  which  set  down  some  very  useful  and 
practical  suggestions  for  guidance.  Perhaps  the  electrical 
industry  would  benefit  by  a  similar  idea.  It  could  deal 
with  many  things  left  over  from  the  EFTC,  including  the 
vexed  question  of  price  maintenance,  and  I  am  sure 
contractor/retailers  would  be  grateful  for  it  over  the  years. 
We  still  have  before  us  the  lesson  of  the  gas  industry, 
where  by  ruthless  subsidised  competition  retailers  were 
practically  wiped  out — a  matter  of  regret  to  the  gas 
industry  today,  I  have  no  doubt. 

Area  Board  Trading 

And  talking  of  nationalised  industries  I  must  congratu- 
late the  Electricity  Council  and  area  boards  on  the  way 
they  have  set  out  the  "Contracting  and  Sales  of  Fittings'* 
accounts.  It  makes  unpleasant  reading  for  the  contractors 
and  retailers  who  must  envy  the  increase  on  the  contract- 
ing—nearly £300,000  to  the  all-high  figure  of  £18,456,851— 
and  the  increase  in  the  sales  of  fittings,  etc.,  by  £12^  million. 
Much  of  the  latter  increase  is  accounted  for  by  an  increase 
in  h.p.  sales,  and  one  wonders  whether  such  a  huge  leap 
in  h.p.  is  good  for  the  country's  economy.  There  really  does 
seem  to  be  some  justification  for  the  complaint  of  retailers 
of  the  boards*  uneconomic  h.p.,  but,  quite  apart  from  that, 
I  am  often  much  impressed  by  the  keenness  of  their 
personnel  and  the  efforts  to  obtain  orders,  whether  for 
house  wiring,  factory  work  or  fittings.  If  the  retailer  is 
to  continue  to  hold  his  own,  he  must  really  take  advantage 
of  every  possible  outlet  for  publicity  and  service  and  look 
to  the  training  of  his  staff.  On  this  last  point,  of  course, 
we  all  await  a  directive  from  NECTA*s  new  training 
expert,  Mr  Jones. 

Incidentally,  I  notice  the  boards  are  down  31  %  on 
appliances  and  41  %  on  refrigerators  over  the  four  months 
May  to  August.  I  can  appreciate  fully  that  41% — it  is 
a  sore  point  with  most  retailers — and  I  hear  that  some  of 
the  big  nationals  are  equally  badly  hit.  And  yet  there  are 
strange  anomalies  both  in  sales  and  in  deliveries  from 
manufacturers.  The  cartoon  in  Punch:  *The  very  latest 
information  on  delivery  is  3  years  9  months,"  etc.,  in 
respect  of  the  apparently  very  depressed  motor  trade  just 
about  describes  it.  Spin  dryers  and  cookers  are  a  case 
in  point.  Shining  new  models  are  put  on  the  market  at 
a  time  when  the  sales  are  as  dead  as  the  dodo,  and  yet 
when  a  customer  of  mine  wants  the  new  Creda  spin  dryer 
I  cannot  get  it  for  love  or  money. 

And  just  as  a  final  note — I  would  have  thought  Pakamac 
would  have  had  enough  to  occupy  their  time  just  now 
without  going  into  the  electric  blanket  trade.  I  suppose 
soon  we  may  see  all  the  refrigerator  firms  making 
umbrellas  or  gumboots ! 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


CANADA 

Unng  Coal  Resoniccs 

As  part  of  a  plan  to  make  fuller  use 
of  the  coal  resources  of  Alberta,  it  has 
been  proposed  that  additional  steam 
power  stations  should  be  built  in  that 
province  and  their  output  exported  to 
British  Columbia  and  across  Canada  to 
the  Maritimes.  Under  the  scheme. 
Alberta  would  be  called  upon  to  pro- 
duce 7,140  MW,  involving  the  construc- 
tion of  steam  stations  which  would 
consume  about  4^  million  tons  of  coal 
annually.  Initially,  it  is  suggested,  the 
power  transmission  lines  should  run  to 
British  Columbia,  Manitoba  and  On- 
tario. Mr  J.  G.  MacGregor,  chairman 
of  the  Manitoba  Power  Commission, 
seems  to  be  favourably  inclined  towards 
the  scheme. 

More  Embaiiof 

Following  recent  announcements  by 
the  Canadian  Government  of  import 
restrictions  on  turbo-generator  equip- 
ment, Canada  has  insisted  on,  and  the 
Japanese  Government  has  agreed  to,  an 
embargo  on  sales  of  radio  and  television 
tubes  to  Canadian  importers.  The  em- 
bargo is  to  remain  in  effect  until  the  end 
of  the  year  or  until  such  time  as  a  satis- 
factory quota  has  been  agreed.  Canadian 
action  is  aimed  at  holding  Japanese 
firms  to  the  orderly  marketing  agree- 
ment between  the  two  countries,  which 
allows  for  a  5%  to  10%  increase  in 
imports  when  the  market  is  sufficiently 
buoyant  and  not,  as  was  the  case  last 
year,  complete  swamping  of  the  Cana- 
dian market  to  the  extent  that  domestic 
manufacturing  was  almost  suspended. 

Strong  criticism  of  applying  quota  and 
tariff  protection  by  the  Canadian  Govern- 
ment was  given  recently  by  Mr  S.  M. 
Finlayson,  president  of  Canadian  Mar- 
coni. He  said  that  industry  in  Canada 
could  not  expect  to  survive  the  competi- 
tion race  by  trying  to  erect  imreasonably 
high  tariff  walls  against  foreign  goods. 
Although  quotas  may  be  necessary  in 
short  term,  they  could  not  be  a  long- 
term  solution  to  the  problem  of  foreign 
competition.  He  said  the  significant 
difference  between  Canada  and  Japan 
was  the  incredible  will  to  work  of  the 
Japanese  which,  he  thought,  arose 
primarily  from  a  simple  concept  which 
had  been  allowed  to  drift  to  the  back 
of  Canadian  minds  that:  "If  you  don't 
work  you  don't  eat." 


150  MW  Stator  Shipped 

The  first  of  four  turbine  alternator 
set  stators  was  recently  dispatched  from 
the  AEI  Manchester  works.  These 
machines  have  been  ordered  by  the 
British  Columbia  Electric  Co.  and  are 
to  be  installed  at  Burrard  power  station. 
The  stator  weighs  155  tons  and,  because 
of  inadequate  handling  facilities  at  Van- 
couver, it  will  be  unloaded  at  the  US 
naval  dockyard  at  Bremerton  and  then 
sent  by  rail  to  Vancouver. 

TURKEY 


Light  Indiutrief 

The  Turkish  Minister  for  Reconstruc- 
tion and  Resettlement,  Professor  Fehmi 
Yavuz,  recently  gave  some  details  of 
plans  for  developing  light  industries.  The 
country  is  to  be  divided  into  seven  or 
eight  areas  and  the  light  industries 
developed  in  each  area  will  be  those 
best  suited  to  local  economic  conditions 
and  requirements.  It  is  hoped  in  this 
way  to  raise  the  general  standard  of 
living  of  the  villagers  and  they  would 
be  further  helped  by  provision  of  plans 
and  building  materials  for  constructing 
new  homes. 

GHANA 


Volta  Project  in  Initial  Stages 

Representatives  of  22  companies 
recently  attended  meetings  with  the 
American  consultants.  Kaiser  Engineers, 
in  Accra  to  discuss  construction  of  the 
Volta  River  project.  Consortia  formed 
include  Parkinson  Howard  with  Hawker- 
Siddeley  Brush  and  Taylor  Woodrow 
with  the  US  firm,  Morrison-Knudsen. 
George  Wimpey  and  Richard  Costain 
are  also  interested.  Thsir  competitors 
include  European  and  United  States 
contractors.  Four  Ghana-registered  firms 
are  also  interested  in  the  project,  which 
includes  a  dam  and  power  house  esti- 
mated to  cost  between  £60  million  and 
£70  million.  It  will  be  recalled  that  half 
the  cost  of  the  project  is  being  provided 
by  the  Ghana  Government  and  the  re- 
mainder by  the  World  Bank  and  loans 
by  the  British  and  American  Govern- 
ments. 

Contracts  for  the  scheme  are  expected 
to  be  awarded  next  April.  A  dam  will 
be  constructed  at  Akosombo,  64  miles 
north  east  of  Accra,  which  will  create  a 
lake  of  3,500  sq  miles  on  land  now  in- 
habited by  nearly  63,000  people.  Con- 


struction work  on  the  dam  should  be 
completed  in  51  years.  The  project, 
estimated  to  cost  in  total  about  £300  mil- 
lion, will  supply  power  for  proposed 
aluminium  smelters  at  Tema. 

RHODESIA 


Kariba'8  Third  Set 

Half-way  stage  in  commissioning  at 
Kariba  was  reached  on  29  Oct  when 
the  third  100  NfW  hydro  set,  built  by 
AEI,  Rugby,  was  put  on  the  bars.  The 
commissioning  was  supervised  by  the 
consultants,  Messrs  Merz  and  McLelhuu 
on  behalf  of  the  Federal  Power  Board. 
A  further  330  kV  substation  at  Sher- 
wood is  also  being  put  into  service. 

S.  AFRICA 


Progress 

By  July  next  year,  electric  locomotives 
will  be  hauling  trains  northwards  as  far 
as  Leeugamka  (formerly  known  as 
Fraserburg  Rd)  on  the  Cape  Town  to 
Johannesburg  line  of  South  African  rail- 
ways. Leeugamka  is  60  miles  from  Beau- 
fort West  on  the  180  mile  section  for 
electrification  from  Touws  River.  It  is 
reported  that,  on  this  section,  80%  o^ 
the  catenary  supports  are  in  position  and 
wiring,  which  has  been  started  from 
both  ends  of  the  line,  has  been  com- 
pleted over  45  miles. 

Buildings  for  12  substations  and  12  tie 
stations  are  completed  and  equipment 
installation  is  in  progress.  A  power  line 
from  Worcester  is  being  constructed  oyer 
the  mountains  to  the  first  substation 
north  of  Touws  River.  The  entire  scheme 
is  estimated  to  cost  about  £3  million ' 
excluding  the  cost  of  the  electric  loco- 
motives. 

Locomotives  on  the  new  section  ol 
line  will  be  smaller  than  those  running 
between  Cape  Town  and  Touws  Rivet" 
and  so  far  55  locomotives  have  beco 
ordered  from  Britain. 

PAKISTAN 


Power  Resources  Survey 

The  Government  of  Pakistan  is  short^^ 
to  undertake  an  extensive  survey  cy 
water  and  power  resources.  The  survr'^ 
will  cover  recording  of  temperature,  raii^^ 
fall,  water  flow  and  soil  formation  an^^ 
data  which  can  be  utilised  for  estimatin^P 
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nagnitude  of  waterlogging  and 
f  problems.  The  scheme  in  West 
m  will  cost  about  Rs  18,60,00,000 
rill  be  spread  over  a  few  years. 
St  Pakistan,  the  investigation  of 
and  power  resources  will  cost 
Rs5,85,00.000  and  will  be  en- 
I  to  the  East  Pakistan  WAPDA. 

a  Hydro  Plan 

Aga  Khan  is  reported  to  be  con- 
g  participation  in  the  Pakistan 
ament's  scheme  for  hydro  power 
nza  under  their  second  Five-Year 

The  plan  proposes  a  450  kW 
electric  plant  at  Hasanabad.  Cost 

plant  is  estimated  at  Rs7  lakh.  It 

supply  villages  in  the  area,  which 
ited  in  the  Karakoram  mountain 


annually.  The  second  phase  of  the  plant 
will  produce  hydro-electric  generators 
and  turbines,  and  has  been  sanctioned  at 
a  cost  of  Rs26  crores. 

AUSTRALIA 


INDIA 


id  Dam 

lUed  capacity  of  the  Riband  pro- 
ill  be  250  MW  with  a  firm  genera- 
apacity    of    105    MW.   The    dam 

the  River  Riband  in  Uttar 
h  is  expected  to  be  completed  in 
It  a  cost  of  Rs46'05  crores.  The 
^11  be  3,065  ft  long,  about  300  ft 
md  will  create  a  reservoir  with 
ige  capacity  of  8*6  million  acre  ft 

total   spread    of    180   sq   miles. 

from  the  project  will  be  used 
Sricultural,  industrial  and  irriga- 
te in  Uttar  Pradesh  and  Bihar  next 
iVork  on  the  dam  began  in  1957 
las  included  construction  of  an 
road  50  miles  long  from  the  rail- 
it  Robertsganj  and  a  bridge  over 
/er  Sone. 

igemeot  of  Heavy  Electricab 

reported  that  the  Government  of 
have  decided  to  bring  under  one 
ement  Heavy  Electricals  at  Bhopal 
so  two  heavy  electrical  plants  to 
astructed   during   the  Third   Plan 

iminary  reports  on  the  two  new 
es  are  being  prepared  by  Czech 
oviet  engineers  and  are  expected 
'eady  by  the  end  of  this  year.  Both 
es  will  employ  between  15,000  and 
people  and,  while  technicians  will 
ned  in  India,  engineers  and  super- 
are  to  be  sent  to  Prague  and 
w  for  training.  The  two  plants  are 
lied  to  go  into  production  at  the 
I  1963  and  the  beginning  of  1964 
ill  cost  about  £82*5  million. 

Bhopal  unit  of  Heavy  Electricals 
laugurated  by  the  Prime  Minister 

Nov.  This  plant,  for  which  the 
tants  were  AEI  Ltd.,  is  already 
acturing  switchgear  and  trans- 
-s.  It  is  intended  that,  by  1962,  the 
f  will  be  building  traction  equip- 
for  the  Chittaranjan  electric  loco- 
es. 

first  phase  of  the  project  has  cost 
:rores  and  is  designed  to  produce 
s    crores     worth     of     equipment 


Sydney  Sales  Increase 

A  10.8%  increase  in  sales,  to  a  total 
of  2,664  million  kWh,  is  reported  by 
the  Sydney  County  Council  for  the  year 
ending  31  Dec,  1959,  compared  with 
the  corresponding  figures  for  1958.  Al- 
though capital  income  rose  by  8%, 
compared  with  1958,  to  £28-3  million, 
a  deficit  of  £542,000  was  recorded  on 
the  year*s  trading  operations.  The  deficit 
is  attributed  to  tarifif  reductions,  which 
became  effective  on  1  June,  1959,  and 
also  to  higher  cost  of  electricity  pur- 
chased. Average  price  of  electricity  sold/ 
unit  was  2'548d,  compared  with  2'7d 
in  1958.  Units  purchased  from  the 
Electricity  Commission  of  NSW  amoun- 
ted to  2,864  million  kWh  at  a  cost  of 
l-619d/unlt  compared  with  l'725d  in 
1958. 

During  the  year,  11  zone  substations 
with  an  aggregate  installed  capacity  of 
271  MVA  were  transferred  to  the  Coun- 
cil from  the  Electricity  Commission  of 
NSW.  Investigations  continued  during 
the  year  on  rating  of  underground  sub- 
stations in  the  city  area  and  these  have 
already  shown  that  increase  in  power 
output  could  be  obtained  with  minor 
alterations  to  ventilation.  An  attempt  is 
being  made  to  develop  a  computer  pro- 
gramme for  determining  rating  of  the 
Council's  33  kV  cable  system.  Investi- 
gations continued  on  long-term  arrange- 
ments for  power  supply  in  the  inner 
metropolitan  area  and  these  include 
provision  of  a  new  132/33  kV  supply 
station  at  Willoughby  before  1964  to 
provide  relief  for  Pyrmont  power  station. 
Aggregate  of  maximum  demands  in  the 
Council's  area  rose  to  682-4  MVA. 

A  total  of  860  interruptions  to  supply 
occurred  during  the  year  with  an  average 
interruption  time  of  69  min.  61%  of 
these  were  due  to  weather  conditions 
and  21%  to  defective  mains  and 
apparatus. 

Snowy  Mountains  Contract 

Tenders  for  Murray  No.  1  power 
project  will  be  advertised  in  1961  accord- 
ing to  the  eleventh  annual  report  of 
the  Snowy  Mountains  Hydro-Electricity 
Authority,  for  the  year  ended  30  June, 
1960.  During  the  year,  the  first  phase 
of  the  Upper  Tumut  was  completed 
when  the  second  two  80  MW  units  were 
brought  into  service  in  September,  1959. 
Peak  supplies  were  made  available  to 
NSW  system  from  the  Guthega  station 
and  from  Tumut  1,  which  also  supplied 
Victoria.  These  stations  supplied  297  mil- 
lion kWh  at  1* Id/unit  cost  of  peak  load 
energy.  The  60  MW  Guthega  station 
continued  to  operate  on  a  **run-of-the- 
river"  basis  and  its  generators  also  fre- 
quently operated  as  synchronous  con- 
densers to  improve  voltage  conditions  on 
the  State  system. 


Outstanding  progress  was  maintained 
on  the  second  phase  of  the  Upper 
Tumut  works  comprising  the  Tooma- 
Tumut  diversion,  the  Tumut  2  project 
and  the  Murrumbidgee-Eucumbene  diver- 
sion. Almost  15  miles  of  major  tunnels 
were  excavated,  Tantangara  Dam  was 
completed  and  substantial  progress  made 
on  tile  Tooma  and  Tumut  2  dams.  At 
the  end  of  the  year,  excavation  of  the 
large  Tumut  2  underground  power 
station  was  almost  completed.  Progress 
was  so  rapid  that  extra  funds  were 
required  and  an  additional  sum  of 
£2*65  million  was  made  available,  bring- 
ing the  authorities  appropriation  for  the 
year  to  £28-25  million.  1959  also  saw 
adoption  of  the  modified  arrangement 
for  the  Snowy-Murray  section.  As  we 
reported  earlier  this  year,  a  surface  lay- 
out has  now  been  decided  upon  for  the 
first  of  the  Murray  power  stations. 
Development  work  was  carried  out  dur- 
ing the  year  on  a  hollow-core  type  bolt, 
said  to  be  easier  to  install  and  simpler 
to  grout  than  previous  constructions. 
Investigations  also  began  on  the  use  of 
epoxy  resins  both  for  concrete  repair 
work  and  for  improving  the  bond  be- 
tween reinforcing  steel  and  concrete.  The 
investigations  have  given  promising 
results  and  epoxy  resin  was  used  to  carry 
out  repairs  to  damaged  concrete  in  the 
Eucumbene-Tumut  tunnel. 


Hydro-electric  Potential 

Investigations  carried  out  in  recent 
years  by  the  hydro-electric  commission 
at  the  Pieman  River  were  recently  com- 
mented on  by  Mr  Reece,  the  Premier. 
He  said  that  the  investigation  had  shown 
the  tremendous  potential  for  hydro- 
electric development  existing  on  the 
west  coast  of  Tasmania,  where  there 
were  four  rivers  serving  an  area  with  an 
average  rainfall  of  between  80  in.  and 
100  in./annum.  It  was  possible  that 
development  of  these  resources  would 
revive  interest  in  the  west  coast  mining 
industries.  However,  for  the  next  few 
years,  resources  available  for  construction 
would  be  concentrated  on  the  Poatina 
scheme  and  it  would  not  be  until  this 
project  was  nearing  completion  that 
funds  could  be  applied  to  development 
of  the  west  coast  hydro  resources,  which 
was  likely  to  cost  about  £50  million. 

High  Consumer  Connection 

Of  the  105,000  people  living  in  the  area 
supplied  by  the  Townsville  Regional 
Electricity  Board,  91%  are  now  connec- 
ted to  the  supply.  Announcing  this 
recently  the  chairman  of  the  board,  Mr 
J.  A.  Sherriff,  said  that  more  residents 
would  receive  electric  power  before  the 
end  of  the  year.  At  present,  the  major 
extension  scheme  is  to  be  in  the  Wood- 
stock, Major*s  Creek  area  at  £40,000 
and  in  the  Don  and  Gumlu  areas.  Con- 
necting residents  in  the  Black  River  and 
Bluewater  Creek  districts  is  also  in  hand 
at  a  cost  of  £20,000.  Land  clearing  has 
begun  for  extensions  in  the  Broughton 
River  area  where  a  number  of  citrus 
farmers  will  be  connected. 


Personalities 
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The  export  company  of  Associated 
Electrical  Industries  Ltd.,  AEI  Export 
Lid.,  which  was  formed  last  year,  now 
has  a  single  managing  director  instead 
of  three  joint  managing  directors.  The 
change  took  eSect  on  1  Nov,  Appointed 
managing  director  of  the  company  it 
Mr  F,  R.  Mason,  b.sc.tech.  Mr  E.  V. 
Small,  who  was  one  of  the  three  joint 
managing  directors,  has  retired  from 
executive  work  with  the  export  company 
and  is  appointed  consultant,  Mr  H. 
West,  M.sc.,  M.I.MECH.E.,  M.I,E.E.,  who  is 
managing  director  of  AEI  (Manchester), 
becomes  also  a  director  of  the  export 
company:  and  Mr  B.  A.  Henalcr,  one 
of  the  previous  joint  managing  directors, 
will  continue  as  a  director. 

Mr  D.  G.  Nairn,  o.b.e.,  is  to  relinquish 
his  position  on  the  board  of  J.  and  F. 
Stone  Lighting  and  Radio  Ltd.,  following 
the  annual  general  meeting  on  24  Nov. 
"in  order  to  make  room  for  a  younger 
man  and  to  relieve  his  own  commit- 
ments." Mr  Nairn  has  been  chairman  of 
the  company  for  I2years.  It  is  anticipated 
thai  Mr  F.  Stanley  Bassett,  who  became 
a  director  last  April,  will  succeed  him 
as  chairman, 

Mr  ErnMt  Lobs,  a  member  of  the 
Central  Electricity  Generating  Board,  is 
now  on  a  two-week  "'Meet  the  People" 
tour  of  Ghana  and  Nigeria  as  President 
of  the  Chartered  Institute  of  Secretaries. 
He  is  accompanied  by  Mr  J.  Phillips, 
secretary  of  the  Instiiute. 

Morphy- Richards  Ltd.  are  soon  to 
have  their  own  team  of  demonstrators. 
As  the  first  step  in  the  implementation 
of  their  new  policy,  Mbs  Phyllis  E. 
Grady  has  been  appointed  housecraft 
adviser/home  economist  to  the  company, 
to  assist  in  the  development  of  new 
products  and  in  the  general  promotion 
of  appliances.  She  will  also  engage,  train 
and  manage  a  team  of  lady  demon- 
strators who  will  promote  MR  domestic 
electrical  appliances  throughout  the 
country.  Miss  Grady,  who  has  been 
associated  with  the  electrical  industry 
for  20  years,  was  previously  senior 
demonFlrstor  with  the  London  Electricity 


«fy  Mr  f.  0.  Brown  A* 

Board  and  has  close  associations  with 
the  EAW  and  EDA.  In  1949  she  was 
awarded  the  Electrical  Housecraft  Ad- 
visers' Diploma,  and  in  1956  won  the 
Caroline  Haslelt  Travelling  Exhibition 
and  toured  Sweden  for  three  months, 
studying  domestic  electricity.  She  has 
also  visited  the  United  Slates,  Canada 
and  a  number  of  Eiu'opean  countries. 

Mr  P.  B.  H.  BrowB  has  been  elected 
chairman  of  Worthington-Simpson  fol- 
lowing the  retirement  of  Sir  Samuel  R. 
Beale. 

Previously  deputy  station  superinten- 
dent at  Hams  Hall  "A,"  "B"  and  •'C' 
power  stations.  Midlands  Division, 
CEGB,  Mr  F.  O.  Brown,  a.m.i.e.e.,  has 
now  been  promoted  to  station  superin- 
tendent there  in  place  of  the  late  Mr 
I.  Paxton  ('ESH,  page  66).  Mr  Brown 
started  bis  career  in  the  industry  as  a 
trainee  at  Summer  La  power  station  of 
the  City  of  Birmingham  Electric  Supply 
Dept.  Later  he  transferred  to  Aston 
power  station  as  a  switchboard  attendant 
and  then  went  to  Nechells  Princes  station 
as  a  control  room  engineer.  In  1926  he 
became  boiler  house  shift  engineer  at 
the  latter  station,  and  three  years  later 
was  appointed  shift  charge  engineer  at 
the  Nechells  temporary  station,  returning 
to  Nechells  Princes  in  1930  as  assistant 
system  control  engineer.  Mr  Brown  was 
transferred  to  Hams  Hall  "A"  power 
station  in  1946  as  combustion  engineer, 
promoted  to  deputy  station  superinten- 
dent there  in  1947,  and  to  station  super- 
intendent in  19SS.  In  July  last  year  he 
became  deputy  station  superintendent  of 
the    Hams    Hall    "A,"    "B"    and    "C" 

After  52  years  in  the  electrical  industry. 
Mr  H.  Etchells,  of  AEI  Lamp  and  Light- 
ing Co,  Ltd.,  has  retired.  He  had  been 
Preston  area  manager  until  January, 
1959,  and  since  then  had  been  acting  in 
an  advisory  caoacity  to  the  company. 
A  native  of  Manchester,  he  started  his 
career  in  the  industry  in  1909.  He  had 
been  with  BTH  and  AEI  for  37  years. 
When  AEI  look  over  Ihe  lamp  and 
lighting   departments  of  the   BTH  Co.. 


r  H.  Etchells  Mr  H.  R.  Parkin 

Meiropolilan-Vickers  and  Edison  Sman. 
Mr  Etchells  was  appointed  area  manager 
and  from  there  he  went  to  Preston.  At 
a  recent  ceremony  be  was  presented  with 
an  electric  fire  and  an  electric  blaolcf 
from  his  colleagues. 

Mr  H.  R.  Parkin,  a,m.i.£.e.,  has  been 
appointed  chief  engineer  of  the  Metu 
Department  of  English  Electric's  Meter, 
Relay   and  Instrument   Division  al  Sul- 
ford.    He    will    be    responsible   for  all 
engineering  aspects  of  single  and  poly- 
phase    electricity     me'.ers     and    other 
auxiliary  equipment.  Mr  Parkin  receiveJ 
his  early  training  at  Measurement  Lld- 
and  joined  English  Electric  in  1937.  Fiom 
1944  he  was  a  design  and  developRwiv 
engineer  in   the   Meter  Laboratory  »ikS 
in   19S5  was  appointed  chief  meter  dc — 
velopment  engineer.  He  was  educated  ic 
Stafford  County  Technical  College. 

Colonel  H.  A.  Lewis  has  rclinquisbccX 
his  appointment  as  managing  director  of 
EMI  Sales  and  Service  to  lake  up  Hi^ 
appointment  of  managing  director  of 
Newmark  (London)  Distributors  Lid. 

At  the  inaugural  meeting  of  the  new 
session  of  the  Royal  Society  of  Arts  las' 
week.  Sir  Christopher  Hinton,  cbalnwn 
of  Ihe  CEGB,  and  Sir  William  Holfiifil- 
part-time  member  of  the  Board,  were 
awarded  silver  medals  for  their  pape" 
on  "Power  Production  and  Transmis- 
sion in  the  Countryside:  Prcsemnj 
Amenities."  The  papers  were  given  to  iht 
Society  a  year  ago. 

Mr  V.  H.  Devis,  formerly  N.E.  London 
area  representative  for  Dowding  and 
Mills  Ltd.,  has  been  promoted  to  the 
position  of  assistant  manager  of  their 
Southampton  branch.  Mr  J.  Ermt  "ill 
take  over  the  duties  of  N.E.  London  area 
engineer  representative. 

Mr  D.  WilUe,  of  Large  Electrical 
Machine  Sales,  Heavy  Plant  Division, 
Rugby,  of  Associated  Electrical  Industries 
Ltd,,    has   retired    after   over    41    years' 
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ccountant  of  the  South  Western 
'  Board  since  1948,  Mr  C  E. 
.iM.TJi;  F.s^.A.,  will,  in  addi- 
as  advissr  for  the  Board's 
id  Somerset  group  of  districts, 
iiuced  (*ESH,  page  98).  In  his 
IS  group  adviser  he  will  advise 
inagers  throughout  Bristol  and 
on  all  aspects  of  Board  policy. 
.strian  by  birth,  Mr  Knight 
s  an  accountant  for  a  number 
lUthorities  in  the  early  years  of 
r.  He  was"  appointed  deputy 
treasurer  of  Swindon  in  1942 
ugh  treasurer  of  Hampstead  in 


head  of  the  Member  Relations 
^nt  of  the  Electrical  Research 
>n,  Mr  W.  H.  Devcaish,  is  now 

to  India.  In  New  Delhi  he  will 
e  plenary  meeting  of  the  Inler- 
Eiectro  technical  Commission, 
as  the  chief  British  delegate  to 
licat  committee  on  insulating 
(T.C.  15).  As  chairman  of  the 
Group  of  this  commiltee  on 
of  Test  for  Electric  Strength,  he 
to  hold  a  meeting  of  the  Group 
:r  comments  on  a  draft  covering 
ill  solid  materials.  He  will  also 
le  corresponding  international 
incerning  liquids,  with  which  he 
issociated.  Following  the  IBC 
V(r  Devenish  will  take  the  oppor- 
visiting  existing  and  potential 
of  the  ERA  in  India.  An  ex- 
3ut  has  been  arranged  which 
Faridabad,  Bhopal,  Calcutta, 
,  Madras,  Coimbalore,  Mysore, 
i,  Bombay  and  Baroda.  At 
le  will  address  the  local  centre 
itilution  of  Engineers  (India)  on 
of  the  ERA.  He  Is  due  to  return 
id  at  the  beginning  of  IDecember. 
J.  Pache,  A.I.MECH.B.,  has  been 
1  station  superintendent  at 
Dock  power  station,  North 
[erseyside  and  North  Wales 
;EGB.  He  succeeds  Mr  P.  H.  G. 
:,  A.M.I.E.E..  who  is  now  station 
idcnt  of  the  Region's  Traws- 
iclear  station  under  construction 
Wales  (■ESH,  page  74).  Mr 
ho  is  aged  36.  was  previously 
ation  superintendent  at  Clarence 
ter  two  years  at  Croydon  "A" 
atioD  as  maintenance  superin- 
'le  entered  the  electricity  supply 
in  1952,  gaining  experience  at 
(  Wharf  and  Fulham  power 
and    in    I9S3    was    appointed 


Mr  C.  £.  Knight 


Mr  W.  H.  Devenjsh 


Mr  N. }.  VVfnnect 


boiler  house  charge  engineer  at  Kirkstall 
station,  Leeds,  and  in  the  following  year 
became  shift  charge  engineer  at  Black- 
wall  Point.  Mr  Pache  studied  at  Acton 
Technical  College  and  gained  early  ex- 
perience with  Rotax  Ltd.,  where  he  was 
later  engaged  on  electrical  testing  and 
developTient  work  on  i.c.  engine  starters 
and  controllers.  From  1946  to  1948  he 
was  technical  sales  engineer,  dealing 
with  preparation  of  speciBcalion  and 
inspection  of  machine  tools  and  dies:l 
engines,  and  after  a  further  period  on 
planning  and  co-ordination  of  manufac- 
ture of  aero  engine  equipment  was  an 
erection  engineer  on  power  station 
boilers  from  195Q  to  1951.  There  fol- 
lowed a  short  period  as  assistant  pro- 
duction manager  with  a  small  engineer- 
ing firm  before  he  came  into  electricity 
supply. 

Formerly  chief  engineer  of  McLeod 
and  Co.,  of  Calcutta,  Mr  A.  B.  Aston  has 
been  visiting  Britain  prior  to  returning  to 
India  this  autumn  as  senior  electrical  and 
mechanical  engineering  executive  at  tbe 
Calcutta  head  office  of  International 
Combustion  (India)  Ltd.  He  is  also  to 
represent  South  Wales  Swilchgear  Ltd.  in 

Mr  DnncRO  W.  Low,  b.sc.,  AJt.T.c, 
M.i.E.i:.,  A.M.I.C.E.,  has  retired  from  the 
position  of  managing  director  of  Duncan 
Low  Ltd.,  but  is  to  remain  on  the  board 
as  chairman.  One  of  the  pioneers  of 
electric  water  heating,  he  made  his  first 
heater  in  1914  at  his  father's  firm  of 
Archibald  Low  and  Sons  Ltd.  In  1926 
he  patented  the  side -en  try  circulating 
immersion  heater,  still  among  the  most 
popular  types  in  Scotland.  He  is  suc- 
ceeded as  managing  director  by  Mr 
D.  R.  Laolhom,  his  brother-in-law. 


Mr  Duncan  W.  Low 


Mr  D.  R.  Lopthom 


Manager  of  the  Appliance  Design 
Centre  of  the  GEC  at  Wembley  since 
ApriL  1959,  Mr  N.  i.  WUuieR,  b.sc.,  has 
been  appointed  manager  of  the  firm's 
Swinton  works,  where  he  has  already 
had  considerable  experience.  Mr  Winnett 
entered  the  company's  Maj^et  Wks  as 
a  trainee  in  April,  1947.  Within  a  year 
he  was  given  charge  of  the  Sheathed 
Wire  Element  Shop  at  Magnet  Wks  and 
was  later  transferred  to  the  company's 
Swinton  Wks  to  manage  the  hotplate 
shop.  In  July,  1948,  he  was  appointed 
chief  inspector  at  Swinton  and.  four 
years  later,  took  charge  of  design  of  all 
technical  matters  and  was  given  the  title 
of  technical  manager,  a  position  he  held 
until  last  year. 

Mr  N.  R.  Munro  has  been  appointed 
sales  manager  of  Duncan,  Partners  and 
Price  Ltd. 

Mr  L.  H.  Coley  has  been  appointed 
joint  managing  director  with  Mr  F. 
Lelghlon  of  Warbrick  (Engineering 
Specialties)  Ltd. 

Mr  R.  R.  Keiuun,  a.m.i.mech.e.,  has 
accepted  an  invitation  to  join  the  board 
of  Ferry-Diamond  Engineering  Co.  Ltd. 
He  will  still  retain  his  directorships  of 
Mono  Pumps  Africa  (Pty)  Ltd.  and 
Mono  Pumps  (Australia)  Ply  Ltd.,  also 
the  general  sales  managership  of  Mono 
Pumps  Ltd.,  of  London. 

The  Minister  of  Power  has  appointed 
SU:  Hamlsh  D.  MacLarcn,  k.b.e.,  c.b., 
D.F.C.  LL.D.,  b.sc.(eng,),  M.I.E.E.,  Bud  Sir 
VinceDt  Tewson,  C.B.E.,  M.c,  as  part* 
time  members  of  the  London  Electricity 
Board  ('ESH,  page  75).  Sir  Hamish  only 
retired  at  the  end  of  last  month  from  the 
position  of  Director  of  Electrical  En- 
gineering, Admiralty,  and  is  currently 
president  of  the  lEE.  while  Sir  Vincent 
was  until  recently  general  secretary  of 
the  Trades  Union  Congress  and  has 
been  a  member  of  the  Economic  Plan- 
ning Board  since  1947. 

Nominated  as  deputy  director  of  the 
CEGB's  Berkeley  Nuclear  Laboratories 
is  Dr  A.  Trevor  Cbnrchman,  fh.d.,  b.sc, 
M.INST. METALS.  M.i.N.E.,  who  joined  the 
Board  last  year  as  head  of  tbe  Materials 
Division  of  those  laboratories.  He  re- 
tains the  latter  appointment  and  also 
assumes  the  additional  responsibilities  of 
deputy  director  ('ESH,  page  49).  Dr 
Churchman  was  bom  and  educated  in 
Birmingham  at  King  Edward's  School 
and  later  at  the  University.  After  obtain- 
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ing  his  B.Sc.  first  class  Hans,  in  physical 
melallurgy  in  1946  he  went  on  to  obtain 
his  Ph.D.  io  1949  and  was  elected  a 
University  Research  Fellow  the  same 
year,  [n  1951  Dr  Churchman  joined  the 
AEI  Labomtorics  at  AldemiastoD,  and 
from  1953  to  1958  was  attached  to 
Professor  Cottrell's  rrradiation  Study 
Group  at  AERE,  Harwell.  In  1957  aod 
1959,  Dr  Churchman  made  lecture  tours 
of  the  USA,  and  has  had  numerous 
articles  published  in  the  scientific  jour- 
Mr  J.  Bertram,  b.sc.,  has  been  appoin- 
ted manager  of  the  newly  formed 
Systems  Department  at  the  Leicester 
headquarters  of  AEI  Lamp  and  Lighting 
Co.  Ltd.  This  departmeal  embraces 
responsibility  for  the  introduction 
of  electro-data  processing,  development 
of  operational  research,  organisation 
methods  and  service  on  statistical  prob- 
lems. Mr  Bertram  graduated  from 
Glasgow  University  and  joined  BTH. 
Rugby,  as  a  student  apprentice.  He  was 
one  of  the  original  members  of  the 
Motion  Study  Society  of  Gt.  Britain, 
which  has  now  developed  and  joined 
with  the  former  Society  of  Industrial 
Engineers  10  form  the  Institute  of  Work 
Study.  In  1954  he  visited  America  as 
a  member  of  the  NATO  Electronic 
Team.  Since  1958  he  has  been  personal 
assistant  to  the  director  of  manufacture. 
Mr  N.  T.  Addnsoii,  formerly  head  of 
Ekco  television  development,  has  beea 
appointed  lo  the  post  of  chief  of  tele- 
vision and  radio  development.  Mr 
Atkinson  has  been  concerned  with  the 
development  of  Ekco  television  receivers 
since  1938  and  in  his  new  position  he 
will  be  directly  responsible  to  executive 
director  and  chief  engineer  Mr  A.  J. 
Brunker.  Mr  E.  W.  Maynard,  formerly 
in  charge  of  export  television  develop- 
ment, succeeds  Mr  Atkinson  as  head  of 
television  development. 

Senior  appointments  in  their  Develop- 
ment and  Engineering  Group  are 
announced  by  the  UK  Atomic  Energy 
Authority.  Mr  R.  V.  Moore,  g.c.  for- 
merly director  of  reactor  design,  and  Dr 
H.  Kronberger,  o.b.e.,  previously  director 
of  research  and  development,  have  been 
appointed  as  deputy  managing  direct- 
ors. Mr  P.  T.  Fletcher,  c.b.e.,  b.sc., 
A.M.T.MECH.E.,  will  be  deputy  managing 


director,  general  management.  Mr  Moore 
will  be  deputy  managing  director,  pro- 
jects, and  Dr  Kronberger,  deputy  manag- 
ing director,  development.  Mr  S. 
Fawcett,  previously  deputy  director,  has 
succeeded  Mr  Moore  as  director  of 
reactor  design.  In  addition,  the  Research 
and  Development  Directorate  at  Risley 
has  been  divided  into  two  executive 
directorates,  Dr  H.  K.  Hardy  and  Mr 
F.  W.  FennlBi  have  been  appointed, 
respectively,  director  of  fuel  element 
development,  and  director  of  reactor 
technology  (*ESH,  page   182). 

The  Saunders  Valve  Co.  Ltd.  announce 
that  while  remaining  a  joint  managing 
director  with  Mr  A.  L.  Trump,  Mr  P.  T. 
SleiAcoi  has  been  appointed  deputy 
chairman.  Mr  P.  C  E.  Rom,  an  executive 
director  of  the  company,  has  been 
appointed  general  manager  of  the  indus- 
trial divisions. 

Mr  G.  A.  FlDme  of  Carrier  Inter- 
national Ltd.,  returns  to  Amnica  this 
week  after  six  months  in  London  as 
technical  advisor  to  Carlyle  Air  Con- 
ditioning and  Refrigeration  Ltd. 

Mr  J.  BaardnuB  has  been  appointed 
chairman  and  chief  executive  of  the 
Burtonwood  Engineering  Co.  with  effect 
from  14  November.  He  was  formerly 
deputy  to  the  present  chairman,  Mr  R. 
Dutton  Fanhaw,  who  resigns  from  the 
board  from  that  date. 

OBITUARY 

Mr  M.  V.  RatcUSe,  b.sc.(eng.),  m.i.B£., 
M.coNS.E.,  consultant  lo  Kennedy  and 
Donkio,  died  recently  in  an  air  accident 
in  Brazil  while  on  a  temporary  mission 
in  connection  with  a  survey  his  firm  are 
undertaking  for  the  Brazilian  Nuclear 
Energy  Commission. 

Mr  A.  V.  Hewitt,  who  died  last  week 
aged  64,  had  been  associated  with 
Giffens  Ltd.  of  St.  Albans  since  19U. 
Prior  to  retiring  some  four  years  ago, 
he   was  the  contract   supervisor  and   a 


Sir  Ernest  Woodhonse  SmiO,  c.b.e., 
D.sc.,  F.R.I.C.,  F.iNST.FUEL,  died  on  7 
November  aged  76.  He  had  been  associa- 
ted with  ibe  solid  fuel  and  gas  industries, 
and  was  president  of  the  Institute  of  Fuel 
in  1943-45  and  president  of  the  Smoke 
Abatement  Society  in  I9S3-54. 


To  mark  the  retirement  of 
Mr  J.  C.  Stewart  from  the 
managership  of  the  Glasgow 
and  district  branch  office  of 
George  Ellison  Ltd.,  a  silver 
tea  service  was  presented  lo 
him  by  his  colleagues  on  the 
sales  staff.  Our  picture  shows 
Mr  G.  J.  R.  Ellison  (right), 
joint  managing  director  and 
grandson  of  the  founder  of 
the  company,  making  the 
presentation 


NEW  LITERATURE 

The  May  Gulda 

by  R.  N.  Aufer 

THERE  are  many  macufacturen  in 
Britain  who  will  welcome  this  com- 
pendium in  which  about  1,000  of  fiu 
latest  designs  of  relays  manufactured  'm 
America  are  illustrated  and  described. 
Every  day,  almost,  sees  the  appearance 
here  of  a  previously  unknown  lype,ciIlKr 
as  part  of  an  electrical  assembly  or  u 
a  reference  in  an  overseas  spedfiatini 
for  which  tenders  are  being  preparaL 
Even  as  we  were  perusing  its  conteoa 
we  received  a  telephone  message  aiUo; 
if  we  had  heard  of  a  relay  bearioj  tbe 
number  AHZ3CN460AA.  We  hadn't, 
but  in  a  few  minutes  we  were  able  to 
turn  up  dimensional  details,  perfonn- 
ance,  type,  test  specifications  and  miker, 
all  of  which  were  passed  on  to  a  vsillj 
relieved  inquirer. 

It  will  find  a  ready  place  on  the  book- 
shelves of  electrical  component  maaufac- 
turers  and  others,  particularly  in  the  >ir 
craft  industry,  but,  unlike  so  many  refer- 
ence books,  it  will  frequently  Ik  coo- 
suited.  There  is  a  need  for  a  compsnioc 
volume  on  British  relays.  Published  bj 
Chapman  and  Hall,  360  pages,  II  in- 
by  81  in.  Price  80>. 

Photoconrfucthr/ty  of  SoUtb 

by  R.  R.  Bubt 

THE  study  of  photoconductivitr  cai 
be  said  to  have  commenced  with 
the  discovery  by  Willoughby  Smith,  s 
telegraph  company  electrician,  Ihsl  a 
bar  of  selenium  altered  its  resislaoce 
when  exposed  to  light.  This  he  reported 
in  a  contribution  to  Nature  in  I8'3. 
For  the  next  50  years  little  further 
attention  was  given  to  the  subject' 
though  in  1879  E.  H.  Hall  noted  a 
potential  difference  in  a  material  canyioS 
a  current,  but  at  right  angles  to  the  SoW> 
when  in  a  magnetic  field— the  now  weD- 
known  "Hall  effect." 

Serious  study  of  these  and  sllie<I 
phenomena  can  be  said  to  start  willi 
the  work  of  Guddeo  and  Pohl  io  l9lO- 
Dember  in  1931  and  others,  after  whicli 
both  the  field  of  investigation  and  tts^ 
number  of  researchers  expanded  rapidly- 

The  exceptional  progress  made  i** 
another  field,  that  of  semiconductor 
applications,  in  Ibe  1950's  gave  addeo 
impetus  and  a  number  of  scientists  iO 
universities  and  industrial  laboratories 
made  photoconductivity  their  specialise** 
study.  One  of  these  was  Dr  Richard  1^- 
Bube  who  joined  RCA  Laboratories  U* 
1948  and  who  has  concentrated  on  thi* 
work  ever  since.  He  now  sets  down  tt»^ 
fruits  of  his  labours  in  a  textbook  c* 
exceptional  interest  and  authority.  As  *■ 
comprehensive  analysis  of  photoconduC^ 
tivily  effects,  it  ranks  among  ihc  moT^ 
important  additions  to  technologic*-* 
literature.  An  appendix  lists  no  less  thaX' 
1,009  references  which,  in  itself,  is  almo*-* 
a  directory  of  research  workers  in  thi^* 
field.  Published  by  Chapman  and  Hal* 
456  pages,  9  in.  by  5J  in.  Price  118>. 
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PotenUal  dividers 


by  a  correspondent 


for  Heid  supplies 


1H£  advantages  of  potential  divider  supplies  for  the 
field  circuits  of  macy  machines,  especially  small 
experimental  ones,  are  that  field  control  is  available 
'  the  whole  range  from  zero  to  the  maximum,  and  that 
e  is  no  need  for  any  special  field  discharge  resistaoce: 
divider  arrangement.  Fig.  1  ensures  that  the  field 
lit  is  never  broken. 

>  give  smooth  control  of  the  field  current,  the  divider 
referably  a  tubular  slider  rheostat  rather  than  a  stud 
'SUt  with  a  rotating  arm.  Unless  the  maximum  field 
eat  is  under  about  two  amperes,  a  tubular  rheostat 
re  used  as  a  potential  divider  supply  will  have  to  be 
led,  i.e.,  composed  of  several  sections  of  resistance 
of  difi^ereot  current  ratings,  lest  it  otherwise  need 
e  wire  of  the  maximum  rating  than  can  be  accommo- 
d  on  two  of  the  longest  tubes  available. 
he  problem  of  designing  such  a  graded  rheostat  is 
uss«i  in  the  rest  of  this  article. 

ireDt  Flow  in  Divider 

a  a  smoothly  graded  potential  divider  the  "through 
rent"  Ii,  traversing  the  divider  beyond  the  tapping  point, 
nastant:  the  load  current  li  decreases  as  the  tapping 
It  is  moved  down  from  the  full-voltage  setting,  so  that 

total  current  I,  traversing  the  divider  to  the  tapping 
It,  also  decreases.  In  theory,  the  current  rating  (and 
fe  the  cross-section)  of  the  divider  resistance  wire  can 
'  be  continuously  reduced  from  top  to  bottom;  and  if 
reduction  be  such  that  tbe  wire  rating  is  always  equal 
le  total  current  at  the  tapping  point,  the  shortest  divider 

will  be  obtained  for  the  given  through  and  maximum 
currents.  If  these  currents  are  equal,  the  shortest 
ibie  wire  will  be  obtained.  The  wire  rating  varies 
aibly  from  the  sum  of  the  through  and  load  currents 
le  top  to  the  through  current  alone  at  the  bottom. 


The  criterion  is  that  at  the  top  of  each  section  of  wire 
rating  Ir.  the  sum  of  the  load  and  through  currents,  It+Iw 
is  equal  to  Ir-  A  three-stage  divider  in  which  this  condition 
is  met  is  shown  in  Fig.  2,  in  which  In,  \n.  In,  are  the 
ratings  of  the  steps;  Ri,  Ri,  Ri,  the  total;  and  ri,  ri,  rt,  the 
step,  resistances. 

R(  is  given  by  V/Ij  n*.. 

and  Ri  is  given  by  V/I.. 
where  It  is  chosen  as  roughly  equal  to  Ii  mu. 

In  is  It+Ifmu  so  that  the  top  few  turns  shall  be  almost 
fully  loaded  when  the  slider  is  near  the  top.  Iri  and  In  are 
the  next  smaller  available  ratings. 

R:  is  obuined  by  remembering  that  parallel  currents  are 
in  inverse  relation  to  their  resistances. 

It  is  Irt— It,  whence 

R.=(lrt-Ii)Rt/I.. 

Similarly,  R,=(Iri-IOR(/It. 
and  similarly  for  any  further  available  grades,  for  In  need 
be  little  greater  than  It. 

ChooslDg  Divider  Size 

Total  resistances  having  been  obtained  as  above  (tabular 
computation  will  save  time  and  space)  the  steps  n,  ri,  etc., 
for  each  rating  are  found  by  successive  subtraction.  From 
tables,  the  "ohms  per  inch"  on  tubes  wound  with  wire  of 
each  rating  may  be  deduced,  whence  the  length  of  tube 
occupied  by  each  step  found  by  division;  and  the  total 
length  of  tube  required  found  by  addition.  The  accompany- 
ing table  shows  specimen  calculations  for  a  2  A  load  and 
2  A  through  current. 

Sptcimtit  Calculation: 

V  -  200  voIU.     I(m„  -  2-0  amp  so  Rt  -  100  ohms. 
1,  —  20  amp  so  R,  ••  too  ohms  and  Ir,  —  4-0  amp. 

Lmtb 
Ii         If  —  Ir  -  I(     R  "^  Rf  If/Ii        r         ohms/ia.      occupied 


I .  In  a   timothlf  fig.  2.    PoUMial  divider 

^  potential  divider,  with  three  grading  tlepj. 

tt  It  befond  the  Stefi  ren'itoncei  are  r,, 

"^g point  It  cwtitant.  r,  and  r,.     Totatresltt- 

oirrent  (  therefore  oncei  are  R„  R,  ami  R, 
otei  with  field 
ntif 

1  practice,  to  use  a  tubular  sliding  rheostat  of  reasonable 
th  as  a  potential  divider,  it  may  have  to  be  graded; 

it  must  then  be  wound  with  a  number  of  steps  of  wire 
iiscretc  ratings.  The  practical  problem  thus  reduces  to 

of  finding  the  shortest  tube  possible  for  given  require- 
ts,  using  a  sequence  of  standard  resistance  wire  ratings. 
od  hcc  procedure  for  doing  this  is  given. 


3-0 

10 

50 

25 

6 

4-2 

2-5 

0-J 

2J 

25 

8 

31 

Total  length  240  in. 

This  24  in.  tube  b  rather  long.  However,  it  is  worth 
trying  to  shorten  the  required  length  by  reducing  the 
through  current  (and  under-running  the  top  section)  to 
enable  lower-rating  wire,  with  more  ohms  per  inch,  to  be 
used  at  the  bottom.  To  this  end,  a  trial  may  be  made  with 
It  at  1-5  A,  and  a  section  r*  of  20  A  wire  of  12  ohm  per 
inch  on  the  tube.  The  working  (not  shown)  gives  a  length 
of  23-9  in.,  so  this  trick  seems  hardly  worth  it— but  be 
assured  that  it  may  be  ! 

Since  the  writer  has  not  seen  anything  published  on 
this  subject— hence  the  evolution  of  the  above  procedure 
to  satisfy  an  urgent  requirement — he  concludes  by  asking 
anyone  with  a  more  elegant  procedure  to  offer  it  for 
publication. 
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European  Power  Plant  Survey 


DESPITE  a  falling  off  in  demand  for  boilers  and 
transformers  during  1959,  the  overall  position  of 
manufacturers  of  power  plant  and  equipment  in  Europe 
remained  exceptionally  healthy,  new  peaks  in  deliveries  of 
alternators  and  water  turbines  more  than  compensating 
for  the  drop  in  the  static  equipment.  This  view  is  expressed 
in  an  OEEC  survey  published  last  week.  The  indication  of 
a  reduction  in  new  hydro-electric  schemes  in  Europe,  fore- 
cast in  the  previous  survey,  appears  to  be  confirmed  since 
the  flow  of  new  orders  was  substantially  lower  than  in  1958. 
Another  factor  has  been  the  completion  of  production 
facilities  for  boilers  in  non-OEEC  countries,  which 
naturally  lowers  the  demand  from  member  countries. 
Installations  made  in  non-member  countries  have,  for  the 
first  time,  exceeded  10,000  t/hr. 

Deliveries  of  steam  turbines,  alternators,  boilers  and 
water  turbines,  taken  together,  were  up  by  about  20%  on 
1958  figures,  while  alternators  for  coupling  to  water 
turbines  not  manufactured  by  member  countries  rose  by 
10%.  Shipments  of  transformers  fell  by  10%.  Exports  of 
rotating  plant  to  third  countries  increased  considerably 
faster  than  those  to  member  countries. 

Deliveries  of  alternators  up  to  40  MW  remained  at 
about  the  same  level,  totalling  2,150  MW  as  against 
2,136  MW  in  1958.  Alternator  deliveries  of  40  MW  and 
over  rose  by  1,830  MW  to  a  new  record  figure  of 
9,337  MW,  despite  delays  accounting  for  as  much  as 
1J91  MW.  Orders  in  hand  suggest  that  a  further  rise  is 
due  in  1960  and  shipments  of  over  11,400  MW  are  being 
planned.  Total  book  orders  as  at  1  January,  1960, 
amounted  to  30,033  MW  an  increase  of  2,274  MW. 


Turbines  up  to  40  MW  totalled  2,203  MW  but  ait 
expected  to  fall  to  1,765  MW  in  1960,  the  lowest  figure 
since  1949.  New  orders  were  down  515  MW  at  1,688  MW. 
Against  this,  the  shipments  of  turbines  over  40  MW  was 
up  1,653  MW  to  a  new  peak  of  8,612  despite  a  number  of 
late  deliveries  totalling  1,830  MW.  Orders  for  1960 
indicate  that  this  peak  will  be  passed  since  deliveries  due 
in  the  year  now  total  10,630  MW. 

Boilers  up  to  180  t/hr  fell  by  more  than  3,000  t/hr, 
continuing  the  drop  recorded  in  previous  years  since  1952, 
and  a  further  decline  is  anticipated.  An  increase  of 
8,890  t/hr  to  27,818  t/hr  in  larger  boilers  was  a  new 
peak  but  shrinking  order  bboks  tend  to  show  a  falling 
off  for  future  years. 

Total  installations  of  nuclear  reactors  amounted  to 
155  MWe,  20  MWc  above  1958,  and  a  total  of  2,247  MWc 
scheduled  for  completion  in  the  next  four  years  includes 
three  more  reactors  totalling  372  MWe. 

Gas  turbine  deliveries  in  1959  were  69  MW  more  than 
estimated  at  416  MW  with  order  books  indicating  a  similar 
programme  for  1960.  Alternators  for  use  with  non- 
members  water  turbines  reached  a  new  record  of  5,323  MW 
despite  arrears  at  the  beginning  of  the  year  of  737  MW. 
New  orders  are  down  1,218  MW  at  4,105  MW.  Water 
turbines  of  10  MW  and  over  are  again  a  new  record  at 
6,801  MW  but  order  books  show  the  expected  drop  by 
893  MW  to  5,908  for  1960,  totals  having  shrunk  from 
17,022  MW  to  14,295  MW. 

Though  deliveries  of  power  transformers  over  5  MVA 
dropped  by  7,888  MVA  to  51,427  MVA,  orders  booked 
for  1960  were  4,151  MVA  up  on  1959  figures. 


Thermo-electric  cooler  in  production 


FIRST  of  a  range  of  thermo-electric  cooling  units  to 
be  marketed  by  a  British  manufacturer  has  been 
introduced  by  Salford  Electrical  Instruments  Ltd.  (a 
subsidiary  of  GEC)  following  an  extensive  research 
programme  at  the  GEC's  Wembley  laboratories. 

Based  on  the  Peltier  effect,  the  cooling  capacities  of 
the  units  vary  from  less  than  1  W  for  a  single-junction 
type  to  more  than  10  W  for  a  large  multiple  junction. 


Four-block  I  W  Peltier  cooling  unit  for  electronic japplications 


They  thus  cover  a  range  which  cannot  be  conveniently 
dealt  with  by  conventional  means  of  refrigeration. 

The  first  of  the  group  to  be  readily  available  is  the 
BT.4,  a  four-junction  unit  with  a  cooling  capacity 
rated  nominally  at  1  W,  although  the  rating  can  be 
increased  with  a  resultant  reduction  in  temperature 
depression.  Alternatively,  a  greater  temperature  depression 
can  be  achieved  by  reducing  the  rating. 

The  BT.4  is  made  in  the  shape  of  a  small  cube,  and 
thermal  junctions  are  formed  by  a  combination  of  "p" 
and    "n"    types    of    a    bismuth    telluride    semiconductor 
material.  In  use,  the  block  is  clamped  between  the  object 
to    be   cooled   and    a   heat   sink.   Typical    of  its  many 
applications  is  the  cooling  of  electronic  components  which 
must    operate    in    high    ambient    temperatures,    when  it 
serves  to  increase  the  power  ratings  of  transistors,  reduce 
the  dark  current  in  photo-transistors,  or — in  the  case  of 
quartz  crystals — to  allow  operation  at  the  inversion  poin^ 
or    other    selected    part    of    the    frequency    deviatioii^/ 
temperature  characteristic. 

Other  applications  are  with  laboratory  equipment  suct^ 
as  microtome  knives  or  microscopic  slides  where  loca^ 
cooling  is  essential;  with  instruments  such  as  dew-poin 
hygrometer  heads  where  thermo-electric  cooling  involv 
changes  in  techniques  and  resultant  simplification  in  th^ 
equipment;  and  with  the  cooling  of  small  volumes  by^ 
incorporating  one  or  more  units  into  the  walls  of  20 
chamber.  Here,  the  temperature  may  be  held  constant::^ 
by  a  proportional  controller  which  allows  smooth  regula-^ 
tion  of  the  cooling  rate  via  the  d.c.  current  applied. 
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We  welcome  contributions  to  this  feature; 
those  published  will  be  paid  for  at  our 
standard  rates.  There  must  be  many  prob' 
lems  encountered  in  day-to^ay  electrical 
work,  or  useful  ideas  or  tools  devised  to 
make  it  easier;  all  make  instructive  reading. 


acing  Bearings 

be  maintenance  of  machinery,  par- 
ilarly  electric  motors,  it  is  often 
ary  to  remove  ball  and  roller  bear- 
rom  the  shafts  and  to  replace  them 
V  ones. 

the  majority  of  cases,  by  the  use 
table  pullers  which  can  be  made 
>ught  in  a  variety  of  patterns, 
al  is  not  a  particularly  difficult 
'.  Several  of  these  devices  have 
iescribed  in  these  pages  from  time 
e. 

replacement  of  bearings,  particu- 
large  ones,  is  not  always  possible 
rely  mechanical  methods  for  most 
rs'*  are  not  suitable  for  pushing, 
is  always  a  risk  of  distorting  the 
races  where  diametrical  tolerances 
»$e. 

ting  of  the  bearing  is  often  suc- 
1  providing  that  the  heat  is  evenly 
j  and  the  temperature  is  not  higher 
lecessary  since  all  ball  and  roller 
gs  must  be  regarded  as  precision- 
close  tolerance  devices.  If  not 
expansion  is  required,  a  tungsten 
It  lamp  inserted  in  the  bearing 
be  effective  if  rather  slow.  A 
and  more  rapid  method  is  to 
stely  immerse  the  bearing  in  hot 
li  oil. 

Eis  horrified  to  observe,  on  enter- 
workshop  one  morning,  a  drum 
ning  about  ten  gallons  of  light 
le  oil  being  heated  by  a  blowlamp 
is  purpose.  Already  a  blue  vapour 
rising  from  the  surface  and  it  was 
that  no  one  had  considered  either 
inger  of  the  oil  approaching  its 
joint  or  the  upper  limit  desirable 
the  point  of  view  of  the  bearings. 
:kly  putting  a  stop  to  the  practice. 
Dceeded  to  contrive  an  electrically 
I  and  thermostatically  controlled 
nk  which  is  depicted  here.  The 
g  element  and  thermostat  are  of 
intended  for  installation  in  domes- 
t  water  tanks  and  were  available 
stock.  This  was  successful  for  its 
se  and  eventually  a  number  were 
for  other  workshops  where  they 
i  invaluable,  not  only  because  the 
)f  fire  was  eliminated,  but  also 
le  the  temperature  could  be  more 
f  controlled  at  the  desired  level. 
1  be  appreciated  that,  with  the 
3stat  chosen,  the  oil  temperature 
t  rise  above  lOCC  but,  as  a 
il  rule,  a  lower  temperature  is 
ite  for  the  purpose.  The  presence 
oil  film  also  facilitates  fitting  of 
aring. — F.  J.  Halligley. 


Device  for  handling 
bearings  — ^ 

Ati  easily  made  oil  heater  for  expartding  ball 
and  roller  bearings  prior  to  fitting 

Jig  for  a  Jack 

A  SHORT  while  ago  I  was  engaged 
on  a  task  which  called  for  the  fixing 
of  a  number  of  3  in.  by  3  in.  by  2  in. 
surface    boxes,    each    housing    a    jack 


^  Cover  plate 
Bar 


Locknut 


Hole  for 
cables 


Surface  box 


The  simple  jig,  shown  above,  enabled  the  fixing 
holes  to  be  drilled  correctly  in  the  square  sur^ 
face  boxes  for  attachment  to  the  circular  sunk 

conduit  boxes 


socket,  to  existing  sunk  boxes.  The 
normal  fixing  holes  on  the  sunk  boxes 
to  take  the  cover  screws  lay,  through  the 
positioning  of  the  boxes  themselves,  at 
different  angles.  My  problem  was  to 
drill  the  surface  boxes  to  take  the  fixing 
screws  in  such  a  way  that  all  of  them 
were  square  with  the  floor  when  in 
position. 

The  first  step  was  to  drill  a  hole  in 
the  centre  of  the  square  boxes  to  admit 
the  cables  from  the  sunk  box.  The  posi- 
tion of  this  hole  was  readily  determined 
by  drawing  diagonals  across  the  back 
of  the  box.  Similarly,  the  jack  socket  was 
fitted  in  a  hole  central  to  the  cover  of 
the  box.  The  next  step  was  to  prepare 
a  jig  for  transferring  the  fixing  hole 
positions  in  the  sunk  box  accurately  to 
the  surface  box. 

A  circular  lid  was  taken  and  drilled 
centrally  to  accommodate  a  fair  sized 
nut  and  bolt.  To  this  plate  was  attached 
a  piece  of  metal  strap,  drilled  central 
to  take  the  bolt  and  with  squared-off 
edges,  just  wide  enough  to  enter  the 
surface  box  (see  diagram).  With  the  jig 
in  place  on  the  sunk  box  and  the  screws 
inserted  in  the  two  fixing  holes,  the  strap 
was  turned  to  the  horizontal  (or  vertical) 
position  and  fixed  by  tightening  the  nut. 
The  fixing  screws  were  next  removed  and 
the  jig  transferred  to  the  surface  box 
with  the  bolt  head  in  the  central  hole. 
The  fixing  holes  in  the  circular  plate 
were  then  used  to  drill  the  surface  box 
which,  when  finally  screwed  in  place  on 
the  sunk  box,  was  square  as  required. 
The  cable  hole  was  then  bushed,  the 
cables  fished  through  and  attached  to 
the  jack  socket  connections.  The  final 
step  was  to  affix  the  plate  to  the  box 
by  the  corner  screws  provided. 

This  simple  device,  which  only  took  a 
few  minutes  to  construct,  saved  a  lot 
of  time  in  marking-off  and  ensured  that 
all  of  the  boxes  were  square  in  posi- 
tion.— J.  H.  Robinson. 

'Ware  Condensation 

THE  proposal  to  prevent  the  entry  of 
plaster  and  debris  into  conduit  by 
corking  the  tube  ends  (page  179,  4  Aug.) 
appears  sound  enough,  but  we  prefer 
to  get  the  apprentice  to  shape  circular 
tapered  wood  plugs  in  his  spare  time 
and  to  hammer  them  in  place  in  a  tight 
fit.  This  prevents  withdrawal  by  curious 
fingers. 

In  either  case  one  should  guard  against 
the  corroding  effects  of  condensation. 
The  cork  or  wood  plug  should  be 
removed  some  time  before  the  wires  are 
drawn  in  to  allow  for  free  circulation 
of  air.— "M/c/ig/." 
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Tabe  diffoMr  ^ice  coti 

PRICE  reduclions  on  LW  diffuser 
allachments  for  use  with  Super  Slim 
"Popular  Pack"  fittings  are  announced 
by  Atlas  and  Ekco-Ensign.  The  8  ft 
model  is  reduced  from  £4  14s  Sd  to 
£)  tls,  the  5  ft  from  £2  19$  2d  to 
£2  7s  4d.  the  4  ft  from  £2  10s  Ud  to 
£2  2s  7d  and  the  2  ft  from  £1  ISs  6d 
to  £1  9s  7d.  All  prices  include  purchase 
tax-  Effective  from  3  Nov.  Alias  Lighting 
Lid.,  Thorn  Use,  Upper  St.  Martin's  La, 
W.C.2:  Ekco-Ensign.  4S  Essex  St,  W.C.2. 

Another  Pakanuic  %idge 

LATEST  appliance  from  the  new 
Pakamac  factory  is  a  2-5  cu  ft 
absorption  type  refrigerator,  "Pelican." 
It  retains  several  features  of  the  4  cu  ft 
model  which  appeared  earlier  this  year, 
notably  the  me  la  mine  table  top  and 
raised  panel  at  the  rear,  bearing  thermo- 
stat control  and  outlet  grille.  The 
interior,  of  blue  or  lilac  polystyrene, 
includes  two  sliding  shelves,  removable 
egg  rack  and  a  large  freezing  compart- 
ment with  an  attractively  styled  flap. 

The  new  refrigerator  and  the  4  cu  ft 
model,  which  has  been  available  so  far 
only  in  the  north,  will  both  be  dis- 
tributed nationally  in  1961.  Price  of 
"Pelican,"  Pakamalic  250,  is  £46  4s  tax 
paid.  Dimensions;  35  in.  high  by  21  in. 
wide  and  23t  in.  deep.  Pakamac  Special 
Products,  Melbourne  Mill,  Chaddenon, 

Moffals'  oTOi  prices 

CONSIDERABLE  reductions  in  prices 
of  built-in  ovens  by  Moffats  are 
announced.  Top  models  now  sell  at 
£99  15s  instead  of  £118  and  less  expen- 
sive versions  have  been  reduced  pro- 
portionately. Moffats  Lid;  I  Newman  Si. 
W.l. 
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IjUNOSTROM. — Annual  report  for  19S9  and 
pamphlet  describing  the  development  of  the 
Ljungstrom  lurbine  in  Sweden  from  De 
Laval  Ljungsirwn  (Gt.  Briiain),  129  Kings- 
way,  w.c.:. 

M.K.— Catalogue  of  electrical  accessories 
for  1%1.  M.K.  Electric  Lid..  Shrubbery  Rd, 
Edmonton,  N.9. 

W.  AND  G.— 1960-61  comprehensive  cata- 
logue of  electrical  accessories,  cables  and 
fle^ibles  and  price-list.  Ward  and  Goldstone 
Ltd..  Pendleton,  Salford  6. 

Ceilings. — Large  brochure  on  ceiling  de- 
sign using  luminescent  sections  and  acoustic 
lies — components,  design  and  construction. 


Mercury  flaoresceni  price* 

THE  annoimcement  of  a  considerable 
reduction  in  the  price  of  "Mazda" 
250  W  mercury  discharge  fluorescent 
lamp  follows  similar  alterations  by 
Philips  and  Stella  which  were  noted  in 
last  week's  issue.  This  lamp.  Type 
MFB/U,  is  now  priced  £4  4s  list— a  cut 
of  ISs.  AEI  Lamp  and  Lighting  Co., 
Mellon   Rd,  Leicester, 

Ceiling  fitting  becomes  wall  light 

A  SIMPLY  installed  ditluser  attach- 
ment for  USE  with  the  Super  Slim 
"Popular"  lube  fitting  turns  the  unit  into 
an  attractive  wall  light.  It  is  a  right- 
angled  section  of  Perspex  which  can  be 
fixed  over  the  fitting  without  any  extra 
screws  or  accessories.  The  new  attach- 
ment, "Pin-up,"  allows  direct  downward 
illumination  in  the  wall  mounting  posi- 
tion as  well  as  diffused  light  upward  and 
outward,   which   should   prove   ideal   in 


^  "Pin-up,"  Efie  altochnienl  Ifiol 

turni     0     "Super    Slim     Popular" 

fiuin£  into  a  watl-litht 


"T/rindry"  and  "Popular,"   k 

Jow-coii  dfyer  ond  woihinf   ~ 

machine  fit  together  to  form 

'  tandem  totalling  C33  12%  tox  paiti 


.  "Pelican,"  (he  second  'fridge 
^  from  Pokama(.  A  25  cu  ft 
model  ielling  at  146  4i 


alcoves  or  over  bathroom  roirrois.  Tin- 
up"  sells  at  £1  2t  6d,  tax  paid,  for  Ac 
2  ft  model  and  £1  Us  Ud,  tax  piid. 
for  the  4  ft.  A  cord  switch  is  avaibtle 
with  it  as  an  optional  extra,  St.  Ailia 
Lighting,  Thorn  Hse,  Upper  St.  Mtulin'i 
La,  W.C.2. 

Night-«tonige  heater 

A3  kW  heater  has  been  added  lo  ihi 
"Nightstor"  range  of  storage  blod 
heaters.  Like  the  earlier  models,  it  ii 
designed  to  occupy  the  minimum  of 
floor  space,  having  a  false  back  to  en^k 
it  to  be  installed  as  close  as  posiibk 
to  the  wall.  Finished  in  hammered 
bronze,  the  new  "Nightstor"  HQ  6330 
sells  al  £22  5s.  General  Electric  Co., 
Magnet  Hse,  Kingsway,  W.C2. 

Diab-wadier  improTeiiicnt 

ANEW  version  of  the  'T' 
dish -washing  machine  is  to  be 
added  to  Kenwood's  range.  It  diffcn 
from  the  existing  models  in  that  it  in- 
cludes an  electric  water  pump  and  re- 
quires DO  plumbing.  The  user  simply 
attaches  an  inlel  hose  to  the  water  up 
and  places  the  end  of  the  drainage  p^ 
in  the  sink.  The  new  "Dishmaster"  owli 
no  exclusive  floor  space  and  cao  tie 
pushed  out  of  sight  after  use.  The  pump 
system  is  of  the  centrifugal  type, 
powered    by    a    fan-cooled    shaded-pole 

One  of  the  earlier  models,  the  Semi- 
Automalic  "Dishmaster,"  has  been  modi- 
fied slightly  to  include  a  lid-lockinf 
device  to  prevent  the  lid  being  opened 
whilst  the  unit  is  in  use.  Prices  of  tin 
machines  are  Fully  Automatic  "Diili- 
master"  with  pump,  £133  7s  lax  piid; 
Semi-Automatic  Standard  Model,  £76 13( 
tax  paid.  Kenwood  Manufacturing  (Wal- 
ing) Ltd.,  Woking,  Surrey. 

New  flpin  dryer 

A  SPIN  dryer  companion  to  Brunke' 
low-cost  "Popular"  washing  mactiix 
is  announced  at  £21.  The  new  dtyu, 
"Twindry,"  is  identical  in  dimensiow  f 
the  washing  machine  and  the  two  cm 
be  fitted  together  to  form  a  tandem  unit- 
It  features  a  transparent  plastics  bd  in- 
corporating the  usual  safety  br«is- 
'Twindry,"  like  the  washer,  is  avwUble 
in  white  or  cream  and  can  be  suppli*! 
with  a  table  top  al  £1  Is  extra,  flriiniff 
Appliances.  Junction  Mills.  Junction  S. 
Burnley. 
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cntnre  Indicator/cMitrolIer 

IBINING  the  functions  of  a 
mote  iudicatioD  thermometer  and 
•eraiure  controller,  a  new  addition 

"Bikini"  range  of  instrument! 
ve  quick  response  even  when  at 
■oag  distances  from  the  point  of 
-ement  or  control.  Temperature 
ion  is  by  means  of  &  servo-motor 
pointer  and  the  instrument  is  used 
unction  with  a  platinum -resistance 
^nneclion  is  made  by  an  ordinary 
able  lead  which  can  be  up  to 
Ions-  A  choice  of  73  temperature 

U    available,    from    -200*C   to 

A  separate  lead  connects  the 
.  relay  which  operates  changeover 
rmally    open    contacts    rated    at 

The  relay  can  be  arransed  to 
;  at  a  predetermined  temperature 
ing  a  control  pointer  on  the  dial 

instrument.  Fully  transistorised. 
trument  reads  to  0-5%  and  can  be 
^d  from  standard  mains  supply  or 

d.c.  Fielden  Electronics  Ltd., 
•tshawt,  Manchester, 

cmliied  duded-pole  uotor 
ICNED     to    meet     Ministry     of 
viation  specification  DTD  1083/B, 

tropicalised  shaded-pole  motor  is 
vailable,  of  which  there  are  two 
■a.  One  is  continuously  rated  at 
gross  with  2  W  output,  the  other 
tV  gross  with  12  W  output.  Full- 
Med  is  2,700  r.p.m.  at  SO  c/s  and 
live  field  connections  are  provided 

either  230  V  or  115  V.  Typical 
lions  are  cooling  blower  drives 
ctronk  equipment  working  under 
e  weather  conditions  and  chemical 

mixers  in  aggressive  atmosphere 
OS.  The  motor  is  reasonably  priced 

British  Vacuum  Cleaner  and  En- 
ng  Co.  Ltd.,  Goblin  Wks,  Leather- 
Surrey. 

rilling  anchor-bolt 

MPLE  but  effective  means  of 
ung  heavy  equipment  to  masonry 
:rete  is  provided  by  a  self-drilling 
-bolt  used  for  some  years  in  the 
nd  now  available  in  this  country, 
'-ended  and  having  specially 
and  hardened  cutting  teelh,  the 
first  driven  into  the  masonry  by 
ir  pneumatic  hammer.  It  is  then 
iwn,  a  hardened -steel  taper -plug 
1  in  the  open  end  and  the  com- 
Q  redriven  into  the  original  drilled 
lie  end  of  the  bolt  is  belled  out 
dge  action  and  the  ridged  sides 
)ltdly  embedded  in  the  masonry, 
laimed  that  tests  carried  out  for 


medium  concrete  show  that  anchorage 
provided  was  greater  than  the  sheer  re- 
sistance of  the  concrete  material.  A 
variety  of  types  can  be  supplied,  tucb 
as  stud-end.  hanger  or  tie-rod.  in  sizes 
ranging  from  \  in.  to  i  in.  F.  H.  Bourne 
(Fixings)  Ltd.,   Manor  Royal,  Crawley, 


lUiu 


ted  word  indicator 


DETAILS  have  been  released  of  an 
improved  version  of  a  unit  which 
displays  illuminated  code  words  for 
giving  visual  indication  of  equipment 
operation.  In  addition  to  a  selection  of 
seven  words  such  as  "stop,"  "start"  and 
"automatic,"  a  new  featiu-e  is  provision 
for  background  illumination  in  any  of 
five  colours.  It  worlcs  on  a  back-projec- 
tion principle  employing  12  lamps  and  a 
system  of  lenses.  The  unit  has  dimen- 
sions 3  9/32  in.  wide  by  Si  in.  high  and 
IIH  in.  Ions  and  is  priced  £16  IDs. 
'    ■      5    Elstree 


tester  I 


tion  tester  now  available 
country  comes  in  (wo  ranges :  up  to 
1.000  megohms  at  500  V  and  2,000  meg- 
ohms at  1.000  V.  It  incorporates  a  d.c. 
output,  constant  voltage  hand -generator 
and  has  a  dynamometer  movement.  A 
separate  guard  terminal  is  provided  for 


siona  4*2  in.  by  4-6  in.  by  6-6  in.,  weight 
5  lb,  and  is  said  to  be  of  robust  con- 
struction. Each  instrument  is  shock  and 
vibration  tested  and  is  supplied  with  a 
certificate.  The  Electrical  Instrument  Co. 
{Hillingdon)  Ltd.,  Boswell  Sq,  Induarial 
Estate,  Glasgow,  S.WJ. 

Elcctro-chonical  time  indicator 

INTENDED  for  giving  indication  of 
operation  time  lapsed  of  electrical 
equipment,  an  unusual  device  consists  of 
a  cartridge  unit  containing  a  replaceable 
electro-chemical  cell.  This  can  be  con- 
nected across  the  supply  switch  terminals 
of  the  equipment  Passage  of  steady 
current  results  in  anode  consumption 
proportional  to  time  in  hours  which  ii 
marked  by  the  length  of  the  anode  on 
a  scale  alongside.  The  cartridge  unit  is 
2i  in.  long  by  1  in.  diameter  and  types 
available  cater  for  a.c.  or  dx.  supplies 
from  6  V  to  600  V.  This  "Selachron" 
range  should  find  useful  application  in 
keeping  maintenance  and  test-run  records. 
Industrial  Instruments  Ltd.,  9  Paved 
Court,  Richmond,  Surrey, 

Solderien  tag  flexible  terminal 
block 

MANUFACTURED  specifically  for 
use  with  conductors  terminated  by 
"Faston"  (made  by  Aircraft- Marine 
Products)  solderless  tags,  the  "Wecoway" 
flexible  terminal  block  is  available  in 
12  ways.  The  "Faston"  tag  has  parallel 
twin  inserts  which  are  plugged  into  cor- 
responding tongued  sockets  in  the  ter- 
minal block.  This  is  said  to  make  a 
firm,  shakcproof  electrical  contact.  If 
required,  the  block  can  be  cut  to  a 
reduced  number  of  ways.  A  similar 
type  of  terminal  block  in  rigid  thermo- 
setting plastics  will  soon  be  on  the 
market.  Met  way  Electrical  Industries 
Lid.,   Metway    Wks.   Canning  St,   Brigh- 
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Tht  Atcotrol  306  timtt  Is  designed  specificallf 

for  amtnllint  rerersing  machiner/  and  process 

drives,  (c  Is  one  of  a  series  of  such  devices  being 

manufaaureii  by  Everett  Edgcumbe 

Antomatic  timing 

A  SERIES  of  automatic  timers, 
familiar  to  the  American  user,  are 
noit'  being  marketed  and  manufactured 
in  this  country  by  Everett  Edgcumbe. 
The  first  three  of  Ihcss  new  timers  are 
now  in  production.  Each  has  a  self- 
starting  synchronous  motor  and  is  a 
miniature  component  measuring  only 
31  in.  square  with  a  single  fixing  hole. 

The  "Atcotrol  305"  can  control  up  to 
fix  load  circuits  and  can  be  connected 
for  over  100  circuit  combinations.  It  is  of 
the  single-duty  cycle  type  with  automatic 
reset  and  has  dial  ranges  from  15  sec 
to  60  hr.  Two  timers  can  be  connected 
in  tandem  to  give  a  continuously  repeat- 
ing duty  cycle. 

The  "Atcolrol  304"  is  a  percentage 
timer  designed  to  control  the  ON  and 
OFF  timers  of  a  single  load  circuit  on 
a  continuously  repeating  duty  cycle.  The 
dial  is  graduated  0-100%  and  the  100% 
basic  timing  cycle  may  be  15,  30  or 
60  sec.  This  timer  is  particularly  suitable 
for  applications  where  electrical  heating 
equipment  is  in  operation. 

The  third  timer,  "Atcotrol  306,"  is 
essentially  two  timers  in  one  and  con- 
trols two  independent  adjustable  load 
circuits  on  a  continuously  repealing  duty 
cycle.  A  reversing  automatic  driving 
motor  is  incorporated,  so  arranged  as 
to  rotate  the  elapsed  time  indicator 
pointer  first  in  one  direction  and  then 
in  the  other  between  pre -set  limit  arms. 
Dial  ranges  are  from  30  sec  to  240  min. 
Everett  Edgcumbe  Ltd.,  CoUndaie  Wks. 
Colindeep  La.  Hendon.  N.W.9. 

CtMitinentRt  insnlatiOD 

THE  extensive  range  of  insulating 
products,  copper-clad  laminates  and 
tieevings  made  by  Messrs  Dieleklra  A-G 
are  now  available  in  this  country  at 
prices  and  deliveries  which  are  said  to 
be  competitive. 

Among  the  range  of  insulation 
products  is  "Oleocel,"  a  material  claimed 
to  be  of  particular  interest  to  transformer 
designers.  "Oleocel"  cylinders,  in  con- 
trast to  the  s.r.b.p,  cylinders  widely  used 
in  transformer  construction,  are  formed 
from  layen  of  paper  which  is  shellac 
coated  only  lo  the  exleni  of  a  pattern  of 
discrete  dots.  This  is  said  to  give  the 
important  advantage  that  small  channels, 
so  formed  in  the  tube  wall,  allow  oil 


to  soak  in  during  vacuum  impregnation 
and  at  the  same  time  provide  a  ready 
path  for  removal  of  volatile  matter 
formed  during  the  curing  process. 
"Oleocel"  is  available  in  two  grades, 
one  formed  from  a  slightly  denser  paper. 
Withstand  voluges  of  60  kV  are  claimed 
over  a  period  of  five  minutes  for  an 
electrode  spacing  of  \\  in.  parallel  to 
the  lamina  and  i  in.  perpendicular  to 
the  lamina  when  impregnated,  and 
breakdown  along  the  lamina  under  oil 
exceeds  75  kV/in.  The  material  is  said 
to  undergo  practically  no  dimensional 
change  during  impregnation. 

Conventional  s.r.b.p.  is  also  available 
in  a  variety  of  forms;  for  example,  flat 
sheets  can  be  produced  up  to  30  ft  by 
42  in.  Three  other  recent  introductions 
are  melamine  paper  and  fabric  and 
Perlon  fabric — a  material  similar  to 
nylon.  Melamine  paper  has  excellent 
anti-tracking  properties,  while  the  fabric, 
which  also  has  high  tensile  strength,  is 
readily  punchable.  The  Perlon  laminate 
is  a  rather  more  specialised  material 
with  high  mechanical  strength.  Resis- 
tance to  water  absorption  and  fungus 
growth  suits  it  particularly  for  tropical 
equipment.  The  Dielektra  range  also  in- 
cludes "feathered"  interleaving  paper  in 
thicknesses  from  1  mil  to  10  mils,  high 
quality  micanite  products  and  a  range 
of  silicone  insulating  materials.  Engineer- 
ing and  Dielectric  Products.  707  Victoria 
Hse.  Southampton  Row,  W.C.I. 

Simple  rvit  removal 

REMOVAL  of  rust  from  circulating 
systems  without  the  need  to  dis- 
mantle (hem  is  claimed  to  be  possible 
by  using  Pitan  Rust  Remover.  The 
remover  operates  by  a  complexing 
action  said  not  to  attack  unrusted  metal. 
It  is  claimed  to  be  suitable  for  use  in 
turbine,  boiler  and  engine  circulatory 
systems.  Small  deposits  are  removed 
quickly,  but  larger  rust  formations  may 
take  some  time  to  disappear.  However, 
since  Pitan  may  be  left  in  the  system 
indefinitely  without  damage  this  is 
claimed  to  be  no  disadvantage.  Allweaiher 
Paints  Ltd..  36  Gt.  Queen  St.  W.C.2. 


Qnick  indactance  i 

THE  inductance  and  Q-faclor  of  iron- 
cored  inductors  can  be  measured 
without  undue  bench  preparation  by 
using  the  Hay  bridge  manufactured  by 
Furzehill  Laboratories.  The  bridge  mea- 
sures inductance  with  or  without  a 
polarising  d.c.  flowing  and  is  designed  to 
operate  over  an  unusually  wide  frequency 
range  from  25  to  3,000  c/s.    It  has  a 

S.15  Autospot 
lightweight  spot- 
welding  gun  for 
fabrication  of 
mild,  stainless  and 
galvanised  steels 
up    to    2    thkk- 


logarithmic  meter,  fed  from  a  bridge 
output  through  a  selective  amplifier. 
This  arrangement  is  claimed  to  eliminate 
waveform  errors  and  to  give  a  sharp 
null  indication,  ensuring  precise  and 
repeatable  readings.  Inductance  is  mea- 
sured on  4  ranges  covering  50  mH  to 
500  H.  Calibration  of  the  dial  is  indepen- 
dent of  frequency  and  accuracy  ii 
claimed  as  ±5%.  Two  resistive  dials 
reading  25  and  1,000  ohm  max.  enable 
the  Q-factor  to  be  easily  determined 
Furzehill  Laboratories  Ltd..  57  Clarendau 
Rd.  Watford.  Herts. 

PoTona  bearing  material 

CONTROLLED  porosity  gives  a  ne« 
nylon  bearing  material,  "Nylaiinl." 
the  ability  to  retain  substantial  quantities 
of  oil  for  lubrication  purposes.  Tbe 
material  is  intended  for  bushes,  bearing 
cages  and  other  applications  where  1od|, 
trouble-free  life  is  required.  "Nylisiot" 
is  formed  by  cold  pressing  and  sin- 
tering crystalline  nylon.  Polypenco  Ltd^ 
68  Tewin  Rd,  Welwyn  Garden  City, 
Herts. 


Stable-arc   welding  electrode 

ARC  stability  coupled  with  ease  of 
slag  control  are  the  two  moK 
important  features  claimed  for  tbe  "Opal 
3i  Ni"  arc-welding  electrodes.  These  two 
features  enable  d.c.  and  a.c.  supplies  to 
be  used  with  an  open  circuit  voltage 
down  to  70  V.  The  electrodes  are  avail- 
able in  five  sizes,  from  4  to  12  gauge, 
suitable  for  currents  ratings  from  320  A 
to  90  A.  The  electrodes  are  intended  for 
welding  low  carbon  3^%  nickel  atxl 
similar  steels.  Cooper  and  Turner  Ltd.. 
Vulcan  Wks.  Vulcan  Rd.  Sheffield  9. 


Lightweiglit  gpot-welding  gnn 

FIRST  of  a  number  of  new  lightweight 
spot- welding  guns  to  be  put  on  the 
market,  the  "S.IS  Autospot"  weighs  onl; 
24  lb.  It  is  intended  for  spol-wcldini 
mild,  stainless  and  galvanised  steel  up 
to  a  thickness  of  2  by  14  s.w.g.  Tip 
pressures  are  adjustable  up  to  550  lb 
maximum  and  an  electronic  timer/con- 
tactor is  fitted  to  ensure  uniformity  in 
welds  produced.  Welding  arm  change  is 
effected  easily  by  loosening  a  single  Allen 
nut  and  the  gun  is  supplied  with  four 
sets  of  arms  In  a  special  steel  case.  A 
class  "H"  silicon  insulated  transformer 
is  incorporated,  suitable  for  a  230/250  V 
15  A  supply.  Price,  complete  vnth  elec- 
tronic timer,  is  £88  lOs.  Portable  Welden 
Ltd..  Castle  Mills.  Buckingham.  Bucks. 
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BRITISH  EXPORTERS  CRITICISED 

Lack  of  sales  efforts  and  attention  to  markets 

OVERSEAS  criticism  of  British  products  is  most  serious  in  respect  ot  design 
and  styling,  while  exporting  firms  arc  criticised  for  lack  of  attention  to  par- 
ticular markets  and  lack  of  sales  efforts.  That  is  the  experience  of  Mr  R. 
Maudling,  President  of  the  Board  of  Trade,  expressed  in  a  speech  during  last 
week's  House  of  Commons  debates.  Such  criticisms,  he  feels,  are  too  frequent 
and  widespread  to  be  ignored. 

Mr  Maudling  discussad  trade  at  home 
and  overseas  in  general  icrms,  and  on 
the  export  subject  said  his  impression 
was  that  price  and  delivery  of  British 
firms  were  compstitive  all  over  the 
world.  Quality  of  British  goods  was  held 
in  high  regard;  indeed,  il  was  somEli:nes 
said  to  be  too  high.  He  warned  of  a 
tendency  of  British  firms  to  think  not 
only  that  they  knew  what  was  best  for 
themselves,  but  they  knew  what  was  best 
for  their  customers  also.  This  was  a 
dangerous  tendency. 

In  a  brief  reference  to  European  trade 
relations,  Mr  Maudling  said  that 
attempts  were  still  being  made  to  find 
an  acceptable  basis  for  further  negotia- 
tion between  the  Six,  the  Seven  and  the 
Commonwealth.  Mr  Maudling  stressed 
the  Government's  intention  of  working 
in  closer  co-operation  between  them- 
selves and  private  industry  to  promote 

The    Covcnmnit    Intnided 


exports,  it  was  necessary  to  have  at 
least  one  company  for  each  product  as 
big,  or  preferably  bigger,  than  any  of 
its  comp;tilors  overseas.  However,  there 
were  industries  like  heavy  engineering 
where  there  were  not  the  same  economics 
of  scale  that  existed  in  the  mass  pro- 
duction business.  The  RTF  Act  could 
damage  export  trade  in  certain  Indus  ri:s 
where  there  were  no  economies  of  scale, 
warned  Mr  de  Ferranli. 


New  Headquarters   for 
S.  Scotland  Board 

PLANS  for  new  £350.000  area  head- 
quarters for  tbe  South  of  Scotland 
Electricity  Board,  at  130-132  George  St, 
Edinburgh,  have  been  approved  by  the 
Edinburgh  Dean  of  Guild.  It  is  proposed 
that  the  new  building  will  house  accoun- 
tancy. secr;tarial,  co:omercial,  engineer- 
ing and  consumers'  accounts  departments 
at  present  located  in  three  different 
offices  in  the  city.  A  new  service  centre, 
to  be  located  on  the  ground  floor,  will 
replace  the  nreseni  centre  on  the  site, 
and  there  will  be  a  basement  car  park. 
Erection  of  the  new  building  is  to  be 
completed  in  1963, 
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Mr  Maudling  thought  the  general  res- 
ponse to  the  export  campaign  that  the 
Prime  Minister  had  launched  "had  been 
extremely  encouraging." 

Another  speaker  in  the  debate  was 
Mr  Basil  de  Ferranti.  He  suggested  that 
there  was  no  longer  an  optimum  size 
for  a  manufacturing  concern.  It  was  not 
technically  valid  lo  think  in  such  terms; 
larger  firms  were  able  to  produce  more 
cheaply  than  smaller  ones.  If  Britain 
were  to  achieve  any  sort  of  increase  in 
the    rate    of  productivity    and    step   up 

Rise  for  plumber 
jointers 

AN  increase  in  pay  of  Sid  an  hour  for 
plumber  jointers,  both  in  London  and 
the  rest  of  the  country,  operative  from 
20  Nov.,  has  been  agreed  by  the  Joint 
Industrial  Council  for  the  Electrical  Cable 
Making  Industry.  The  n:w  hourly  rales 
will  thus  be  Ss  10|d  in  London,  and 
5s  7d  elsewhere.  For  plumber  jointers' 
mates  the  new  rates  will  be  Ss  and  4s  9d, 
respectively.  There  are  also  consequential 
increases  for  learners  and  others  under 
the  agreement. 


BELFAST  SEEKS  LOAN 

BELFAST  Corporation  are  proposing  to 
spend  £397.500  on  the  city's  electricity 
distribution  system.  At  last  week's 
monthly  meeting,  the  City  Council 
approved  an  application  to  the  Ministry 
of  Commerce  for  sanction  to  raise  a 
loan  for  that  sum  for  the  purpose. 


I     Appliance  production  eases  oif 

LATEST  firm  lo  announce  short-time 
work  is  Morphy- Richards  (Astral)  Ltd. 
Because  of  the  general  trade  recession 
and  the  drop  in  sales  of  refrigeraton 
their  three  Dundee  factories  are  going 
on  to  a  four-day  week  from  14  Nov. 
The  Birmingham  domestic  appHance 
firm,  Parkinson  Cowan  Appliances  Ltd., 
have  given  notice  to  another  80  em- 
ployees— 100  workers  were  dismissed 
two  months  ago. 


EXPLOSION  AT  BOLD  "A" 


A  30  MW  turbo-alternator  at  Bold  "A" 
power  station.  North  West  Merseyside 
and  North  Wales  Region  of  die  CEGB, 
exploded  last  Thursday,  causing  serious 
damage,  but  fortunately  no  serious  in- 
jury to  the  station  staff.  Just  after 
9  o'clock  in  the  morning  the  l.p.  rotor 
on  No.  2  machine  disintegrated,  and  the 
set  was  completely  wrecked,  pieces  of 
metal  flying  in  all  directions  and  causing 
severe  damage  to  No.    i    machine.  The 


accompanying  lire  was  quickly  extin- 
guished. No.  4  set  was  non-operational 
at  the  time,  undergoing  its  annual  main- 
tenance check.  No.  3  machine,  which 
has  a  water-cooled  rotor,  was  only 
slightly  damaged  and  is  expected  to  b: 
in  service  within  a  few  days.  Supplies 
to  a  large  section  of  south  west  Lanca- 
shire were  cut  off.  but  were  restored  after 
about  ten  minutes  from  an  alternative 
source  at  the  Carlton  St  grid  substation. 
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WHICH?  on  Light  Bulbs 

LIFE  and  value  in  eleclric  light  bulbs  are  discussed  in  the  November  number  of 
Which?,  the  publication  of  Consumers'  Association  Ltd.  Nine  brands  were 
tested,  it  being  claimed  that  these  represent  over  83%  of  sales  in  the  U.K. 
But  the  meaning  of  all  results  is  reduced  by  a  disclaimer  that  "what  we  tested 
were  240  volt,  60  watt,  pearl  bulbs  only.  Assessment  of  brands  is  for  this 
voltage,  this  wattage  and  for  pearl  bulbs  only." 
All  bulbs  tested  were  240  volt,  60  watt  . 


pearl  (eKcept  for  one  silica-coated  type). 
Tests  were  made  For  Ufe,  light  output 
and  energy  consumption.  Life  tests  were 
extended  until  50%  of  bulbs  in  a  batch 
had  failed;  SO  of  each  brand  and  type 
were  tested.  Lamps  were  switched  otl 
for  15  minutes  every  eight  hours.  In 
these  conditions  (more  stringent  than 
the  BS)  all  except  one  type  reached  BS 
standards.  Life  to  the  50%  failure  rate 
ranged  from  1,055  hr  to  1,630  hr  for 
single  coil  lamps  and  from  885  hr  to 
1^75  hr  for  coiled  coil  lamps,  excluding 
"double  hfE"  tamps. 

Efficiencies  for  single  coil  lamps  range 
from  8-2  to  97  lumens/watt  at  1.250  hr 
life.  The  lowest  efficiency  related  to  the 
longest  lamp  life.  For  coiled-coil  lamps 
the  efficiency  measurements  were  106  to 
10-9  lumens/watt. 

On  value  for  money.  Which?  points 
out  that  various  criteria  may  apply.  For 
example,    long   life    may   be   important 


Patenb  and  Designs  Bill 

INTRODUCED  last  week,  the  Patents 
and  Designs  (Renewals  Extensions  and 
Fees)  Bill  proposes  to  extend  to  six 
months  the  period  of  grace  for  the  pay- 
ment of  renewal  fees  for  patents  and 
also  for  the  extension  of  the  period  of 
copyright  in  registered  design.  The  Bill 
will  also  provide  a  similar  period  of 
grace  for  the  making  of  applications  for 
such  extension,  to  validate  certain  ex- 
tensions of  the  copyright  period.  In 
order  to  allow  certain  fees  chargeable 
in  respect  of  patents  to  be  increased,  the 
Bill  also  repeals  the  proviso  to  Section  99 
of  the  Patents  Act,  1949,  and  the  First 
Schedule  to  that  Act,  which  provides  for 
a  statutory  ceiling  on  those  fees. 


because  of  difficulty  of  replacement;  or 
minimum  electricity  consumption  for 
given  output  might  apply.  For  economy 
of  use,  Which?  recommends  purchase  of 
coiled-coil  bulbs,  of  which  Cromplon 
is  called  "best  buy."  For  long  life 
the  "best  buy"  accolade  is  given  to  the 
Ascot.  However,  the  table  on  which  the 
economy  recommendation  is  based  for 
some  unexplained  reason  excludes  some 
makes  of  coiled-coil  lamps  which,  in 
fact,  work  as  cheap  or  cheaper  on  the 
stated  basis,  average  cost  of  bulb/1,000 
hr  plus  cost  of  running  to  give  600 
lumens  for  1,000  hr. 


Fitting  strip  lighting  to  the  interior  of 
the  Lord  Mayor  of  London's  coach  in 
prtparalion  for  the  procession  on  12  Nov. 
Three  18  in.  lubes  being  installed  will 
improve  the  view  for  the  public 


ELEaRIUL^CCI  DENTS 

FIVE  types  of  electrical  accidents  are 
noticed  in  the  October  number  of  the 
Ministry  of  Labour  quarterly  Accidents. 
One  of  these  stresses  an  important  warn- 
ing about  work  on  low-voltage  accumu- 
lators. Although  these  seem  danger-free, 
if  the  terminals  are  shorted  out  with  a 
conductor — in  the  accident  described,  a 
spanner — and  there  is  a  ring  on  the 
workman's  Qnger,  serious  bums  can  be 
received.  Another  bum  case  arose  when 
an  electrician  was  checking  a  circuit  with 
make-shift  test  prods.  This  incident 
emphasises  the  value  of  test  prods  with 
fused,  insulated  handles. 


STUDENTS  ABROAD 

1,008  STUDENTS  of  electrical  engiiucr- 
ing  gained  a  vacation  experience  abroul 
during  1960  with  the  help  of  the  Inter- 
national Association  for  Exchange  a( 
Students  for  Technical  Exp:rience.  Thii 
is  stated  in  the  Association's  uutiui 
report  for  that  year.  103  of  the  sludcntt 
were  from  the  UK.  Electrical  eogiDeericj 
firms  in  Britain  received  17g  foreign 
students  for  vacation  training  under  iSc 
scheme,  in  which  altogether  6.430  stu- 
dents participated,  covering  a  wide  Witt 
of  technologies.  The  report  records  ItuI 
24  countries  are  participating  in  the 
scheme,  ranged  as  distant  as  Icelaad, 
South  Africa  and  the  USA. 
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REACTORS  IN  CITIES 


LOW-POWERED  nuclear  reactors,  such 
as  those  used  for  experimental  purposes, 
may  be  built  and  operated  on  urban 
sites,  the  Minister  of  Power  has  decided. 
In  announcing  this  last  week  he  indicated 
that  he  had  approved  the  grant  of  a 
licence  to  install  a  10  kW  (thermal) 
nuclear  reactor  at  Queen  Mary  College, 
University  of  London. 

In  reaching  the  decision  the  Minister 
has  had  advice  from  the  Nuclear  Safety 


FURNACE  CO-OPERATION 

THE  Hawker-Siddeley  Nuclear  "  Power 
Co.  Ltd.  and  Spembly  Ltd.  (a  member 
of  the  Harper  Group)  have  agreed  to 
co-operate  in  the  design,  manufacture 
and  selling  of  specialised  high-tempera- 
ture furnaces.  The  agree  men  I  provides 
for  the  joint  exploitation  of  large  high- 
temperature  furnaces  of  a  type  designed 
and  now  being  commissioned  by  Spembly 
at  Hawker-Siddeley  Nuclear  Power  Co. 
Ltd.  works  at  Langley.  The  furnaces, 
stated  to  be  four  times  larger  than  any- 
thing of  their  type  in  the  world,  are  for 
use  in  research  in  the  nuclear  and  high 
temperature  field. 


Advisory  Committee.  They  feel  llisi  ' 
number  of  safe  designs  for  small  enpen- 
mental  reactors  are  available.  Howevcf, 
the  approval  is  not  a  blanket  one.  Fsclora 
affecting  safety  will  have  to  be  con- 
sidered for  each  individual  project,  ud 
careful  attention  will  be  given  to  atii* 
The  implication  of  the  Committee'* 
advice  to  the  Minister  is  that  a  propo* 
to  erect  a  reactor  should  not  be  nile^ 
oui  merely  because  the  site  is  in  an  urbU> 
area.  Reactors  of  the  type  concerned  U* 
normally  used  in  a  substantial  structure' 
Detailed  operating  conditions  will  apptV' 

Retail  Sales  High 

RETAIL  sales  were  well  maintained  i*^ 
September  at  a  level  about  4%  highe* 
than  a  year  ago.  Sales  of  appliances  ao^' 
furniture  showed  a  further  slight  declin^^ 
but  this  was  oSset  by  buoyant  trading  i^ 
clothing  and  footwear,  latest  figurca  btn^ 
the  Board  of  Trade  show.  Inscakneoi' 
credit  sales  of  household  goods  showed 
a  seasonal  increase  of  about  10%,  bU'^ 
were  still  30%  below  September  hs^' 
year.  The  overall  hire  purchase  deb^ 
continued  the  downward  trend  evident  i^ 
August,  falling  £8  million  to  £962  nuUioi^ 


:al  Times,  10  November,  1960 


Eire's  increased 
expenditure 

statutory  limit  on  capital  expendi- 
i  the  Eire  Electricity  Supply  Board 
3JecU  other  than  rural  electrifica- 
)  bsing  raised  from  £100  million 
ZO  million  under  the  Electricity 
y)  (Amendment)  Bill,  1959,  which 
iven  a  second  reading  in  the  Dail 
vek.  Under  tbe  Bill  the  limit  on 
I  expenditure  on  rural  electrifica- 
raised  from  £30m  to  £32m. 


organ's  New  Venture 

W  company,  Morgan -Mintex  Ltd^ 
Kn  formed  jointly  by  the  Morgan 
lie  Co.  Ltd.  and  British  Belting  and 
tos  Co.  Of  the  £140.000  authorised 
I,  Morgan  Crucible  are  providing 
00  and  British  Belting  the  re- 
er. 

new  concern  is  to  manufacture 
d  friction  materiah,  which  are  to 
arketcd  under  the  name  "Sinter- 
by  the  Mintex  Division  of  British 
g.  The  board  of  Morgan-Mintex 
consist  of  five  directon,  three 
ated  by  Morgan  Crucible  and  two 
tish  Belting. 


bing  unofficial  strikes 

tougher  line  by  the  unions  against 
ouble-making  shop  stewards  com- 

in  the  electricity  supply  industry 
V  beginning  to  take  shape.  While 
ational  executive  of  the  Amal- 
ed  Engineering  Union  has  asked 
.  Wake,  secretary  of  that  unofficial 
ittee,  why  he  defied  a  union  instruc- 
ot  to  take  part  in  the  recent  con- 
e  at  Birmingham,  all  the  five 
I    concerned    are    planning    joint 

to  eradicate  the  trouble. 

latter  scheme,  apparently,  is  for 
It  declaration  that  the  unofficial 
stewards'  movement  is  an  impedi- 
to  the  official  negotiating  machinery 
hould  be  made  redundant  by  a 
ing  of  the  communications  between 
)  and  members.  As  part  of  this 
it  is  suggested  that  district  officials 
I  be  allowed  to  attend  the  meetings 
irks  committees,  but  this  would 
an  amendment  to  the  NllC  pro- 
!  agreement  At  present,  the  con- 
on  does  not  provide  for  the 
laitce  of  full-time  union  officiab  at 
meetings.  The  plan  is  expected  to 
ilised  very  shortly. 


COOLKEERAGH  STATION  OPENED 


THE  first  oil-fired  power  station  in 
Northern  Ireland,  Coolkeeragh  near 
Londonderry,  was  officially  opened  last 
week  by  the  Princess  Royal.  Built  for 
the  Electricity  Board  for  Northern  Ire- 
land, the  station  has  been  in  operation 
since  last  December  when  the  first 
30  MW  set  was  commissioned.  A 
second  similar  machine  is  now  operating 
and  construction  of  a  60  MW  set  is  well 
advanced,  to  be  in  service  by  the  winter 
of  1961.  The  Ministry  of  Commerce 
recently  approved  a  scheme  for  the  addi- 
tion of  a  further  60  MW  set.  and  the 
station  can  accommodate  three  more  sets 
of  that  size. 

At  the  official  ceremony,  Mr  lames 
Walker,  chairman  of  tbe  Board,  stated 
that  the  units  purchased  and  chartered 


for  use  in  the  Board's  area  for  the  nine 
months  to  30  Sept.  last  showed  an  in- 
crease of  over  21%,  of  which  it  was 
estimated  IS%  was  by  way  of  normal 
growth,  the  other  6%  being  attributed 
to  the  additional  load  from  the  two  large 
industrial  undertakings  (Du  Pont  and 
Carbide  Industries)  at  the  Maydown  site 
near  Londonderry. 

Over  £20  million  has  already  been 
invested  at  Maydown  in  these  industries. 
The  power  station  supplies  electricity. 
steam  and  dcmineralised  water  to  the 
adjoining  factories. 

Consulting  engineers  for  Coolkeeragh 
power  station  are  Kennedy  and  Donkin, 
the  associated  civil  engineering  consul- 
tants being  Sir  Alexander  Gibb  and 
Partners. 


Glasgow's  25  kV  Suburban  Service 

PHASE  ONE  of  British  Railways  Scottish  region's  Glasgow  suburban  service,  serv- 
ing stations  north  of  the  Clyde,  was  inaugurated  on  5  November  by  Sir  Brian 
Robertson,  chairman  of  BTC.  Among  those  present  at  the  ceremony  were:  The  Lord 
Provost  of  Glasgow,  Mrs  Jean  Roberts  and  Sir  Robert  Inglis,  who  was  responsible 
for   the    report   strongly    recommending 


the  electrification  scheme.  Sir  Brian  said 
that  the  decision  to  electrify  had  only 
been  taken  after  an  exhaustive  review 
of  the  city's  transport  requirements.  The 
old  steam  lines  had  lost  money  heavily 
and  popularity  of  the  new  system  would 
to  some  extent  determine  when  the 
second  phase,  electrification  of  the  lines 
in  the  heavily  populated  area  south  of 
the  Clyde,  would  follow. 

Cost  of  the  scheme,  which  covers  52 
route  miles,  was  £16  million.  The  elec- 
trification programme  commenced  in 
April,  1956,  on  the  basis  of  the  standard- 


L.C.C.  Tightens  Fire  Precautions  in  Stores 


lew  of  the  recent  Liverpool  store 
iiaster.  the  London  County  Council 
made  a  special  survey  of  fire  pre- 
m  arrangements  in  74  large  London 
.  Among  other  stipulations,  the 
already  requires  that  all  false 
IS  shall  be  of  non-combustible 
iai.  But  the  Council  has  no  power 
luire  the  provision  of  fire  ■  alarm 
cements,  except  as  a  condition  of 
□sent  to  the  erection  of  the  largest 
ngs.  But  henceforth  the  Council's 


officers  propose  to  review  the  circum- 
stances of  each  building  inspected  and, 
where  necessary,  offer  advice  to  the  pro- 
prietors on  alarm  systems  and  other  fire 
precautionary  measures. 

It  is  also  proposed  that  planning  con- 
sents for  the  erection  or  reconstruction 
of  stores  shall  in  future  include,  where 
appropriate,  a  condition  requiring  the 
provision  of  suitable  fire  alarm  arrange- 


ised  25  kV  a.c.  system,  with  reduction  to 
6-25  kV  in  certain  tunnels. 

Glasgow  Corporation  had  co-operated 
by  integrating  their  existing  public  trans- 
port system  to  key  in  with  the  newly 
electrified  lines.  Power  for  the  system 
was  derived  from  the  grid  and  controlled 
from  a  single  control  room  at  Githcart. 
Not  only  will  service  frequency  be  con- 
siderably improved,  but  journey  timet 
will  be  reduced  by  20%  to  30%. 

The  coaches  are  similar  to  those  used 
on  tbe  London  suburban  electrification 
schemes.  Extensive  relaying  of  track  and 
raising  of  bridges  was  necessary  and  a 
complete  system  of  colour-light  signal- 
ling to  replace  the  old  semaphore  arms 
had  been  installed. 


Down  the  Slipway 

THE  Post  Office  will  soon  have  another  , 
cable  ship  in  service — the  4.000  ton 
Alert  launched  on  the  Clyde  on  Monday. 
Built  by  Fairfield  Shipbuilding  and 
Engineering  Co.,  Alert  is  equipped  with 
diesel -electric  propulsion  machinery  and 
auxiliary  generators  supplied  by  AEl 
Heavy  Plant  Division. 
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ONE  PLANT,  ONE  ORDER- 

.  .  .  Lord  Coleraine  at  B,E.A.M.A.  Conference 

BRITAIN  might  lose  export  orders  worth  millioDS  of  pounds  if  the  purchaser  of  a 
power  station,  or  other  huge  project,  continued  to  have  to  chase  around  among  half 
a  dozen  fir.ns  for  various  co:nponeDts,  Lord  Coleraine  said  last  week.  In  Germany 
and  Japan  the  customer  could  take  bis  order  to  a  single  person.  An  extension  of 

the  consortium  principle,  already  evident  .  

qualifications  considered  that  a  technical 
background  was  of  primary  importance: 
those  without  were  convinced  that  it  was 
unnecessary.  Members  of  the  panel  lead- 
ing the  discussion  had  technical  qualifi- 
cations, with  the  exception  of  the  trainee 
representative.  Earlier,  opening  the  con- 
ference with  a  description  of  the  coming 
"Techtopia,"  Professor  W.  H.  G.  Army- 
tage.  of  Sheffield  University,  had  stressed 
the  need  for  technological  expertise  as 
well  as  hinting  thai  it  may  be  necessary 
to  come  to  terms  with  science. 


]  the  nuclear  power  field,  might  be  the 
means  of  closing  the  gap.  he  told  the 
fifth  BEAMA  publicity  conference. 

Undoubtedly,  the  first  duty  of  pub- 
licists in  the  electrical  industry  was  to 
increase  Iha  prosperity  of  their  ovra 
firms.  Lord  Coleraine  said,  but  with  the 
increasing  dominance  of  electricity  in 
daily  life,  they  had  another  duty — to 
help  minimise  mistakes  by  telling  the 
Government  and  the  people  about  the 
problems  of  the  industry.  The  detri- 
mental effects  of  erratic  purchase  tax 
and  hire-purchas£  legislation  on  the  cost 
of  producing  domestic  appliances  was 
one  thing  of  which  Lord  Coleraine  felt 
both  Government  and  public  opinion 
should  be  made  more  aware. 

Professor  W.  Taplio.  of  the  London 
School  of  Economics,  told  the  con- 
ference that  he  had  discovered  a  distaste 
for  advertising  among  some  advertising 
managers  themselves,  when  he  ques- 
tioned the  executives  of  40  firms  recently. 
That  was  hardly  the  way  to  get  the  best 
results.  He  thought  the  and -advert!  sing 
fashion  among  the  public  would  wane. 
Mr  W.  D.  McClelland,  associate 
manager  of  sales  promotion  for  Odhams 
Press,  said  market  research  was  an  essen- 
tial tool  for  the  advertising  manager,  but 
it  should  not  replace  creative  imagina- 
tion. Recent  surveys  had  shown  that 
70%  of  families  comprising  the  working 
class  group  continued  to  be  the  most 
rapidly  expanding  market  for  appLances, 
particularly  for  washing  machines. 

The  conference  was  divided  on  the 
question  of  training  tomorrow's  industrial 
publicity  managers.  Those  with  technical 


LLL  Liverpool  dinner 

COLLABORATION  between  profet- 
sional  engineering  institutions  is  favouied 
by  Sir  Hamish  MacLaren,  president  oF 
the  lEB;  but  not  amalgamation.  Sir 
Hamish  made  this  clear  in  a  speedi  it 
the  annual  dinner  of  the  Meneyside  and 
North  Wales  Centre  of  the  lEE  on  Mos- 
day.  He  said  action  to  publicise  whit  u 
engineer  did  was  the  sort  of  thing  tbtl 
might  be  tackled  co-operatively.  Prindpsl 
guest  at  the  dinner  was  AdTiiral  Sir 
Michael  Denny,  chairman  of  Camcll 
Laird,  who  spoke  of  the  changeover  in 
emphasis  from  mechanical  to  electiiol 
engineering  in  the  Royal  Navy.  Todiy, 
the  Royal  Navy  could  not  exist  witliout 
miles  of  cable  and  numerous  switch- 
boards. The  changeover  had  been  broughi 
about  by  the  electrical  engineer.  The 
toast  of  "The  Guests"  was  proposed  by 
Mr  T.  A.  P.  CoUedge. 


INVESTMENT  IN  ELECTRICITY  SUPPLY 

INVESTMENT  figurw  for  electricity  supply  in  the  British  Isles,  reported  in 
outline  in  last  week's  Electrical  Times,  are  shown  in  more  detail  in  the  accom- 
panying table,  which  is  based  on  a  Government  White  Paper  published  lail 
week.  Notes  on  these  investment  figures  published  in  the  White  Paper  add 
little  to  information  on  forward  plans  already  available  in  annual  reports  of 
the  boards  concerned. 

Outstanding  in  the  figures  in  England 
and  Wales  is  the  growing  proportion 
of  generation  expenditure  attributable  to 
nuclear  power  stations.  In  I960  (i.e.,  the 
year  ending  31  March,  1961)  almost  one- 
third  (£S3  million)  of  the  generation 
expenditure  comes  under  this  heading 
and,  in  1961.  more  than  one-third  (£S8 
million).  In  addition,  the  CEGB  is  hav- 
ing to  meet  the  cost  of  initial  charges  of 
nuclear  fuel  for  reactors,  estimated  at 
£6-5  million  in   I960  and  £13-6  million 


C.E.G.B.  to  make  Isotopes 

POWER  for  the  CEGB  to  make  and  sell 
radio-active  isotopes  in  their  nuclear 
power  stations  is  proposed  in  the  Elec- 
tricity (Amendment)  Bill  introduced  in 
the  House  of  Commons  last  week.  The 
Bill  is  made  necessary  because  the  Elec- 
tricity Act,  1957.  forbids  the  Board  to 
manufacture  anything  except  what  they 
or  an  area  board  may  require  for  re- 
search or  development,  repair  or  main- 
tenance. 

The  Bill  is  a  short  measure  of  only 
two  clauses.  It  is  reckoned  that  it  will 
not  involve  more  than  £250.000  in 
capital  e^ipinditure  by  the  CEGB  to 
facilitate  production  of  radio  isotopes. 


in  1961.  Initial  charges  of  fuel  aod 
reserve  stocks  kept  at  stations  are  treated 
as  capital  pUnl,  while  nuclear  fuel 
replacing  that  "burnt  up"  is  charged  to 
revenue  account.  Nuclear  stations  ex- 
penditure by  S.  of  S.  EB  is  estimated  it 
£9-7  million  in  1960  and  £5-5  milliOD 
in  1961.  (Generation  figures  in  Ubk 
include  initial  fuel.) 

Tbe  White  Paper  is  the  first  of  whit 
is  promised  to  be  an  annual  series  sum- 
marising all  public  investment  pro- 
grammes. Electricity  at  £337  million  In 
1960  is  the  largest  single  item  in  the 
list  out  of  a  total  of  £1.710  million. 
In  1961  it  accounts  for  £358  million  out 
of  a  total  of  £1,730  million. 

ne   WUte  Paper  wum  thai   tonwi 
annates   s«cb   *s   thcM    arc   sablect  I* 
miBy   uDcertaintlM.   Ckinga   !■   dtUntr 
dale*  and  rcvbcd  lorecasti  of  rcgolreDirti 
caa    prodacc   ibeablB   ckanH.   Thb  hat 
bappened     parttctdailr     nitfa     dedildlT. 
Moreover,  the  While  Paper  ny*  IhU  oace 
work  has  begnn  on  a  proled  h  b  amMl 
nnccoBomlc  lo  attempt  dthcr  to  aecdnitt 
or  retard  It  at  short  notkc  ai  aa  itn* 
meat  ut  ■eoeral  economic  paOcj. 
Amongst  major  changes  on  investment 
level  noted  in  the  White  Paper  is  tbit 
of    British    Transport    Commission,  for 
whom  the  railways  expenditure  of  £160 
million  in  I960  is  to  be  slashed  to  £125 
million  for  1961.  This  reflects  postpone- 
ment  of  certain    expenditure.   induJinj 
presumably     main     line     electiification, 
pending  outcome  of  the  review. 


Packing  33  iOQ  h.p.  drip-proof  motors 
before  dispatch  from  Brook  Motors' 
HuddersMd  works  to  Venezuela.  Wtih 
Clasj  "B"  in^uialion,  and  rodent  proof, 
they  have  been  supplied  lo  Phillips 
petroleum  Co. 
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I.E.E.  Restate  Training  Requirements 


MMENDATIONS  for  the  training 
duate  engiacen  as  part  of  their 
atioD  for  corporate  membenhip  of 
E  are  set  out  in  a  revision  of  The 
ig  of  Graduaies,  a  report  of  the 
^mmillee  on  Practical  Training  in 
metrical  Engineering  Industry.  Most 
publication  repeats  its  predecessor 
7,  witb  reaffirmation  of  the  belief 
iree-point  plan  of  basic  workshop 
{,  general  mechanical  and  electrical 
I  and  directed  objective  traioiDg. 
is  an  indication  of  what  the  lEE 
'ok  for  when  prospective  profes- 
engineers  take  the  newly  approved 
tive  route  of  training  on  the  job — 
3g  in  a  staff  appointment"  as  it  is 

ible  in  the  report  is  a  further  shift 
earlier  ideas  of  apprenticeships, 
nphasis  on  the  importance  of  pro- 
B  couise  of  training  with  the  same 
xdA  challenge  as  the  academic 
which  the  graduate  has  completed, 
is  a  warning  against  engineering 
tes     taking     staff     appointments 


lA  SEEKS  MORE  TRADE 
3<ANCE  FOR  EXPORTS 

A  is  willing  to  double  her  trade 
ritain  by  entering  long-term  con- 
to  supply  the  UK  with  iron  ore, 
I  other  minerals  in  exchange  for 
e  tools  and  a  wide  range  of 
-ring  goods.  Mr  PatoUchev,  Soviet 
■X  of  Foreign  Trade,  told  a  dele- 
fro  m  the  British  Institute  of 
>rs  this  in  Moscow  recently.  An- 
point  which  augers  well  for  the 
Trade  Fair  in  Moscow  next  May 
reaching  the  right  contacts  is  one 
major  difficulties  of  selling  to 
The  delegation,  which  included 
B.  Scott,  a  director  of  Crompton 
(on,  believes  that  the  British 
is  nmn  should  get  into  direct  touch 
e  directors  of  the  Russian  factories 
to  use  their  products.  Perman«it 
ntatives  of  foreign  firms  are  still 
3wed  in  Russia,  but  the  delegation 
om  Mr  Patolichev  the  assurance 
sits  to  plants  by  British  reprcsen- 
would  not  be  precluded.  The  dele- 
advocates  the  setting  up  of  a  trade 
ID  Moscow  by  British  business 
ations  to  arrange  contacts. 


which    provide    little    opportunity    for 
training. 

The  publication  is  in  effect  an  indica- 
tion of  some  recommended  ways  of 
fulfilling  the  requirements  of  the  Training 
Regulations  of  the  lEE,  issued  last  year, 
so  far  as  graduate  engineers  are  con- 
cerned. It  is  available  from  the  Secretary, 
lEE,  Savoy  PI,  London  W.C..  price 
2$  6d  post  paid. 


A.E,L  Work  on  Telescope 

AEl  is  making  all  the  electrical  equip- 
ment for  the  world's  second  largest 
radio-telescope  which  will  go  into  opera- 
tion next  year  at  Parkes,  200  miles  west 
of  Sydney.  Planned  by  Australia's 
Commonwealth  Scientific  and  Industrial 
Res:3rch  Organisation,  the  new  telescope 
will  supplement  the  work  of  Its  big 
brother  at  Jodrell  Bank.  AEl's  cable 
factory  at  Lydbrook  is  making  special 
"lubricated"  multicore  cables  which  are 
housed  in  a  "cable  twister"  to  lessen  the 
mechanical  stresses  imposed  by  the 
telescope's  horizontal  rotation. 


PHYSICS  EXHIBrnON 

RECENTLY  amalgamated  into  a  single 
body,  the  Institute  of  Physics  and  the 
Physical  Society  will  bold  the  annual 
exhibition  of  scientific  instruments  and 
apparatus  al  Westminster  from  16-20  Jan. 
Lectures  on  hydrodynamic  research,  the 
physics  of  the  oceans,  and  problems  of 
supersonic  speed  arc  included  in  the 
programme.  Previous  exhibitions  have 
been  under  the  auspices  of  the  Physical 
Society,  before  the  amalgamation. 


MORE  POWER  FOR  HUU 


Mr   D.    Bellamy.    YEB   chairman,    with 
Mr  C.  H.  Hudson,  chairman.  Hallempriee 

UDC,  at  the  ceremony 
SUPPLIES  for  Hull  and  district  have 
been  augmented  by  a  45  MW  substation 
opened  recently  at  Hessle.  Known  as 
Hull  West  132/22  kV  Grid  Supply  Point, 
the  new  substation  is  fed  from  the  grid 
through  Yorkshire  Division's  Creyke- 
beck  supply  point.  Transmission  is  by 
means  of  a  double -circuit  132  kV  over- 
head line  71  miles  long.  The  layout  in- 
cludes two  30  MVA  132/22  kV  grid 
transformers.  These  are  of  the  outdoor 
oil-cooled  type  fitted  with  oil -circulating 
pumps  and  cooling  fans  automatically 
started  at  a  pre-determined  temperature. 


Reactor   Conununicatioiu 

COMMUNICATIONS  have  been  im- 
proved in  the  materials  testing  reactor 
at  Dounreay.  A  man  a  I  one  station  on 
the  reactor  face  can  now  talk  simul- 
taneously to  each  other  station  of  the 
reactor.  Previously  known  systems  are 
generally  of  the  master  and  slave  type, 
with  the  slave  station  capable  of  trans- 
mitting to  the  master  station  only. 


Large  Contracts  Awarded 


. .  .  Petbow  Ltd. 

have  received  a  contract  from  the  Air 
Ministry  for  eight  200  kVA  standby 
mains-failure  generating  sets  for  their 
"Ace  High"  project.  Four  stations  are 
each  to  have  two  sets  which  consist  of 
Rolls-Royce  eight -cylinder  turbo -charged 
diesel  engines  coupled  to  Macfarlane 
transistorised  alternators.  The  complete 
sets    will    be    resilienlly    mounted    on 


Sir  Hamisk  D.  Mac- 
Laren.  I EE  president, 
was  guest  of  honour 
at  the  annual  dinner 
of  the  AEl  (Rugby) 
Overseas  Associa- 
tion, at  Coventry, 
when  Lord  Chandos 
pointed  out  that  AEl 
was  the  first  10  form 
a  group  of  com- 
panies    under     one 


"Cushyfoot"  mountings  bolted  onto  a 
concrete  foundation. 

Remote  radiators  with  electrically 
controlled  fan  and  louvres  will  be  in- 
stalled and  the  generating  sets  will  carry 
a  comprehensive  range  of  alarm  systems. 
Each  set  is  capable  of  starting  and 
accepting  a  full  load  in  less  than  13  sec, 
in  an  ambient  temperature  of  — S*C, 
should  the  mains  fail. 

.  . .  G.E,C. 

is  supplying  £50,000  worth  of  equipment 
to  convert  from  steam  to  electric  drive 
a  winder  in  Withok  gold  mine  (an  Anglo- 
American  Corporation  gold  mine  at 
Withok  on  the  Rand).  Twin  66  kV 
1,150  h.p.  ten-pole  a.c.  motors  will  be 
us;d  to  drive  the  12  ft  by  5  ft  double- 
drum  winder. 

W/iarton  Crann  A  Hoist  Co. 

will  next  year  install  £50,000  worth  of 
overhead  cranes  in  James  Booth  Alu- 
minium Ltd.'s  works  at  Birmingham. 
The  contract  includes  a  110  ton,  four- 
motor  cage -con  trolled  electric  travelling 
crane,  with  a  change  speed  gear  givmg 
treble  hoisting  speed  for  loads  up  to 
37  tons. 
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BRITISH  TRADE 
FAIRS  FOR  MEXICO 

TO  tap  the  £400  million  Mexican  market 
the  FBI  are  to  hold  two  consecutive 
industrial  trade  fairs  in  Mexico  City, 
from  September  to  November,  1961. 
Annoimcing  this  at  a  recent  Press  con- 
ference, Sir  Norman  Kipping,  director 
general  of  FBI,  said  that  accent  of  the 
exhibitions  would  be  almost  entirely  on 
capital  and  producer  goods;  for  industry 
and  construction  in  the  case  of  the  first 
exhibition,  agriculture,  food  processing 
and  public  services  equipment  being 
features  of  the  second.  High  on  the  list 
of  exhibits  will  be  heavy  electrical  plant, 
dairy  and  grain-drying  equipment,  factory 
machinery  and  associated  control  instal- 
lations. Also  to  be  shown  are  plant 
for  refrigeration,  dehydration  and  air- 
conditioning,  and  telecommunications 
apparatus. 

In  1959,  the  US  had  a  73%  share  of 
the  Mexican  market  compared  with  the 
UK's  4%  and  W.  Germany's  7%.  The 
Mexican  Government  were,  however, 
anxious  that  there  should  be  further 
competition  from  European  manufac- 
turers. There  were,  at  present,  heavy 
restrictions  on  consumer  goods  imports 
into  Mexico.  This  was  because  the 
country's  economy  was  adjusted  to  main- 
tain full  employment  for  a  population 
growing  at  the  rate  of  4*5%  a  year,  by 
encouragement  of  local  industry. 

WALTHAMSTOW  SHOW 

THE  task  of  enlightening  business  men 
about  electricity  was  taken  up  by  the 
North  Eastern  District  of  LEB  recently 
with  a  conference  and  exhibition.  The  26 
industrialists  who  attended  heard  Mr 
A.  E.  Marchant,  manager  of  the  district, 
stress  the  contribution  of  electricity  to 
productivity,  and  representatives  of  AEI 
and  the  British  Lighting  Council  discuss 
lighting,  heating  and  motors  and  control 
gear. 


OF  THE  WEEK 


"I  believe  that  we  are  largely  mis- 
using our  graduates  during  their  training 
period  in  industry.  Their  keen  minds 
should  be  employed  in  attempting  to  find 
solutions  to  the  endless  problems  in  the 
fields  of  design,  development,  controls, 
automation,  metrology,  standardisation 
and  so  on/*  .  .  .  Dr  W.  Abbott,  on 
Overseas  Graduate  Training,  at  the  lEE. 

"This  is  a  success  story  and  may  rid 
some  people  of  their  prejudices  against 
nationalised  railways.  For  people  who 
do  not  think,  it  is  better  at  least  to 
rearrange  their  prejudices  once  in  a 
while."  .  .  .  Lord  Provost  of  Glasgow, 
Mrs  J.  Roberts,  at  inauguration  of 
Glasgow  suburban  railway  service. 

"Every  hydro  board  in  the  world 
apparently  has  been  subjected  to  con- 
tinual attack."  .  .  .  Mr  Thomas  John- 
ston, former  chairman,  N  of  Scotland 
HE  Board,  writing  in  the  Glasgow 
Herald. 


pnirirQof      cable      metals 
ri^iv£il9  and      other      materials 

FigureM  quoUd  are  the  officiaipricee  ruling  on  Tueeday,  Naoember  8 
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PUBLIC  WORKS  EXHIBITION 


OPENING  at  Olympia  on  14  Nov.  is 
the  seventeenth  Public  Works  Exhibi- 
tion. The  opening  ceremony  will  be  per- 
formed by  the  Rt  Hon  Henry  Brooke, 
Minister  for  Housing  and  Local  Govern- 
ment. The  exhibition  continues  until 
19  Nov.  and  is  held  concurrently  with 
a  Congress  at  which  will  be  presented 
a  series  of  papers  that  will  include  two 
dealing  with  water  and  space  heating  in 
flats,  and  public  lighting. 

Exhibits  range  from  heavy  earth- 
moving  equipment  to  illuminated  road 
signs.  One  company  is  showing  a  rotary 
compressor  designed  for  powering  from 
a  Land-Rover  and  there  are  several  new 
pumps,  including  versions  designed  for 

SERVICE  TO 
INDUSTRY 

EVERY  aspect  of  the  service  and  advice 
available  to  industrial  consumers  will  be 
featured  in  an  exhibition  to  be  staged 
by  Manweb  at  the  Board's  Industrial 
Development  Centre,  Liverpool,  from 
15  to  25  Nov.  In  addition  to  examples 
of  prototypes  constructed  at  the  Board's 
test  and  development  laboratory  to  deal 
with  specific  industrial  problems,  there 
will  be  working  exhibits  of  various 
apparatus.  Two  lectures,  on:  "Factors 
aiding  efficiency'*  and  "Protection  and 
control  by  MCB's,"  on  the  evenings  of 
17  and  24  Nov.,  will  complete  the  pro- 
gramme. 


Computing  system 
memories 

WITH  the  object  of  focusing  attention 
on  ideas  for  novel  computer  memories 
capable  of  storing  very  large  amounts  of 
information,  the  US  Navy  is  organising 
a  symposium  to  be  hM  in  Washington, 
DC,  USA,  on  23  to  |5  May,  1961.  It 
is  planned  to  present^  a  collection  of 
papers  concerning  suggested  new  tech''^ 
niques  and  attendance  \  is  open  to  all 
interested  technical  pef^nnel.  Further 
information  is  available  from  Miss 
Josephine  Leno,  Code  430a,  Office  of 
Naval  Research,  Washington  25,  DC. 


handling  solid  materials.  Diesel  engines 
are  also  strongly  represented,  one  well- 
known  manufacturer  of  petrol  engines 
showing  a  4  h.p.  four-stroke  engine 
which  signals  their  entry  into  the  diesel 
field.  The  trend  in  road  signs  is  illus- 
trated by  the  large  fluorescent-Ut  type 
developed  for  motorways,  and  electric 
road  danger  lamps  are  also  on  view, 
suitable  for  use  with  either  mains  supply 
or  an  engine  alternator  unit  Two  electric 
displays  of  interest  are  welding  genera- 
tors designed  for  650  A  and  400  A 
rating  with  continuous  current  adjust- 
ment and  a  battery  charging  ax.  genera- 
tor with  rectified  output  and  transis- 
torised charge  regulator. 


News  in  Brief 

The  CEGB  were  hosts  last  week  to 
a  three-man  delegation  from  the  Finnish 
State  Power  Board. 

Annual  dinner  of  the  Electrical  Whole- 
salers* Federation  will  be  held  at  the 
Dorchester  Hotel  on  23  March  next 
The  a.g.m.  will  be  held  at  the  Paik  La 
Hotel  earlier  that  day. 

Derbyshire  County  Council  Highways 
Committee  have  approved  a  scheme  for 
electric-warming  cables  beneath  the  road 
surface  in  Alfreton  Hill,  part  of  the 
main  Derby-Sheffield  road. 

The  J  and  P  Foremen's  AssociaUon 
held  their  fourteenth  annual  dinner 
recently. 

The  Census  of  Production  (1961) 
(Returns  and  Exempted  Persons)  Order, 
1960,  SI  No.  1978,  just  made,  prescribes 
the  matters  about  which  returns  may  be 
required  by  the  Board  of  Trade. 

350  members  of  the  Social  and  Athletic 
^ub  from  the  AEI  Willesden  Wks 
attended  the  annual  dance  recently. 

*  Ther^ivas  a  record  attendance  at  the 
annual  dinner  of  the  ETCTA  (Midlands 
Branch)  at  Birmingham  on  28  Oct. 

On  the  Liverpool  St-Sheffield-Southend 
line,  Eastern  Region,  BR,  the  existing 
1,500  V  d.c.  system  was  coi^Verted  to 
the  new  BR  standard  high- voltage  a.c. 
50  cycles  system  last  weekend. 
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ompany  Activities 


Throgmorton  Street,  too,  seems 
be  a  bit  under  tbe  weather.  Not 
iC  £11  million  rise  in  Britain's 
id  convertible  currency  reserves 
monifa  of  October  managed  to 
lie  slackening  of  interest  for 
/  shares  last  week.  A  little  lur- 
this,  for  the  October  figures  gave 
linth  successive  monthly  increase 
Reserves  and  was  struck  after 
I  £30  million  to  tbe  International 
-y  Fund— the  last  instalment  on 
)  million  borrowed  in  1956— and 
jn  to  the  old  European  Payments 
But  on  the  day  these  figures  were 
«d,  down  dropped  the  Financial 
idex  of  industrial  Ordinary  shares 
Its  to  3161— the  largest  fall  for 
day  since  Bank  Rate  was  raised 
It  is  true  that  gold  and  currency 
9  of  October's  size  cloak  a  great 
the  "hot  money"  that  has  come 
ndon  in  search  of  our  extremely 
eresi  rates,  but  ai  the  same  time 
d  be  remembered  that  October 
iod  when  the  seasonal  strain  on 
is  near  its  peak, 
disturbing  for  investors  was  the 
given  by  the  Governor  of  the 
'  England  in  which  be  declared : 
ry  clear  that  today's  situation  at 
X3  not  justify  any  change  of  the 
credit  policy." 

St  this  background,  electrical 
rere  seen  to  be  wilting  and  not 
i  proposed  £21  million  increase 
million  in  Government  spending 
ricity  for  the  1961-62  financial 
Jped  to  arrest  this  downward 
lus  AEI,  after  its  recent  show  of 
,  came  back  over  the  week  from 
o  4Ss.  while  GEC  shed  Is  3d  to 

English    Electric,    too,    eased 


back  2$  3d  to  33s  3d.  Parsons  softened 
3d  to  46s  3d  and  "twin"  Reyrolle  sagged 
Is  9d  to  34s  fid.  There  was  little  more 
activity  in  the  shares  of  E.  K.  Cole  and 
Pye  on  the  merger  terms  after  the  initial 
adjustments  in  the  Ss  ordinary  of  E.  K. 
Cole,  which  were  marked  down  5s  3d 
to  22s  3d,  but  then  recovered  a  mere 
lid  to  22s  41d. 

Other  dull  spots  included  Hoover  5s 
"A"  shares,  2s  \\i  off  at  41s,  Thorn  Ss 
Ordinary,  2s  7id  lower  at  4Ss  T^d,  and 
Plessey  U  6d  easier  at  49s. 

One  of  the  very  few  rises  of  interest 
to  the  electrical  market  was  recorded  by 
J.  and  F.  Stone  Lighting  and  Radio,  but 
even  here,  despite  the  chairman's  optim- 
ism, the  gain  was  limited  to  9d,  leaving 
the  shares  at  26s  4id.  Harper  Engineering 
and  Electronics,  too,  reported  last  week, 
and  it  was  somewhat  surprising  to  see 
their  Is  Ordinary  shares  dip  TJd  to 
10s  3d  in  view  of  the  tale  chairman  Mr 
Norman  Weaver  had  to  tell  shareholders. 
The  group  net  profit  after  tax  is  up 
from  £115.801  last  lime  to  £645,360  for 
the  year  ended  30  June,  1960.  and  the 
proposed  final  dividend  of  40%  makes 
the  year's  total  up  to  80%  against  30% 
for  1958-59.  Both  orders  and  sales  are 
still  going  up  weekly  and  in  the  first 
quarter  of  the  current  year  profits  were 
running  about  20%  above  the  corres- 
ponding 1959-60  period. 

Mr  Weaver  also  hinted  that  there  are 
free  scrip  and  "rights"  issues  coming. 
This  sort  of  performance,  if  continued, 
will  take  some  of  the  speculative  flavour 
from  the  shares  and  with  a  current  yield 
of  7'S%  provides  share  hunters  not  only 
with  high  income  but  with  the  lively 
possibility  of  further  capital  appreciation. 
^From  our  City  Correspondent. 


te  Ltd. 

jgh  the  group  profil,  before  tax, 
year  ended  31  May  last  is  down 
at  £274,902  (£295.824),  the  divi- 
mainlajned  at  54%,  with  a  final 

Net  profit  is  £159,542  {£172,439). 
Electric  Resistance  Co.  Lid. 
increased    profits    for    the   year 

July  last,  dividend  is  also  raised 
i  (against  15%  last  time)  with 
)f  I2i%  on  capital  as  increased 
e-for-five  rights  issue.  The  profit 

£72,179  (£57.473)  and.  after  tax, 

net  profit  is  £38,779  (£29.273). 
o  proposed  to  make  a  one-for- 
ip  issue;  and  it  is  the  board's 
I,  in  the  absence  of  unforeseen 
ances,  to  maintain  a  171%  divi- 

the  large  capital  for  the  current 


e  Electrical 

igh  profit  for  the  year  ended 
lost  is  slightly  down  at  £206.063 
?)  after  taxation,  etc..  ithe  dividend 
feet,  increased,  with  a  final  of 


Si%    making  a   total  of   121%    of  the 
£1,200,000  capiul,  as  against  20%   last 
time  on  £600,000  capital. 
Falk,  Stadelmann  and  Co.  Ltd. 

With  a  reduction  in  the  group  profit 
for  the  year  to  31  March  last,  dividend 
is  cut  by  21%  to  71%  with  a  final  of 
21%.  Profit  is  down  to  £217,271  from 
the  previous  year's  total  of  £371.236. 
After  taxation,  etc..  the  net  profit  is 
£96,840  (£ia9J74).  The  chairman,  Mr 
H.  Falk.  points  out  that  difficulties 
occurred  mainly  in  the  field  of  electric 
cable  and  paraffin  oil  burning  heating 
appliances,  and  there  was  also  a  sudden 
and  complete  cessation  of  trading  In 
certain  important  overseas  markets  for 
the  greater  part  of  the  year. 
Haiper  Eo^neerii^  and  Electronics 

A  final  dividend  of  40%  makes  the 
total  80%  for  the  year  ended  30  June 
last,  on  the  enlarged  capital.  The  group 
profits,  including  approximately  £S5J)00 
attributable  to  accounting  periods  in 
excess     of     12     months,     amount     to 


Simms  Motor  and  Electronics 
Coipn, 

In  addition  to  a  maintained  interim 
dividend  of  5%  oa  increased  capital,  a 
proposed  one-for-ten  scrip  issue  is  pro- 

S.  Smith  and  Sons  (England)  Ltd. 

A  final  dividend  of  151%  increases 
the  total  distribution  by  21%  to  20% 
for  the  year  ended  30  July  last.  Group 
profit  for  the  period  rose  to  £4,190,708 
(£3.603.977). 

J.  aad  F.  Stone  Lighting  and  Radio 

The  improved  figures  for  the  past 
year  were  largely  due  to  lifting  of  credit 
restrictions,  but,  since  these  were  re- 
imposed  this  year,  credit  turnover  has 
slowed  down  considerably,  Mr  D.  G. 
Nairn,  chairman,  tells  shareholders.  The 
group  has  97  branches — 11  shops  were 
acquired  during  the  year— and  it  is  pro- 
posed to  open  more  new  branches.  He 
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also  states  that  the  company  would  not 
be  adverse  to  acquiring  a  group  of  stores 
should  the  opportunity  present  itself, 
although  there  is  no  intention  of  paying 
more  than  the  true  economic  worth.  On 
the  other  hand  it  is  proposed  to  spend  a 
substantial  sum  on  expansion  and 
modernisation  of  a  number  of  existing 
branches. 
Strand  Electric  Holdii^ 

11  is  already  apparent  that  turnover 
for  the  current  year  will  eslabbsh  another 
new  record,  Mr  I.  D.  H.  Sheridan 
reports.  The  Australian  subsidiary  pro- 
vided a  substantial  contribution  to  profits 
in  the  past  year,  and  it  is  expected  that 
Canadian  activities  will  do  likewise  in 
the  current  year,  although  they  suffered 
a  loss  there  last  year. 
Tube  iDvestments 

With  trading  profits  of  the  subsidiaries 
for  the  year  ended  31  July  last  increasing 
to  £24,112.288  (from  £16,782,643  in  the 
previous  year),  dividend  is  also  raised. 
A  final  of  9i%  on  the  increased  capital 
makes  the  total  20%,  as  against  18^% 
last  time.  After  charging  depreciation, 
taxation,  etc.,  the  net  profit  of  the  group 
is  £8.100,735  (£6.458.460). 
Intended  Dividends 

Broxlea  Holdings.  Interim  171%  (same). 

East  African  Power  and  Lighting. 
Interim  4%  (J%).  but  increase  docs  not 
indicate  a  higher  total. 

London  Electrical  and  General  Trust. 
Interim  6%  (same). 

Ward  and  Coldstone.  Interim  5%, 
against  the  equivalent  of  4%  last  time. 

C.  and  }.  Weir  Holdings.  Interim  6% 
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Contracts  Open  at  Home  . . . 


Dates   given   are   the   final  for   receipt   of 
tenders  unless   otherwise  stated. 

10  Not ^Derby  B.C  Supply  of  49  209  W 

sodium  discharge  units  on  35  ft  steel  columns 
for  A5111  Rayncsway  Trunk  Rd  lighting. — 
Advertised  27  Oct.  issue. 

10  Nov.— Suffolk  and  Ipswich  Fire  Authority. 

Electrical  work  at  Colchester  Rd  Fire 
Station. — Advertised  27  Oct.  issue. 

10  Not. — Sunderland  B.C.  Electrical  instal- 
lation in  sports  pavilion,  Marley  Pots. — See 
3  Nov.  issue. 

11  Nov. — ^Araiadale  B.C  (b)  Electrical  work 
in  erection  of  155  houses  m  49  blocks  on 
Bevan  site,  East  Main  St.  Applications  to 
Town  Clerk,  H.  H.  K.  Clarkson,  4  South 
St,  by  above  date. 

11  Not. — ^Horsham  U.D.C.  Supply  and  erec- 
tion of  26  Stanton  Group  *'B**  concrete 
columns  and  G.E.C.  post-top  lanterns  for 
Hawkesboume  Rd  and  Redkiln  Way  light- 
ing— See  3  Nov.  issue. 

14  Nov.— Dnnbarton  C.C.  (8)  Electrical 
installation  in  proposed  police  station,  house 
and  garage  at  Arrochar.  Applications  to 
County  Architect,  J.  Miller,  Ferry  Rd,  Old 
Kilpatrick,  by  above  date. 

14  Not. — Essex  C.C.  Supply  and  erection  of 
11  35  ft  tubular  steel  columns  with  200  W 
linear  sodium  lamps  at  Stump  Cross,  near 
Gt.  Chesterford.  County  Surveyor,  High- 
ways Dept,  Old  Court,  Chelmsford. 

15  Nov. — Beckenham  B.C.  Re-wiring  of  112 
houses  on  Elmers  End  Hsg  estate.  Borough 
Engineer,  Town  Hall. 

IS  Nov. — Cumbernauld  D.C  Power  and 
lighting  installations  in  three  pumphouses, 
underground  cabling  to  ten  motors  and  ex- 
terior lighting  for  Dunns  Wood  Sewage 
Purification  Works.  Applications  to  Chief 
Architect  and  Planning  Officer.  Cumbernauld 
Hse,  Cumbernauld,  Glasgow,  by  above  date. 

IS  Not. — ^Raylclgh  U.D.C.  Supply  and  erec- 
tion of  14  Group  '*A**  concrete  columns  and 
28  sodium  lamps/gear  for  A127  Southend 
Arterial  Rd  lighting. — See  3  Nov.  issue. 

15  Not. — Wigston  U.D.C.  Rewiring,  etc.,  in 
council  offices.  Engineer  and  Surveyor, 
Bushloe  Hse,  Wigston,  Leics.  Deposit  £2  2s. 

16  Nov.— Dnnbarton  C.C.  (1)  Erection  and 
wiring  only  of  56  fluorescent  lighting  units 
in  Seafar  1  area,  Cumbernauld  New  Town ; 
(2)  Cabling  erection  and  wiring  only  of  41 
240  W  Group  "A"  fluorescent  lighting  units 
for  Ring  Rd  North  Side,  phase  1,  at  Cum- 
bernauld. Applications  to  County  Lighting 
Superintendent.  W.  Arthur,  24  Ueorge  Sq, 
Glasgow  C.2,  by  above  date. 

16  NoT.>-Wigan  B.C.  Electrical  installations 
in  27  dwellings  on  Drummond  Sq  site. — See 
3  Nov.  issue. 

17  Nov.— Belfast  C.C.  Electrical  installation 
in  Assembly  Hall,  Dunkeld  Gdns  Modern 
Secondary  School  for  Girls — See  27  Oct. 
issue. 

17  Not.— Birmingham  C.C  Socket-outlet 
installations  and  lighting  installation  repairs 
in  250  houses  at  Acock's  Green. — See  20 
Oct.  issue. 

17  Not.— Darfield  U.D.C.  Rewiring  of  118 
houses. — Sec  3  Nov.  issue. 

17  Nov. — Fylde  Water  Board.  Supply  of 
flow  recorder  panel  and  hydraulic  measuring 
equipmeni. — Advertised  13  Oct.  issue. 

17  Not. — Glasgow  T.C.  Supply  of  heavy 
canteen  equipment  for  school  kitchens,  in- 
cluding: (Item  7)  fish  fryer;  (8)  refrigera- 
tors; (9)  food  preparing  machine:  (10)  hot 
cupboard;  (11)  potato  peeling  machine;  (12) 
mixing  machine;  (13)  meat  slicer. — See  3 
Nov.  issue. 

17    Nov.— Penybont    R.D.C.    (b)     140    W 

sodium  lighting  on  25  ft  columns  scheme  at 


Llangynwyd.  Engineer  and  Surveyor,  Gieen- 
meadow,  Coity  Rd,  Bridgend.  Deposit  £2  2s. 

18  Not. — Brecoosfafre  CC.  Electrical  work 
at  Count V  Surveyor's  Depot,  Beili  Bedw, 
Sunnybridge.  Applications  to  County  Archi- 
tect, Rhyd  Offices,  Brecon,  by  above  date. 

18  Not.— Homchunrh  U.D.C.  Class  **A" 
lighting.  Trunk  Rd  A13;  (1)  resiling  of  30 
steel  units  and  erection  of  34  steel  units; 
(2)  supply  of  34  steel  columns;  (3)  supply 
of  83  lanterns;  (4)  supply  of  83  sets  control 
gear;  (5)  supply  of  83  horizontal  400  W 
MBF/U  lamps. — See  3  Nov.  issue. 

18  Nov. — Maidstone  B.C.  Electrical  instal- 
lation in  conversion  of  107  Tonbridge  Rd 
into  an  old  people's  hostel.  Borough  En- 
gineer, Palace  Ave. 

18  Nov. — N.I.  Housing  Tmst.  Plumbing, 
electrical  and  patent  tile  subcontract  in  47 
dwellings,  Kary  Hill,  Downisa trick.  Trust 
OiUces,  12  Hope  St,  Belfast  12. 

18  Nov.— Old  Fletton  U.D.C.  Improvement 
to  Group  *'B'*  standard  of  58  street  lighting 
units.  Surveyor,  Council  Offices,  Old  Fletton, 
Hunts. 

19  Not. — ^FOntshlre  CO.  Compressor  for 
charging  B.A.  cylinders.— See  3  Nov.  issue. 

19  Not. — ^Halesowen  B.C.  Supply  and  erec- 
Uon  of  60  Class  "A"  and  770  Class  "B" 
street  lighting  units  on  concrete  or  steel 
columns  along  various  roads.  Borough  En- 
gineer and  Surveyor,  Council  Hse. 

21  Nov.— Chertsey  U.D.C.  Erection  of  92 
25  ft  and  23  15  ft  concrete  columns  plus 
2  steel  columns  and  installation  of  fluores- 
cent, sodium,  mercury  and  tungsten  Ighting 
and  for  dismantling  64  15  ft  columns. 
Engineer  and  Surveyor,  The  Orchard, 
Staines  La.  Deposit  £1  Is. 

21  Nov.— Din  U.D.C  Suppiv  and  instal- 
lation of  street  lighting  at  Mere  St,  Diss. 
Engineer  and  Surveyor,  Council  Offices. 

21  Nov.— Haverfaffl  U.D.C  Supply  of  14 
Group  '*B**  15  ft  columns  and  lanterns  suit- 
able tor  tungsten  or  80  W  mercury  lighting 
with  chokes  and  control  gear.  Engineer  and 
Surveyor. 

21  Nov.— Morpeth  R.D.C  Electrical  instal- 
lations in  18  houses,  Mitford. — See  3  Nov. 
issue. 

21  Not. — Nuneaton  B.C  Erection  of  126 
columns  and  wiring:  39  85  W  and  35  60  W 
sodium  and  52  100  W  tungsten  lamps. 
Borough   Surveyor,   Council   Hse.    Deposit 

£2  2s. 

21  Not.— Wedncsiield  U.D.C.  Supply,  erec- 
tion and  wiring  of  17  Group  "A"  Stanton 


8F  colunms  with  mercury  lighting  and  three 
Group  "B"  mercury  equipments  on  columns 
to  be  supplied  by  U.D.C.  Engineer  and  Sur- 
veyor, 1 .  A.  Peacock,  29  Bolton  Rd,  Wed- 
neslield.    Deposit  £2  2s. 

22  Not.— Musscibuiigh  B.C  Supply  and 
erection  of  66  15  ft  and  15  25  ft  concrete 
columns  and  installation  of  mercury  and 
sodium  lighting  in  various  roads.— ^  3 
Nov.  issue. 

24  Not. — Duliiin.  Electrical  installation  in 
proposed  pathological  laboratory  and  mor- 
tuary building  at  Sir  Patrick  Dun's  UospiiaL 
—iict  2  Nov.  issue. 

24  Nov.— Middlesex  CC  Contract  Sub.  39. 
Wiring,  lighting  and  heating  of  power  house 
at  Deephams  Sewage  Wks,  N.9,  by  contrao 
tors  with  d.c.  experience.  Contract  includes 
supply  of  miscellaneous  plant  and  an  auto- 
matic telephone  exchange. — ^Advertised  3 
Nov.  issue. 

25  Nov.— Caeranrvoo  B.C  Supply  and  erec- 
tion of  86  25  ft  steel  columns,  complete 
with  140  W  sodium  lighting  and  supply 
only  of  14  wall  brackets  with  140  W  sodium 
lighting/control  sear/time  switches.  Borough 
Engineer  and  surveyor,  Swyddfa*r  Dref, 
High  St. — Advertised  in  this  issue. 

25  Not. — ^Mancliester  CC  Electrical  instal- 
lation in  Harpurhey  Technical  High  School 
for  Girls. — See  3  Nov.  issue. 

25  Not. — ^Woodford  Green.  Applications  for 
inclusion  in  (No.  4^  list  of  approved  electri- 
cal contractors  to  Group  Secretary,  Claybury 
Hospital,  Woodford  On,  Essex,  by  above 
date. 

28  Not. — ^Aberdeen  CC  Supply  of  lamps 
during  1961. — Advertised  3  Nov.  issue. 

28  Nov.— Lanaric  CC  Street  lighting  equip- 
ment for  A8,  Dewshill:  (1)  eight  28U  W 
sodium  lanterns;  (2)  16  leak  transformers; 
(3)  16  capacitors;  (4)  eight  35  ft  column 
with  9  ft  outreach.  Depute  County  Lighting 
Engineer,  Hamilton. — Advertised  in  this 
issue. 


28  Nov.— Lisbom.  (a)  Electrical  instaOaU'oa 
in  Wallace  High  School  extension,  Antrim 
Rd.  Details  from  Consulting  Engineers  Mc- 
Auslan,  Abbott  and  Ptnrs,  16  Bedford  St. 
Belfast  2.  Deposit  £3  3s. 

30  Not.— Ediabmrgii.  Electrical  engioeeriog 
maintenance  contract  for  year  to  3l  DeCt 
1961,  in  hospitals  for  Rbval  Victoria  and 
Associated  Hospitals'  Board  of  Managemeat 
Secretary  and  Treasurer,  A.  G.  Wclstead, 
City  Hospital,  Greenbank  Drive,  Edin- 
burgh 10. 


Your  Queries  Answered 

Reoders  are  invittd  to  make  use  of  our  free  enquiry  department  which  possesses 
wide  resources,  including  an  index  of  trade  information  with  over  100:000  entries 

A  Selection  from  the  109  queries  answered  this  week 


"Celec"  dimmers— makers  of?  T.E.— 

Curtis  Manufacturing  Co.  Ltd.,  26  Pad- 
denswick  Rd,  Hammersmith,  W.6. 

''Rnbicon'*  heating  elements — ^makers 
of?  L.E.B.— Controlled  Heating  Units 
(London)  Ltd.,  Avenue  Rd,  Hampton, 
Middx. 

Heat  pnmps-^makers  of?  E.B. — Heat 
Pump  and  RefriR-ration  L*d.,  Landownc 
La,  Charlton,  S.E.7;  C.S.A.  Industries 
Ltd.,  Wharf  Rd,  Warwick  :  Denco  Miller 
Ltd.,  Holmcr  Rd,  Hereford:  Jonmil 
Building  Developments  Ltd.,  16  Carlisle 
St,  W.l:  S.  B.  Jacks-n.  47  Streatham 
Hse,  Streatham  Hill,  S.W.2. 


'^SignUte**  floodlights  liicorponHig 
floorescent  tobes — makers  of?  A.E.I. — 
Gowshall  Ltd.,  14  Lamb*s  Conduit 
Passage,  W.C.I. 

**Handy-Andy"  hand  dryers— makers 
of?  T.E.— Quiz  Electrics  Ud.,  160  High 
St,  Teddington,  Middx. 

"Gaylord    Haoser'*   Jnice   extractort— 

suppliers  of?  G.E.W. — Life  and  Beauty 
Ltd.,  5  Avery  Row.  W.C.I. 

ANSWERS  WANTED 

''Caryseier**  sodium  iigiitlng  fittlnii^- 

makers  of?  C.A.M. — 

**Vap"  battery  chargers — makers  of? 
G.E.— 
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-Tottcnliaiii  B.C.  Supply  of  (Item  3) 
r  year. — See  27  Oct.  issue. 

-Braintree  and  Bocidng  U.D.C.  (1) 
of  112  Group  **B**  prestressed  con- 
lumns;  (2)  supply,  erection  and 
f  115  45/60  W  sodium  lanterns; 
;  cable  ducts;  (4)  dismantling  exist- 
llation;  (5)  mcidental  works. — Ad- 
)  Nov.  issue. 

•Cambrid|sesliire  C.C.  Supply,  erec- 

Ing  and  fitting:  (la)  nine  35  tt  steel 

with  200  W  sodium  lighting  at  Cax- 

et  roundabout  (A45  and  A14);  (lb) 

ft  steel  columns  with  200  W  sodium 

Four  Went  Ways  roundabout  (All 

t);  (2)  five  25  ft  steel  columns  with 

W  fluorescent  lamps  at  Bury  Toll 

near  Newmarket  (All   and  A45). 

Surveyor,   Shire   Hall,   Castle   Hill, 

se. — Advertised  in  this  issue. 

Chigwen  U.D.C  (i)  Supply  of  (a) 
columns  and  (b)  lanterns/ lamps; 
ion  and  installation  of  21  200  W 
inits  for  All  No.  2  lighting  scheme. 
Mov.  issue. 

Manchester  CC  Supply  and  instal- 
outside  lighting  of  existing  aeration 
Davyhulme  Sewage  Wks. — Adver- 

Tov.  issue. 

-Stockport  B.C.  2.  Electrical  instal- 
roposcd  Welfare  Clinic,  Longford 
,  Reddish. — See  3  Nov.  issue. 

-Kirkcaldy  T.C  (b)  Electrical  work 
)n  of  new  hall  at  Links  St. — See  3 
le. 

-Matlock  U.D.C.  Supply  and  instal- 
»mplete  of  nine  sewage  pumps  at 
iping  stations  in  Darley  Vale. — See 
sue. 

-Dunblane  B.C.  Supply  and  erection 
Group  "A"  concrete  columns  lan- 
iliary  equipment,  plus  the  resiting 
Dlumns  along  A9.  Burgh  Surveyor, 
limbrs. 

■Oxford  T.C.  Supply  and  erection 
ligh-lift  3,500  g.p.m.  and  two  low- 
>0  g.p.m.  pumps  complete  with 
switchgear  ard  cabling.  City  Water 
,  65  St.  Aldate's. 

stated. — Queensferry  B.C.  Electrical 
erection  of  public  lavatories  and 
s  stores  and  m  alterations  in  High 
1  houses.  Details  from  Surveyors, 
Douglas  and  Co.,  1  Douglas  St, 
line. 


. . .  and  Overseas 

Details  of  Hems  marked  *  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  W.CAt  quoting 

reference, 

17  Nov.— Pakistan.  One  3  ft  by  2  ft  by  2  ft 
50  kW  l.OOD^C  furnace.  Director-General 
of  Supply  and  Development,  Frere  Rd, 
Karachi.  B.o.T.  (ESB/28534/60).^ 

18  Nov. — S.  Africa.  15  battery  operated  low 
elevating  platform  trucks,  battery  chargers 
and  batteries  for  S.A.  Railways.  Chairman, 
Tender  Board,  P.O.  Box  7784,  Johannesburg. 
B.o.T.  (ESB/28586/60).^ 

18  Nov. — America.  Disconnect  switches  (four 
items).  Dept.  of  the  Interior,  Bureau  of 
Reclamation,  C.  S.  Shisler,  Contract- 
Purchase  Unit,  Bldg  53,  Denver  Federal 
Center,  Denver.  B.o.T.  (ESB/28420/60).* 

18  Nov. — ^America.  One  five-panel  unit  con- 
trol board  for  Rocky  Reach  H.E.  Project. 
Public  Utility  District  No.  1  of  Chelan 
County,  327  North  Wenatchee  Ave,  Wcnat- 
chee,    Washington.    B.o.T.   (ESB/28476/60).^ 

21  Nov. — Pakistan.  All-aluminium  and 
a.c.s.r.  conductor.  Executive  Eneineer,  Stores 
Electricity,  Gharat  Bldg,  Lahore.  B.o.T. 
(ESB/28592/60).^ 

23  Nov. — ^Australia.  2-2  kV  supervisory 
switchgear.  Secretary,  Victorian  Railways, 
Spencer  St,  Melbourne.  B.o.T.  (ESB/28173/ 
60).» 

23  Nov. — Egypt.  Polishing  apparatus,  ovens 
and  instruments  for  Suez  Refinery.  General 
Petroleum  Organisation,  44  Sharia  Abdul 
Moneim,  Dokki,  Cairo.  B.o.T.  (ESB/28573/ 
60).» 

24  Nov.— Pakistan.  One  75  kW  diesel- 
generating  set.  Deputy  Director-General, 
industries,  Trade  and  Supply,  P.LD.C.  Hsc, 
Motijheel,    Dacca.    B.o.T.    (ESB/28446/60).* 

29  Nov.— Australia.  330  kV  isolatine  and 
earthing  switches  complete  with  insulators, 
operating  mechanisms  and  supporting  struc- 
tures. Commercial  Manaeer  and  Secretary, 
E.C.  of  N.S.W..  Box  5257,  G.P.O.,  Sydney. 
B.o.T.  (ESB/281 09/60).* 

30  Nov. — ^Rliodcsia  and  Nyasaland.  Three 
1.000  kVA,  two  500  kVA  and  three  750 
kVA  transformers.  8,100  ft  0-2  sq  in.  3-core 
1 1  kV  armoured  cable.  7/0036  250  V,  00225 
sq  in.  and  0-06  sq  in.  660  V  cable.  Elec- 


TRADE  NOTES 


t  of  address.   Philco  (Gt.   Britain) 
ounce  that  all  sales  correspondence 
ow  be  addres.-^  to  21   Cavendish 
Telephone:  Langham  9291. 

%\k  Contracts  Ltd,  have  moved  to 
ridge  Rd,  Hatch  End,  Middlesex, 
e:  Hatch  End  6564. 

I  of  Name.  The  title  of  Dowty 
rs  Ltd.,  has  been  changed  to  Dowty 
Ltd. 

dephone  No.  The  telephone  no.  of 
strv  of  Aviation,  at  Shell  Mex  Hse, 
changed  to  Temple  Bar  1207. 

ar.  With  the  progressive  transfer  to 
of  several  electronics  departments 
Malmesbury  factory  of  E.  K.  Cole 
company  has  expanded  its  electric 
oducts  at  Malmesbury  to  where  the 
Design  Dept  has  also  moved. 
.    Elkay    Electrical    Manufacturing 
have  appointed  Mr  V.  Mercer  of 
lercer  (Aqencies),  45  Castle  St,  Bel- 
heir  selling  agent  in  N.  Ireland. 

lon.  The  Ghcier  Metal  Co  Ltd, 
ntly  extended  their  Manchester  fac- 
iome  10,000  sq  ft.  and  equipped  it 
lumber  of  special  purpose  heavy 
to  undertake  the  repair  and  manu- 
f  an  increased  range  and  volume  of 
te-metal  plain  bearings. 

Recorders.  A  new  company — Mood- 
jt.  Britain)  Ltd. — has  been  formed 

the  sii;ninf;  of  an  agreement  be- 
le    Conlev   Electronics   Corpn.,    of 

and    GBC    Electronic    Industries 


Ltd,  the  British  company  marketing  Qarion 
transistorised  tape  recorders  in  the  UIC. 
Moodmaster  (Gt.  Britain)  Ltd,  in  which 
GBC  and  Elizabethan  (Tape  Recorders)  Ltd 
hold  the  controlling  interest,  has  been  set  up 
to  handle  the  Conley  Corporation's  Mood- 
master  continuous  background  music  system 
in  this  country.  The  firm  is  to  open  show- 
rooms, in  Belgravia,  but  meanwhile  inquiries 
are  being  deah  with  at  32  Portland  PI,  Lon- 
don W.l. 


tricity  Dept.,  Municipality  of  Umtali, 
Southern  Rhodesia.  B.o.T.  (ESB/28587/8  and 
9/60).* 

1  Dec. — ^Pakistan.  17  items  including^  instru- 
ments, arc-weldinjg  equipment  and  trans- 
former. Deputy  Director-General,  Industries, 
Trade  and  Supply,  P.LD.C.  Hse,  Motijheel, 
Dacca.  B.o.T.  (ESB/28447/60).* 
7  Dec. — ^PaUstan.  Six  items,  insulators.  Mr 
F.  Riaswi,  Purchase  Co-ordinating  Officer, 
P.  and  T.  Directorate-General,  Block  32, 
Karachi.  B.o.T.  (ESB/28532/60).* 

7  Dec—Pakistan.  (1)  Two  75  kW,  (2)  four 
50  kW  and  (3)  two  40  kW  diesel  generators, 
complete  with  switchgear.  Deputy  Director- 
General,  Industries,  Trade  and  Supply, 
P.LD.C.  Hse,  Motijheel,  Dacca.  B.o.T. 
(ESB/28445/60).* 

14  Dec.— AustraUa.  Two  11/66  kV,  1,500 
kVA,  3-ph.  transformers  and  two  66/11  kV, 
1,000  kVA,  3-ph.  stepKlown  transformers. 
Secretary,  State  Electricity  Commission,  447 
Gregory  Terr,  Brisbane.  B.o.T.  (ESB/28150/ 
60).* 

15  Dee. — S.  Africa.  Eieht  ultrasonic  crack, 
etc.,  detectors  for  S.A.  Railways.  Chairman, 
Tender  Board,  P.O.  Box  7784,  Johannesburg. 
B.o.T.  (ESB/28549/60).^ 

IS  Dec. — S.  Africa.  Cables  and  accessories 
for  Athlone  Power  Station  "A**  extension. 
City  Electrical  Eneineer,  Strand  St,  Cape 
Town.  B.o.T.  (ESB/28590/60).* 


CONTRACTS  PLACED 

Admiralty.  Renewal  of  cables  in  York- 
shire, Sturrock  Power  Installations,  Edin- 
burgh. 

Bradford  CC  Electrical  work  on  Holme 
Wood  estate,  J.  Carter  and  Sons  (Bradford) 
Ltd,  £2,017.  Recommended. 

Bury  B.C.  Electrical  installation  in  Public 
Library,  Yewsons  (Electrical  Contracting). 

Hale  D.D.C.  Installation  of  210  mercury 
lighting  units,  15  ft  concrete  columns.  Con- 
crete Utilities  Ltd. 

Hendon  B.C.  Lighting  and  heating  instal- 
lation in  Edgware  Branch  Library,  Graham 
and  White  Ltd,  £3,350.  Recommended. 

Lisbum  U.D.C.  Supply  and  erection  of 
improved  fluorescent  street  lighting,  A.E.I. 
Ltd,  £4,861. 

London  CC  Provision  of  sewage  pumping 
plant  for  new  punming  station  Holland 
Gdns,  Kensington,  (jwyilnes  Pumps  Ltd, 
£1 1 ,484. 

Manchester  Hospital  Board.  Fire  alarm  in- 
stallation at  Hope  Hospital,  Salford,  Engin- 
eering Services  Ltd;  £32,783:  mains  cabling 
at  Cialderstones  Hospital,  Whalley,  North 
Western  E.B.,  £4,646.  Recommended. 

Romford  B.C.  Electrical  installations  in  16 
houses  and  24  flats  at  St.  Andrews  Rd  and 
Queen  St,  K.  J.  Bromley,  £1,560.  Recom- 
mended. 

South  Shields  T.C  Electrical  work  in 
erection  of  new  BIddick  Hall  County  In- 
fants* School,  C.  Ramsay  and  Son,  £2,730 
15s  6d.  Recommended. 


TRADE  MARKS 


This    information    is    extracted    from    the 
Official     Journal     by     permission     of     the 

Controller, 

Acme.  791,775.  Class  9.  Vacuum  cleaners. 
Acme  Domestic  Equipment  Ltd,  97  David 
St,  Glasgow  S.E. 

Hynerfil  and  Hyperlam.  B803.097/8.  Class 
17.  Rcstn-tmD'"e«nJi»'»d  phss  f^^^f'  fabrics, 
etc.  Hyperscal  and  Hypertape.  B803.099/100. 
Class  17.  Insulating  tapes,  etc.  Insulated 
SIcevings  and  Tapes  Ltd.,  Electron  Wks, 
Brook  St,  Preston,  lanes. 

LR.C.  781,403.  Class  9.  Electric  resis- 
tances. International  Resistance  Co..  401 
North  Broad  St,  Philadelphia  8,  Penn., 
U.S.A. 

Kestrel.  802,038.  Qass  9.  Electrical 
apparatus  and  instruments,  etc.  802,039. 
Class  1 1 .  Lamp  holders,  lighting  fittings  and 
electric  radiators,  etc.    Kestrel  Engineering 


Co.  Ltd.,  222  Soho  Hill,  Handswoith,  Bir- 
mingham 19. 

Lepad.  806,241.  Class  9.  (Ik>nnections  for 
coils.  Lepads,  13  Dalton  Ave,  St.  Helen 
Auckland,  Bishop  Auckland. 

Lnstrand.  805,757.  Class  9.  Microphones. 
Lustraphone  Ltd.,  St.  George's  Wks,  Regem*s 
Pk  Rd,  N.W.I. 

Mini  and  Nymph,  802,017  and  8.  Class  7. 
Dish-washing  machmes.  Commodore  Eng. 
Ltd.,  2a  Station  Rd.  Manor  Pk,  E.12. 

Neptune.  805.522.  Class  12.  Horns, 
hooters,  etc.  Clear  Hooters  Ltd.,  Bedworth, 
Nuneaton,  Warwicks. 

Snppressovin.  803.916.  Class  9.  Insulated 
cables  and  wire;  resistance  wire  and  cables 
all  having  interference  suppressing  properties 
and  interference  suppressors.  Ward  and 
Goldstone  Ltd,  Sampson  Wks,  Frederick  Rd, 
Pendleton,  Manchester  6. 
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BUSINESS  PROSPECTS 


Aberdeen.  N.E.  Hosjntal  Board,  1  Albyn 
PI,  approve  £152,000  out-patients'  depart- 
ment at  Sick  Children's  Hospital,  Westbum 
Drive. 

BasUdoo.  Hoskins  and  Son  (Essex).  Ray- 
leigh^  contractors  for  Transformer  and  Elec- 
trical Co's  extensions. 

BezUU.  Struth  and  Co,  77  George  St, 
W.l,  surveyors  for  block  of  seven-storey 
shops,  flats,  etc,  Marina,  Devonshire  Rd, 
and  Eversley  Rd. 

Blnniiighaiii.  London  and  Birmingham  In- 
vestment Co.  plans  34-storey  building  on 
The  Ringway.— T.C.  Tender:  Contract  691, 
13  one-  and  two-storey  dwellings,  Northfield ; 
and  Contract  725,  ll  two-storey  dwellings, 
Bartley  Green.  Architect.  Contract  749,  four 
children's  homes  and  15  two-storey  dwell- 
ings, Bartley  Green  and  West  Heath.  Archi- 
tect 

Bishop  Auckland.  C.  Robson  and  Son, 
Sutton  Chmbrs,  245  New^te  St,  Bishop 
Auckland,  architects  for  Foster  and  Sons' 
new  tinplate  factory. 

BoomenMNiUk  Major  A.  G.  McCall. 
Christchurch  Rd,  plans  three  blocks  of  74 
flats  in  Christchurch  Rd. 

Brighouse.  The  ThomhiU  Yorkshire 
Estate  Co..  1  Princess  St.  Huddersfield,  plan 
housing  development,  Carr  Green  La. — 
British  MonoRail  Ltd.  plan  offices  and  fac- 
tory extensions,  Cengar  Wks,  Wakefield  Rd. 

BrUton.  Samsons  Associated  Companies, 
141  Moorgate,  E.C.2,  plan  96  flats  on  Clive- 
den site,  London  Rd. 

BristoL  Hicks  and  DewfaU  (Bristol),  48 
Court  Rd,  Oldham  Common,  Bitton,  Bristol, 
to  develop  land  for  33  houses  at  rear  Air 
Balloon  Rd. 

Bromley  B.C.  Tender:  104  flats  Turping- 
ton  La.    Engineer. 

CambfMge.  East  Anglican  Regional  Hos- 
pital Board,  Cambridge,  plan  £910,500  psy- 
chiatric hospital  at  Fulboum. 

Cwdiff.  Frixa,  Apex  Blds^  West  Canal 
Wharf,  plan  development  of  East  Canal  Rd 
land.— BBC,  Portland  PI,  W.l,  plan  build- 
ings at  Llandaff. 

Gbefansford.  Cooper  Estates.  Wilmington 
Hse,  Wilmington,  Kent,  plan  108  houses  and 
garages  at  Beechenlea  estate. — Percy  BUton, 
54  Uxbridge  Rd.  Ealing,  WJ,  plan  18  New 
Springfield  Park  estate  houses. — R.  W. 
Oiandler  and  Son,  89  Widford  Rd,  olan 
block  of  three-storey  dwellings,  93  Moul- 
sham  St.— Mr  Roff  Marsh,  125  London  Rd, 
architect  for  £55,000  new  house  units  at 
E^ex  Home  School,  Rainsford  Rd. 

Chcstcf^e-Street  S.  Solomon,  30  St. 
Mary's  PI,  Newcastle,  plans  showrooms  and 
offices  at  North  Bum. 

Chestcrfleld.  R.  Brown  (Gleadless).  169 
White  La,  Sheffield  12,  and  P.  Hassall,  134 
Sheffield  Rd,  Dronfield. 

Chippenham.  Lackham  School  of  Agri- 
culture to  be  extended. 

Colchester.— E.  C.  P.  Brand,  The  Central 
Wks,  High  St,  Braintree,  Essex,  plans  30 
Tey  Rd  houses. 

Corby  LJ.D.C.  Several  hundred  houses 
planned  on  Brookside  and  Mantlefield 
estates.  Surveyor. 

Coventry.  Dolphin  Developments.  Duncan 
Hse,  Dolphin  Sq,  S.W.I,  plan  114  flats  in 
13-storey  block  and  two  blocks  of  three- 
storeys  at  Allesley  Hall  Drive  and  Allesley 
Old  Rd. 

Croydon.  Kenneth  Anns  and  Ptnrs,  1 
Lincoln's  Inn  Fields,  W.C.2,  architects  for 
23  flats  on  site  of  78  Augustine's  Ave,  for 
Abasic  Ltd. — Lawdon  Developments,  157 
Victoria  St,  W.l,  plan  66  flats  at  62  Addis- 
combe  Rd,  etc. — B.C.  Tender:  234  dwellings 
in  two,  three  and  four-storey  blocks.  En- 
gineer. 

Darlington.  R.C.  Authorities  plan  new 
school,  Central  Ave,  Newton  Aycliffe. 

Doncaater.  W.  EUand  and  Son,  St.  Sepul- 
chures  Gate,  plan  erection  of  new  shopi  and 
offices  on  site  of  their  store. 


Dublin.  Michael  Scott  and  Assoc,  19 
Merrion  Sa,  Dublin,  architects  for  £i  million 
television  headquarters  at  Montrose,  Still- 
organ  Rd,  for  Radio  Eireann. 

Unrliam.  Marshall  Sisson,  Farm  Hall, 
Godmanchester,  Huntingdon,  architect  for 
£100,000  residential  block  of  St.  Mary's 
College  for  Durham  University. 

Essex.  £52^615  recreation  block  planned 
at  Institute  of  Agriculture. 

Felixstowe.  B.  A.  Hatcher,  1  Arcade  St, 
Ipswich,  architect  for  E.A.  Hospital  Board's 
alterations  and  additions  to  Felixstowe  Gen- 
eral Hospital. 

Gateshead.  £30,500  youth  and  community 
centre  planned,  Lobley  Hill.  Engineer. 

Gravesend.  Fleetwood,  Buss  and  Anns,  4 
Venilam  Bldgs,  Gray's  Inn,  W.C.I,  quantity 
surveyors  for  £130,000  store  premises  for 
Chiesmans  of  Gravesend. 

Great  Yannouth.  Olley  and  Haward,  5 
Queen  St,  Gt.  Yarmouth,  architects  for  X- 
ray  department  and  adaptation  of  old  kit- 
chen premises  at  Northgate  Hospital. 

Grimshy  R.D.C.  Lighting  improvement 
planned.  North  Sea  La,  Humberston.  Sur- 
veyor. 

Hastings.  Nicholson  and  Ruston,  2  New 
Sq,  Lincoln's  Inn,  W.C.2,  architects  for 
seven-store/  block  of  14  flats.  Grand  Parade, 
for  H.  Fairweather  and  Co. — ^A.  C.  Dray- 
cott,  High  St,  Lancing,  Sussex,  surveyor  for 
Stage  3  of  development  of  Alexandra  Park 
estate  for  HUlview  Estates. 

HcnlQf-on-Thanies.  Thomas  R.  Hancock, 
c/o  John  Morton  and  Ptnrs,  1  Church  La, 
Wallingford,  Berks,  architect  for  186  Para- 
dise Row  dwellings  for  Townmakers  Ltd. 

Hereford.  Property  Investments  (Middle- 
sex), 11  Park  PI,  S.W.I,  plan  shops  and 
offices.  Broad  St. 

Hcston  and  Isleworth.  B.  N.  Whitespunner 
Ltd,  640  London  Rd,  Isleworth,  plan  14- 
storey  office  block  with  underground  car 
park  at  London  Rd/Worton  Way  junction. 

Hove.  R.  Green  (Properties),  Duke  St, 
plan  58  flats  on  Hangleton  site. 

Jarrow.  Fennell  and  Baddiley,  Bridge  End 
Chmbrs,  Chester-le-Street,  Co.  Durham, 
architects  for  Danesfield  Maternity  Home 
extensions. 

LivcrpooL  Lord  St  Investments  Ltd,  plan 
16-storey  buildinjs.  Queen's  Sq.— The  Fire 
Salvage  Association  of  Liverpool,  Johnson 
St,  Liverpool  3,  plan  new  Derby  Rd  head- 
quarters. 

London.  O.  E.  Parratt,  Adelaide  Hse, 
London  Bridge,  E.C.4,  quantity  surveyor  for 
Birds  Eve  Foods'  Lower  Sydenham  cold 
store.— T.  Wall  and  Sons  (Ice  Cream),  The 
Friary,  Acton,  W.3,  plan  canteen  and  office 
block. — Geo  Cohen  600  Group,  plan  offices 
and  canteen  building,  23-25  Sunbeam  Rd. — 
George  Head  and  Co,  40  Baker  St,  W.l, 
architects  for  £160,000  industrial  building  at 
31  Brewery  Rd,  N.7,  for  Wobum  Studios. — 
Sydney  Clough,  Son  and  Ptnrs,  39  Devon- 
shire St,  W.l.  architects  for  new  Stepney 
Way  dental  Slock  for  London  Hospital, 
Whitechapel,  E.I. — Rebuilding  of  war-des- 
troyed wing,  etc,  at  Guy's  Hse,  St.  Thomas 
St,  S.E.I,  planned. — Playne  and  Lacey,  19 
Queen  Anne's  Gate,  S.W.,  architects  for  five- 
storey  nurses*  hostel  at  Holland  Park,  W, 
sponsored  by  King  Edward  VII  Hospital 
Fund.— D.  M.  Blouctt,  3  Ashley  PI,  S.W.I, 
architect  for  £112,000  extensions  at  St. 
George's  R.C.  School,  Shenshall  St,  E.17.— 
C.  Lovett  Gill  and  Ptnrs,  41  Russell  Sq, 
W.C.I,  architect  for  12-storey  shops/office 
block  on  site  of  2-8  Victoria  St,  S.W.I. — 
Royal  Institution  of  Chartered  Surveyors,  12 
Gt  George  St,  S.W.I,  plan  new  building 
to  provide  headauarters.  Government  and 
Commonwealth  offices,  etc. — City  of  London 
Real  Property  Co,  16  Mark  La,  E.C.3,  plan 
ten-storey  building  at  Warwick  Rd  and 
Allington  St,  Westminster. — ^T.  M.  Burrows 
and  Ptnrs,  44  Bedford  Row,  W.C.I,  archi- 
tects for  block  of  Oxford  St,  W.l,  offices.— 
Ronald  Ward  and  Ptnrs,  29  Chesham  PI, 
S.W.I,  architects  for  eight-storey  offices/flats 


block  at  Tottenham  Court  Rd  and  GriftoD 
Way,  W.l. 

Lowestoft.  The  Zephyr  Engineering  Wks, 
Freemantle  Rd,  plan  offices. 

Maidstone.  WaUis  Gilbert  and  Ptnra.  5 
Cromwell  Rd,  S.W.I,  architects  for  phte 
making  and  lithography  building,  tovil 
Printing  Wks,  Farleigh  Hill,  for  Alabaster 
Passmore. — A.  J.  Townsend  and  Co,  Lul- 
worth.  Maidstone  Rd,  Chatham,  plans  40- 
flat  block,  12-flat  block  and  two  blocks  of 
terrace  houses,  James  St. — ^New  Thorahifl 
Estates,  Foley  Hse,  Sittingboume  Rd,  Maid- 
stone, plan  90  flats  in  three-storey  bUxJu, 
Foley  House  site,  Sittingboume  Rd. 

Mailing  RJ>.C  Tender:  116  dwellings, 
Ditton  Park.   Engineer  and  Surveyor. 

Manchester.  P  and  H.  Bailey,  Lord  St, 
plan  factory  and  offices  at  Chadey  St 

Mere  and  Tbbiny  R.D.C  Tender:  61 
dwellings,  comprising  two  schemes.   QeiL 

N.  Ireland.  Franklin  and  Son,  Coventry, 
plan  19,000  sq  ft  area  factory  at  BanbridsB^ 
— Ministry  of  C6mmerce  (N.I.  Govt.)  plans 
73,000  sq  ft  factory  at  Lisbum  for  Bridg^ 
port  Brass  Co.,  Connecticut. 

Newcastle.  £400^000  extensions  planned 
for  Students*  Union,  King*s  CoUege.-- 
Spence  and  Price,  26  St.  Mary*s  n,  archi- 
tects for  £126,000  Kenton  Secondary  School 

Noithumberland  C.C.  £5.400  annexe  to 
Ralph  Allan  Home,  Warkworth,  planned. 
Architect. 

Nottmsham.  £1  million  multi-storey  casu- 
alty bloc£  planned  at  General  Hospittl. 

Fonbioke  Dock.  P.  and  M.  White, 
Arcade  Hse,  27  Old  Bond  St,  W.l,  archi- 
tects for  convent  on  site  of  London  Hst. 


W.  H.  WUliamson  and  Puus,  7 
St  Mary*s  PI,  Newcastle,  architects  for  four- 
storey  office  block  and  nve  two-storev  shopi 
in  Town  Centre  for  Peterlee  Devefopoient 
Corporation. 

Poole.  Farmer  and  Dark,  Romney  Hse, 
'Hifton  St,  S.W.I,  architects  for  factory  a- 
tensions  at  Loewy  Engineering  C6*s  WaUis- 
down  Rd  factory. 

Preston.  Ardin  and  Brookes  and  Ptnrs,  6 
Cavendish  PI,  Cavendish  Sq,  W.l,  architects 
for  town  hall  site  shopping  centre  for  Otl- 
gary  and  Edmonton  Land  C6. 

Pmdhoe  U.D.C  84  houses  planned  oa 
Council  estote  at  West  Wylam.  Ardiitect, 
J.  M.  Angus,  3  Gallowgate,  Newcastle. 

RamaBate.  B.C.  plan  conversion  of  street 
lighting  to  electricity  in  area  lb  and  2a  at 
£8,860  and  £3,021,  respectively. 

Sherinpham  U.D.C.   Replacement  of  g3* 
by  electnc  street  lamps.  Surveyor. 

South  Shields.  Page,  Son  and  Hill.  '73 
King  St,  architects  for  St.  Oswald's  Schoo*- 

SoothalL  Abbott  Bros.  (Southall),  Brool^' 
side  Wks,  Hayes  Bridge,  Uxbridge  R**^» 
Hayes,  plan  five-storey  block  at  High  St 

Southpoit.  The  Pearl  Assurance  0>,  Hi^ 
Holbom,  W.C.I,  phm  three-storey  oflSces  (p»* 
Lord  St.  ^ 

Stanley.  Fennell  and  Baddiley,  Bridge  B^ 
Chmbrs,  Chester-le-Street,  architects  fc^ 
eight  bungalows,  ten  houses  at  Kip  Ha^^ 
Estate  and  private  Hill  Top  housing  estate* 
East  Stanley.  ^ 

Sunderland.  P.  J.  Stienlet  and  Son,  JT^ 
Queen  Sq,  Newcastle,  architects  for  R.C^' 
primary  school,  St.  Luke's  Rd,  Peimywell. — ^ 
Newcastle  Regional  Hospital  Board,  Ber>^ 
field  Rd,  Newcastle,  plan  conversion  cf^ 
nurses'  home  to  laboratories  at  Royal  It^^ 
firmary. 

Snrbiton.  E.  Firmin  and  Ptnrs,  Than^^ 
Inn  Hse,  Holbom  Circus,  E.C.1,  architec*^ 
for  £175,000  factory  at  Cox  Rd,  Hook. 

Svtton.  Riches  and  Blythin  and  L.  ^^' 
Holbrook,  16  Northumberland  Ave,  W.C.^ 
architects  for  £65,000  offices,  St.  Nicholas  lU^ 

TltchfleM.  The  Plessey  Co,  Swindo^ 
Wilts,  plan  takeover  or  66-acre  fonn^^ 
RAF  station.  ^^ 

Torquay.  Houserenters  Investm^tnts,  Qauc^ 
Rd,  St.  Marychurch,  plan  12>storey  bteci^ 
of  72  flats  at  Castle  Cary  nte. 
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send.  W.  E.  Edwards  anfl  PUirs,  5 
kont  Bldgs,  Newcastle,  architects  for 
^on  County  Junior  School. — The 
!m  Coal  Board,  Whitley  Rd,  Lone- 
,  plan  new  offices.  Rismg  Sun  Col- 
[)wn  architects  department. 

fold.  Gilbert  Ash.  2  Stanhope  Gate, 
ontractors  for  £150,000  City  Hse  Pro- 
'  shops  and  offices. 

t   HardepooL    F.    B.    Swainston,    14 

\     Bank,     Marton,     Middlesbrough, 
ct  for  Gales  Motors'  rebuilding  and 
on  scheme. — T.C. :  204  houses,  Owton 
Estate  planned.  Architect. 


Windsor.  John  Laing  Housing  Co.  Mill 
Hill,  N.W.7,  plan  four-year  scheme  for  46 
detached  and  198  semi-detached  houses  in 
six  three-storey  blocks,  Butlers  Farm,  Ded- 
worth  Rd. 

Woldng.  Ponwood  Ltd,  plan  redevelop- 
ment of  Grand  Theatre  comer  with  six- 
storey  block  of  shops,  offices,  etc. 

Wolvertiampton.  Tender:  Erection  of  In- 
stitution for  the  blind  and  disabled  head- 
quarters and  workshops,  Sedgley.  Quantity 
surveyors,  Henry  Vale  and  Sons,  47  Water- 
loo Rd,  Wolverhampton. 

Worcester  T.C  Tender:  171  Wamdon 
estate  dwellings.    Engineer,  22  Bridge  St. 


GAZETTE  ANNOUNCEMENTS 


COMPANIES  ACTS 

lo  Electrical  Eng.  Ltd.  Resolution  for 
irily  winding-up  passed  at  extra- 
ry  general  meetmg  on  23  Sept. 

trahome  Ltd.  Meeting  of  creditors  to 
d  at  Bonnington  Hotel,  Southampton 
W.C.I,  on  15  Nov.,  at  3  p.m.  Secured 
»rs  to  send  details  to  registered  office 
company  by  4  p.m.,  14  Nov. 

lectric  Appliance  Co.  Ltd.  Creditors 
1  details  to  liquidator :  R.  W.  Hellyer, 
rton  Chmbrs,  Westgate,  Leeds  1,  by 

Do  Electrical  Appliances  Ltd.  General 
g  of  members  to  be  held  at  9  Mans- 
;t,  W.l,  on  24  Nov.,  at  11  a.m.,  to 
!  the  liquidator's  report. 

ic9  Electricab  Ltd.  Meeting  of  credi- 
be  held  at  1 12  Crescent  Rd,  Reading, 
on  14  Nov.,  at  3.15  p.m. 

Domestic  Appliances  (Dabton)  Ltd. 

n  for  winding-up  to  be  heard  before 
ish  Court  ctf  Justice,  Strand,  W.C.2, 
Nov.  Persons  intending  to  appear  to 
J.  E.  Baring  and  Co.,  Bank  Chmbrs, 
a  St,  W.C.l,  by  1  pjn.,  12  Nov. 

trie  Ltd.  Petition  for  winding-up  to 
ird  before  the  High  Court  of  Justice, 
,  W.C.2,  on  14  Nov.  Persons  intending 
}ear  to  notify  Coward,  Chance  and 
St.  Swithin's  Hse,  Walbrook,  E.C.4, 
.m.,  12  Nov. 

res   Electrical    and    Radio    Co.    Ltd. 

n  for  winding-up  to  be  heard  before 
igh  Court  of  Justice,  Strand,  W.C.2, 
•  Nov.  Persons  intending  to  appear 
tify  M.  G.  Whittome,  King's  Beam 
Vfark  La,  E.C.3,  by  1  p.m.,  12  Nov. 

Dtast  Electronic  Controls  Ltd.  Petition 
nding-up  to  be  heard  before  the  High 

of  Justice,  Strand,  W.C.2,  on  14  Nov. 
IS  intending  to  appear  to  notifv 
on.  North,   Harley  and  Co.,  6  York 

Adelphi,  W.C.2,  by  1  p.m.,  12  Nov. 

d  Electrics  (Middlcsbrongli)  Ltd.  Meet- 
l  creditors  to  be  held  at  Wellington 

Albert  Rd,  Middlesbrough,  on  18 
at  11  a.m.  Secured  creditors  to  send 

to  registered  office:  283  Linthorpe 
fiddlesbrough,  before  the  meeting. 

[aiTo    and    Woods   Ltd.    Mr    L.    H. 

n,  31  Lloyd  St,  Manchester  2,  and 
:.  A.  Hawken,  1  John  St,  Bedford 
W.C.l,  appointed  joint  liquidators  at 
rdinary  general  meeting  on  25  Oct. 

mies  Winding-up 

ran    Wells    (Agencies)    Ltd.,     lately 
;   at    3a   The   Terrace,    Wokingham, 
agents  for  electrical  goods. 

statement  of  aflfairs  submitted  by  Mr 
showed  unsecured  liabilities  of  £5,832 
\  trade  accounts)  and  preferential 
of  £34,  while  assets  were  valued  at 

* 

company's  business  was  mainly  that 
mufacturers'  agents  selling  electrical 
to  manufacturing  concerns  (and  some- 

their  employees)  at  discount  rates, 
f  about  \S%  below  retail  price.  Mr 
attributed  the  failure  of  the  company 
c  of  capital  and  to  his  own  commercial 
rience. 


BANKRUPTCY  ACTS 
Receiving  Orders 

Bradford.  P.  W.  Nelson,  electrical  retailer 
and  engineer,  formerly  carrying  on  business 
as  S.R.  Services  at  543  and  SS\  Wakefield 
Rd  and  at  4  and  32  Town  Gate,  Wyke, 
Bradford.  Receiving  order  dated  27  Oct. 

Leeds.  H.  G.  Duff,  radio,  television  and 
electrical  dealer,  carrying  on  business  at 
7  Canal  Rd  and  8  Dodsworth  Court,  Leeds. 
Receiving  order  dated  27  Oct. 

Oxford.  T.  Last,  electrical  dealer,  trading 
as  Oxford  D.A.  Specialists,  33  Cowley  Rd. 
Receiving  order  dated  26  Oct. 

First  Meetings  and  Public  Examinations 

Wigan.  J.  Ball,  electrical  contractor,  for- 
merly carrying  on  business  at  36  Crompton 
St.  First  meedng:   11.30  a.m.,  10  Nov.,  at 


Official  Receiver's  Office,  West  Africa  Hse, 
25  Water  St,  Liverpool  2,  and  public 
examination:  11  a.m.,  16  Jan.,  at  Court 
Hse.  Crawford  St,  Wigan. 

York.  M.  W.  P.  Walsh,  electrical  goods 
dealer,  formerly  carrying  on  business  at  59 
Holgate  Rd.  Public  examination :  10.30  a.m., 
8  Dec.,  at  Law  Courts,  Qifford  St,  York. 

Croydon.  T.  G.  Davison,  electrical  dealer, 
carrying  on  business  as  Woolwich  Vacuum 
Supplies,  14  Perry  Hall  Close,  Orpington. 
First  meeting:  11.30  a.m..  11  Nov.,  at  58-61 
York  Terr,  Regent's  Pk,  N.W.I ;  and  public 
examination:  County  Court,  Scarbrook  Rd, 
Croydon. 

Intended  Dividend 

Croydon.  H.  F.  Mouncey,  electrical  en- 
gineer, of  4  Cromer  Rd,  S.W.17.  Last  day 
for  receiving  proofs  for  intended  dividend: 
11  Nov..  to  trustee:  W.  J.  W.  Hill,  58-61 
York  Terr,  Regent's  Park,  N.W.I. 

Dividend 

Bradford.  M.  R.  Dixon,  plumber  and 
electrical  contractor,  formerly  carrving  on 
business  at  792  Leeds  Rd.  Dividend  per  £: 
2s  lOid,  payable  on  11  Nov.,  at  36  North 
Parade,  Bradford. 

Rescinding  Order 

Halifax.  G.  H.  Ck>llins,  electrical  engineer, 
latelv  carrying  on  business  at  Astoria  Bldgs, 
Bri^pouse.  Receiving  order  dated  27  Aug., 
1958,  rescinded  as  from  4  Oct. ;  all  debts 
paid  in  full. 

Application  for  Discharge 

Exeter.  B.  G.  Slater,  electrical  engineer, 
formerly  carrying  on  business  at  12  George 
St,  Exmouth.  Application  for  discharge  to 
be  heard  at  The  C^tle,  Exeter,  on  24  Nov.. 
at  2  p.m. 


MEETINGS  TO  NOTE 


THURSDAY,  10  NOV. 

I.E.E.  (Utilisation  Section).  "The  Logmotof^-A 
Cylindrical  Brushless  Variable-Speed  Induction 
Motor,'*  Professor  F.  C.  Williams,  E.  R.  Laith- 
waite,  J.  F.  Eastham  and  L.  S.  Pisaott.  **  Brushless 
Variable-Speed  Induction  Motors  Using  Phase- 
Shift  Control,**  Professor  F.  C.  Williams,  E.  R. 
Latthwaite.  J.  F.  Eastham  and  W.  Farrer.  Savoy 
PI.  W.C.2.  5.30  p.m. 

I.E.E.  (W.  Wales).  "The  ShiekUns  of  Over- 
head Lines  Against  Lightning."  J.  H.  Gridley. 
Conference  Room,  S.  Wales  Electricity  Board. 
The  KJngsway,  Swansea.  6  p.m. 

INSTITUTIGN    OF    CiVIL    ENGINEERS.    DisCUSSion: 

"The    Economics    of    Airlifts    for    Major    Con- 
struction."  Gt.  George  St.   S.W.I.   5.30  p.m. 

Institution  op  Production  Enoinecrs  (N. 
Midlands).  "Machine  Tool  Control,"  C.  J. 
Charnley.  Qiften's  Hall.  Grand  Hotel.  Leicester. 
7.15  p.m. 

Society  op  Instrument  Tbchnolooy  (Liver- 
pool). "Some  Recent  Advances  in  Radiation 
Pyrometry.**  B.  W.  Barley.  M.A.N.W.E.B. 
Industrial  Development  Centre.  7  p.m. 

British  Institution  of  Radio  Engineers  (Scot- 
tish). V.H.F.  AM/FM  Transistor  Receivers.*' 
H.  A.  Heins.  Institution  of  Engineers  and  Ship- 
builders. Elmhank  Cres,  Glasgow.  7  p.m. 

A.S.E.E.  (Bradford  and  District).  "Power 
Transformers.^'  J.  Bennett.  Midland  Hotel. 
7.30  p.m. 

A.S.E.E.  (S.W.  London).  "Under-floor  Heating." 
L.  Bishop:  and  "Maintenance  of  an  Electro- 
plating Plant,"  B.  Mitchison.  Prince  of  Wales 
Hotel.  S.W.I9.  8.30  p.m. 

FRroAY,  11  NOV. 

I.E.E.  Joint  meeting  with  Royal  Aeronautical 
Society.  "The  Future  of  'Electrics'  and  'Elec- 
tronics' hi  Aircraft  and  Guided  Missiles,"  The 
Rt  Hon  The  Viscount  Caldecote.  Savoy  PI. 
W.C.2.  5.30  p.m. 

I.E.E.  (Tees-side).  Annual  dinner  and  Reunion. 
Zetland  Hotel,  Saltbum-by-che-Sea.  7.30  p.m. 

Junior  Institution  of  Engineers.  "Railway 
Signalling  Problems  hi  a.c.  Traction  Areas.^' 
'if.  J.  N.  Riddle.  Pepys*  Hse,  14  Rochester  Row. 
S.W.I.  7  p.m. 

E.P.E.A.  (Meter  Engineers'  Technical  Group). 
Discussion:  "Prepayment  Methods."  Caxton  Hall. 
Westminster.  S.W.I.  6.30  p.m. 

Society  of  Cnstrumbnt  Technology  (Mid- 
lands). "The  Ck>mmon-senw  Approach  to  Instru- 
ment Manufacture."  C.  E.  T.  Cridland.  Lecture 
Theatre  of  the  Byng  Kendrick  Suite,  at  the 
Gosta  Green  College  of  Technology,  Aston  St, 
Birmingham.  7  p.m. 

E.I.B.A.  Ball  at  Grosvenor  Hse,  at  7  p.m. 


MONDAY,  14  NOV. 

I.E.E.  (Electronics  and  Communications  Sec- 
tion). Discussion:  "Tbnnel-Diode  Application  and 
Circuitry.**  Savoy  PI.  W.C.2.  5.30  p.m. 

I.E.E.  (Mersey  and  N.  Wales).  "Teaching  and 
Learning  Machines,"  C.  E.  G.  Bailey.  Joint 
meeting  with  the  North  Western  Association  of 
the  Institution  of  Civil  Engineers.  Town  Hall. 
Chester.  6.30  p.m. 

I.E.E.  (Western).  "The  Measurement  Basis  of 
Electricity  Supply  Metering,"  J.  W.  Skinner. 
South  Wales  Institute  of  Enghieers.  Cardiff. 
6  p.m. 

I.E.E.  (N.E.  Measurement  and  ElectronJcs). 
"Thermistors— Their  Theory,  Manufacture  and 
Application,**  R.  W.  A.  Scarr  and  R.  A. 
Setterington.  Rutherford  College  of  Technology, 
Newcastle.  6.15  p.m. 

I.E.E.  (E.  Anglia).  "The  Oral  Presenution  of 
ScienUfic  Material,**  A.  Clow.  Technical  C:ollege, 
(Cambridge.  6.30  p.m. 

I.E.E.  (S.  Midlands  Supply  and  Utilisation 
Group).  "Some  Considerations  in  the  Application 
of  Power  Rectifiers  and  Converters,''  J.  P. 
McBreen.  College  of  Technology,  Gosu  Giecn, 
Birmingham.  6  p.m. 

iNSTTTUnON     OF     MECHANICAL     ENGINEERS     (lud. 

Admin,  and  Eng.  Production  Group).  Discussion: 
"Adhesives  Engineering."  Birdcage  Walk,  S.W.I. 
6  p.m. 

Society  of  Instrument  Technology  (Man- 
chester). "Intrinsic  Safety  Requirements.**  H.  C. 
Lister.  College  of  Science  and  Technology, 
SackviUe  St.  6.45  p.m. 

I.E.S.  (Sheffield).  **History  of  Lighting." 
J.  W.  T.  Walsh.  Grand  HoteL  6.30  p.m. 

Public  Works  and  Municipal  Services 
Exhibition  at  Olympia  until  19  Nov. 

Junior  Institution  of  Engineers  (Sheffield). 
President's  address:  "Some  Recent  Developments 
in  Public  Electricity  Supply,"  A.  Haddock. 
Livesey  Clegg  Hse,  44  Union  St.  7.30  p.m. 

A.S.E.E.  (Bournemouth  and  District).  "Stage 
Lighting."  Grand  Hotel,  Firvale  Rd.  8  p.m. 

A.S.E.E.  (Central  London).  "Panelec  Under- 
floor  Heating.*'  E.  A.  Moneypenny.  White  Hall 
Hotel,  Bloomsbury  Sq,  W.C.l.  7.15  p.m. 

A.S.E.E.  (N.W.  London).  "Variable  Speed 
Drives,'*  V.  W.  Press.  Ontury  Hotel,  Wembley. 
8.15  p.m. 


TUESDAY,  15  NOV. 

I.E.E.  (Measurement  and  (Control  Section). 
"Discrete  Analogue-Computer  Compensation  of 
Sampled  Data  Control  Systems,*'  T.  Ghicharoff. 
Savoy  PI.  W.C.2.  5.30  p.m. 
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Meetings  to  Note — continued 

I.E.E.  (N.W.  Measurement  and  Control  Group). 
Lecture:  **The  Behaviour  of  Protective  Current 
Transformers  Under  Fault  Conditions/*  J.  W. 
Hodskiss.  Engineers'  Club,  Manchester.  6.15  p.m. 

I.E.E.  (Scottish).  Centre  Dinner-dance.  Gros- 
venor  Restaurant,  Glasgow.  6.30  p.m. 

I.E.E.  (N.  MidUnds  Utilisation  Group).  "Elec- 
triciur  in  the  Manufacture  of  Hydrogen  Peroxide,*' 
B.  E.  A.  Vigers  and  R.  O.  Fletcher.  Bradford 
Institute  of  Technology.  6.30  p.m. 

I.E.E.  (Southern).  "The  Shielding  of  Overhead 
Lines  Against  Lightning."  J.  H.  Gridky.  Tech- 
nical College,  Farnborough.  6.15  p.m. 

I.E.E.  (Cambridge  Electronics  and  Measure- 
ment  Group).  Electronics  and  Communications 
Section  Chairman's  Address:  "Channelling — A 
Sketch,'*  T.  B.  D.  Terroni.  Cavendish  Laboratory. 
8  p  m. 

I.E.E.  (N.  Staffs  Graduates  and  Students). 
"Interference  Between  Communications  and  Power 
Circuiu,"  E.  J.  Waddon.  Stafford. 

I.E.E.  (Southern  Graduates  and  Students). 
"Power  Distribution."  K.  P.  Boxal.  C.E.G.B. 
Offices.  High  St,  Portsmouth.  6.30  p.m. 

I.E.S.  (Liverpool).  "Ship  Lighting  Perils  and 
Prospects  for  the  Lighting  Engineer,"  J.  T. 
Grandy  and  C.  H.  Vaughan.  Electrical  Industrial 
Development  Centre  of  the  Merseyside  and  N. 
Wales  E.B.,  Paradise  St.  6  p.m. 

A.S.E.E.  "The  Application  of  Transistors  and 
Other  Semiconductor  Devices  in  Industry."  D.  D. 
Jones  and  E.  Jackets.  MagiMt  Hse,  Kingsway, 
W.C.2.  6.30  p.m. 

A.S.E.E.  (E.  Kent).  "Television  Broadcasting 
Engineer'ng,"  L.  G.  Dive.  Clarendon  Hotel, 
Broaduairs.  8  p.m. 

A.S.E.E.  (Oxford  and  Districts).  ''Electrical 
Aids  to  Labour  Saving  in  the  Home.'*  Miss  Lois 
Stevens.  EmplDyment  Exchange.  8  p.m. 

A.S.E.E.  (W.  Kent).  "Railway  Electrification." 
Rose  and  Crown  Hotel.  Tonbrldge.  7.30  p.m. 


WEDNESDAY,  16  NOV. 

I.E.E.  (Supply  Section).  "Radiocommunication 
in  the  Power  Industry."  E.  H.  Cox  and  R.  E. 
Martin.  Savoy  PI.  W.C.2.  5.30  p.m. 

I.E.E.  (S.  Western).  "The  Post  Office  TSTe 
lOP  Valves  for  Submarine  Telephone  Repeaters," 
F.  H.  Reynolds.  S.W.E.B.  Electric  HaU,  Torquay. 
3  p.m. 

I.E.E.  (Sheffield).  **A  Survey  of  Street  Lightitig 
and  Its  Future."  W.  R.  Stevens  and  H.  M. 
Ferguson.  University,  Mappin  St,  Sheffield. 
6.30  p.m. 

I.E.E.  (S.  Midlands),  faradav  Lecture:  "Tran- 
s-stors  and  All  That."  L.  J.  Davies.  Temple 
Speech  Room.  Rugby.  6.30  p.m. 

Institvt:on  op  Mechanical  Engineers  (Edu- 
cation Group).  "Teaching  of  Metallurgy  to 
Engineers,"  Professor  J.  G.  Ball.  Birdcage  Walk, 
S.W.I.  6  p.m. 

British  Institution  of  Radio  Engineers 
(Computer  Group).  "Digital  Computing  Elements 
for  Instructional  Use."  Lt^ol  I.  W.  Peck. 
London  School  of  Hygiene  and  Tropical  Medi- 
cine. Keppel  St,  W.C.I.  6.30  p.m. 

British  Institution  of  Radio  Engineers 
(Merseyside).  "The  Design  of  High  Quality  Sound 
Reproducing  Equipment,"  R.  T.  Lakin,  K.  Davin 
and  F.  C.  Gibson.  The  Adelphl  Hotel.  UverpooL 
7  p.m. 

A.S.E.E.  (Nottingham).  "Electrical  Thermal 
Storage  Heat'ng."  P.  G.  Cope.  Nottingham 
Mechanics  Inst'tution.  Trinity  Sq.  7.30  p.m. 

A.S.E.E.  (Wolverhampton  and  District).  "Photo- 
electric Control  Equipment  in  Industry."  C.  J. 
Teece.  Chamber  of  Commerce,  District  Bank 
Chmbrs,  Lichfield  St.  7.45  p.m. 

Electrical  Association  for  Women.  "Plastics 
in  the  Home."  M.  Kaufman.  I.E.E.,  Savoy  PI, 
W.C.2.  2  p.m. 


THURSDAY,  17  NOV. 

I.E.E.  (Southern).  "Engineering  Education  of 
the  Technical  Universities  in  Western  Germany." 
D.  B.  Wclboum,  Professor  D.  B.  Spalding  and 
G.  L.  Ashdown.  (Joint  meet'nR  with  Southern 
Branch  of  I.Mcch.E.).  Central  Electricity  Gener- 
ating Board  Offices,  111  High  St.  Portsmouth. 
6.30  p.m. 

I.E.E.  (Irsh),  "Aviation.  Navigational  Systems," 
O.  Jones.  Physical  Laboratory.  Trinity  College. 
Dublin.  6  p.m. 

Chelmsford  Engineering  Society.  "Engineer- 
ing Aspects  of  the  Zeta  Project,"  P.  B.  Clarke. 
Crompton's  Social  Hall.  7.30  p.m. 

iNSTiTimoN  OP  Plant  Engineers  (Blackburn). 
"The  Auiomafc  Control  of  Level  in  Boilers," 
C.    G.    Scolding.   Castle   Hotel.    7.30  p.m. 

Diesel  Engineers  and  Users'  Association. 
"The  Practical  Application  of  Torouc  Con- 
veners." R.  G.  Hill.  Institute  of  Marine  En- 
gineers. 76  Mark  La,  E.C.3.  2.30  p.m. 


S.  Wales  Instituti  op  ENoiNEeKa.  "The 
Application  of  Electrical  Engineering  Princlplct 
in  a  Modem  TInplate  Industry,"  J.  Ncbey.  Park 
PI.  Cardiff.  6  p.m. 

Society  op  Instrument  Technology  (Control 
Section).  "The  Control  of  a  Single  Effect  Con- 
centrating Evaporator — Dynamic  Characteristics 
and  Analogue  Computer  Study,"  F.  P.  Lees, 
L.  W.  A.  Glasson  and  i.  A.  Anderson.  Manson 
Hse,  26  PortUnd  PI,  W.l.  7  p.m. 

Society  of  Instrument  Technology  (Grange- 
mouth). "Spectrophotometers."  R.  A.  C.  IsbcU. 
Leapark  Hotel.  7  p.m. 

Society  of  Instrument  Technology  (Bristol). 
"Instrumentation  in  the  Red-Brick  Industry/* 
M.  E.  C.  Stedham.  University  of  Bristol,  Dept. 
of  Physics.  The  Royal  Fort.  7.30  p.m. 

Society  op  Instrument  Technology  (E.  Mid- 
lands). "The  Wavelength  Standard  of  Length," 
K.  J.  Hume.  Derby  and  Dintrlct  College  of 
Technology,    Kedleston   Rd,   Derby.   7.15   p.m. 

SociEiY  OP  Instrument  Technology  (New- 
castle). "The  Evaluation  of  Industrial  Instru- 
ments." D.  M.  Bishop.  Conference  Room. 
Roadway  Hse,  Oxford  St.  7  pjn. 


FRIDAY,  18  NOV. 

I.E.E.  (N.  M'dlands).  Annual  dinner.  Queen's 
Hotel.  Leeds.  7  p.m. 

I.E.E.  (N.  Staffs).  "Radiocommunication  in 
the  Power  Industry."  E.  H.  C^ox  and  R.  E. 
Martin.  Technical  College.  Stoke.  7  p.m. 

Junior  Institution  op  Engineers.  Chairman's 
address:  "Simple  Instruments  for  Tanks  and 
Ppel'nes."  E.  M.  Baskerville.  Pepys'  Hse.  14 
Rochester  Row,  S.W.I.  7  p.m. 


MONDAY,  21  NOV. 

I.E.E.  (N.  Western).  Diacuaaioa:  "The  TeacUm 
of  Electrical  Network  Theory  and  Its  Applicatioai 
of  Electrical  Engneering."  Engineers'  ChA, 
Manchester.  6.15  p  m. 

I.E.E.   (N.    Eastern).  "Radiocommunication  io 

the    Power    Industry,"  E.    H.    Cox   and   R.  L 

Martin.    Neville    Hall,  Westcaic   Rd.    Newcastle 
upon  Tjme.  6.15  p.m. 

I.E.E.  (W.  Utilisation  Group).  "The  Character- 
istics and  Protection  of  Semioondociur  Rectifien," 
D.  B.  Corbyn  and  N.  L.  Potter.  South  Wesiera 
Electricity  Board  Demonstration  Theatre,  Old 
Bridge.  Bath.  6  p.m. 

I.E.E.  (Sheffield).  "Subscriber  Trunk  Dialliag," 
D.    A.   Barron.    Angel   Hotel.    Brigg.  7  pjn. 

I.E.E.  (Reading).  "Electronics  in  the  Postil 
Mail  Services."  G.  P.  Copping.  George  Hotel. 
King  St.  7.15  p.m. 

I.E.E.  (London  Graduates  and  Studcott). 
"Magnetic  Ampliflers  in  Power  Engineerioi," 
M.  J.  Pope.  Savoy  PI,  W.C.2.  6.30  p.m. 

Birmingham  Electric  Club.  "The  Fuel  Cell— 
A  Logical  Development  in  the  (jonsenratioo  of 
Natural  Resources,"  P.  W.  Jones.  Grand  HoceL 
6.15  p.m. 

I.E.S.  (Bath  and  Bristol).  "Lighting  for  Pin- 
duct^on."  W.  Guscott.  S.W.E.B.  Demonstniioa 
Theatre,  Bristol. 

I.E.S.  (Leeds).  "Eye  Strain  and  GUre  Dii- 
abTties  in  ReUtion  to  Artificial  Lighting."  G. 
Black.  British  Lighting  Council.  24  Aire  St. 
6.15  p.m. 

Ipswich  and  District  Electrical  >ssoaATioN. 
"50  c/s  Single-phase  A.C.  Electrification  oo 
British  RaUways,"  J.  W.  Greve.  Electric  Hk. 
7.15  p.m. 


NEW  COMPANIES 


Extracted  from  the  Register  issued  by  Jordan 
and  Sons  Ltd,,  116  Chancery  La,   W.CJ. 

ATonboorne  Ekctrlod  Co.  t.td.«  12  Park- 
stone  Rd,  Poole,  Dorset.  Nom.  cap. :  £5.000. 
Dealers  in  domestic  and  household  appli- 
ances, etc.  Dirs.:  Peter  E.  Wren  and  Ernest 
F.  Spinney. 

E.  Booth  and  Son  Ltd.,  82  Abbey  St, 
Nuneaton.  Manufacturers  of  and  dealers  in 
radio,  electrical  and  mechanical  apparatus, 
etc.  Nom.  cap.:  £2,000.  Dirs.:  Edwd.  Booth 
and  Alexina  M.  Booth. 

B.  Botler  (RJpon)  Ltd.,  4  High  Shellgate, 
RJDon.  Manufacturers  of  and  dealers  in 
radio  and  electrical  apparatus,  etc.  Nom. 
cap.:  £4,000.  Dirs.:  Benjamin  Butler  and 
Mrs  Joan  M.  Butler. 

Alex  Coleman  Ltd.  Manufacturers  of  and 
dealers  in  radio,  electrical  and  mechanical 
apparatus,  etc.  Nom.  cap.:  £1,000.  Dirs.: 
Alexander  E.  Coleman  and  Irene  Coleman, 
Nyima,  Buller  Rd,  Thornton  Heath,  Surrey. 

Demako  Ltd.,  6  Surrey  St,  W.C.2.  Manu- 
facturers of  and  dealers  m  vacuum  cleaners, 
etc.  Nom.  cap.:  £100,  Dirs.:  To  be 
appointed  by  subs.  Subs.:  Stanley  H.  Lucas 
and  Francis  A.  Dean. 

Don  and  Dearne  Electrical  Ltd.,  Water- 
side Mills,  Greenfield,  Oldham.  Nom.  cap.: 
£100.  Dirs.:  Rupert  E.  T.  Nichok  and 
Roger  M.  Tomson. 

Electrical  Contractors  (Manchester)  Ltd., 

19  Great  Dulcie  St,  Manchester  3.  Nom. 
cap.:  £.^00.  Dirs.:  Albert  W.  S.  Little  and 
Albert  V.  Little. 

E.W.N.  Electrics  Ltd.  Nom.  cap.:  £1,000. 
Dirs.:  Ernest  Nott  and  Mrs  Eleanor  M. 
Nott.  15  Hazelmere  Close,  Bedfont,  Feltham, 
Middx. 

G.W.  Electrical  Ltd.,  123  Pall  Mall. 
S.W.I.  Nom.  cap.:  £100.  Dirs.:  Louis  H. 
Watt  and  Stanley  A.  Green. 

J.  D.  Hall  Ltd.  Manufacturers  of  and 
wholesale  and  retail  dealers  in  and  agents 
for  domestic  household  and  general  elec- 
trical equipment,  etc.  Nom.  cap.:  £500. 
D»>s.:  John  D.  Hall  and  Mrs  Ethel  E.  Hall, 
•*Plnhay,"  Yarningale  Common,  Claverdon, 
Warwicks. 

Hesa  Electrical  Wholewie  Co.  Ltd.,  892a 
Uxbridjw  Rd,  Hayes,  Middx.  To  take  over 
the  business  carried  on  at  Haves  by  S.  R. 
Hansen,  etc.  Nom.  cap.:  £5,000.  Dirs.: 
Stanley  R.  Hansell  and  Mrs  Jamesina  M. 
W^don. 


Home  Electrical  Prodndi  (IVfidbads)  UL, 

39  Queens  Rd,  Coventry.  Nom.  cap.:  £100. 
Dirs.:  Arthur  T.  Bowring,  James  R-  B. 
Park,  Leonard  W.  Kemp  and  Walter  H. 
Jones. 

Home  Electrical  Products  (Northcni)  Ui 
Nom.  Cap. :  £100.  Other  oarticulars  arc 
similar  to  Home  Electrical  Products  (Mid- 
lands) Ltd. 

Home  Electrical  Products  (Soothcn)  Ui, 
39  Queens  Rd,  Coventry.  Letters « of  and 
dealers  in  electrical  and  domestic  appliance, 
etc.  Nom.  cap.:  £100.  Dirs.:  Arthur!. 
Bowring,  James  R.  B.  Park,  Leonard  W. 
Kemp  and  Walter  H.  Jones. 

Kerstar  Ltd.,  16  Sheep  St,  Northampton. 
Electrical  engineers,  etc.  Nom.  cap.:  £1,000. 
Dirs. :  Hugh  F.  Kerins  and  Veljko  Surcevrc. 

D.  R.   Kershaw   Ltd.,   ''Villa   Neptune," 
Seafield   Park   Rd,   Htllhead,   nr.   Farehatn. 
Hants.    Electrical    contractors,    radio  an^ 
television  engineers,  etc.  Nom.  cap.:  £100- 
Dirs. :  Delwyn  R.  Kershaw  and  Mrs  Sylvis 
L  Kershaw. 

G.  T.  M.  LampUn   Ltd.,  3  Acorn  Rd« 
Gillingham,     Kent.     Electrical    contractors^ 
engineers,   etc.   Nom.   cap.:    £1.000.  Dirs.' 
Geo.   T.   M.   Lampkin  and   Mrs  Alma  E^ 
Lampkin. 

L.D.P.  Consultants  Ltd.,  52  Bedford  Row^ 
W.C.l.  Consultants  in  the  installation  an(f 
application     of    all    forms     of    cybernetic 
systems,  etc.  Nom.  cap.:  £100.  Dirs.:  Brian 
D.  Corbett  and  John  K.  Melling. 

C.  S.  Martin  Holdings  Ltd.  General,  elec- 
trical and  mechanical  engineers,  etc.  Nom. 
cap.:  £9.500.  Dirs.  not  named.  Subs.:  Wm. 
Leask,  56  Wavctree  Drive.  Leicester:  and 
Margaret  E.  Tibbies,  217  Glenfield  Rd. 
Leicester. 

E.  M.  McNaBy  Ltd.,  159  Lytham  Rd, 
Blackpool.  Electrical  goods  dealers,  etc. 
Nom.  cap.:  £100.  Dirs.:  Arthur  MacNally 
and  Mrs  Eileen  M.  NacNally. 

M.  and  R.  Electrical  Services  Ltd.,  The 

Gables.  Station  Rd,  Ystradgynlais,  Swansea. 
To  take  over  the  business  carried  on  by 
company  of  same  name  at  Ystr«idgynlais, 
Swansea,  etc.  Nom.  cap.:  £1,000.  Permanent 
dirs.:  Stanley  Morgan  and  Mrs  Mary 
Morgan. 

Roston  Electrical  Ltd..  434  Euston  Rd. 
N.W.I.  Nom.  can.:  £1,000.  Dirs.:  BasU  B. 
Stone  and  Elsie  M.  Stone. 

Tdeohone  Maintenance  and  Installations' 
Co.  Ltd..  Ferndown,  Northwood  Hills.  Nom.  - 
cap.:  £100.  Dirs.:  Colin  Will  and  Leonardi 
M.  Davis. 


ical  Times,  10  November,  19tiO 


1EAVY   DUTY 


FUSE-Sl/VITCHES 

for  vokages  not  exceeding  600  voles 

AKE    LIGHT    WORK    OF    HEAVY    LOADS 

Complying  with  BS  3185, 1959,  the  range  comprises 
60,  100,  150,  300  and  400  amp  sizes,  all  fitted 
with  Aeroflex  Unilag  high  breaking  capacity 
rcwireable  cartridge  fuse-links  of  dimensions  to 
the  provisions  of  Appendix  J,  BS  88. 
In  order  to  exploit  the  time  lag  and  non- 
ageing  charact eristics  of  Aeroflex  Fuses,  these 
switches  have  been  tested  beyond  the  require- 
ments of  the  British  Standard. 
MAKING  CAPACITY :  46  k.a.  FUSE  BREAKING  CAPACITY :  46  k.a. 
SWITCH  BREAKING  CAPACITY :  5  to  6  limes  rated  current  at  0.3  power  factor. 


n  AMP  rUSE-SWITCH 


Parmiter  Hope  &  Sugden  Ltd. 
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(How  to  win  friends  and  influence  customers  with  the  nearest 

thing  to  daylight— MAZDA  °kolor-rite  fluorescent  lamps) 


Daylight  not  only  helps  skilled  workers 
to  do  **  close  work  '\  it  also  helps  to  sell 
what  they're  making.  It  sells  anything 
from  food  to  fabrics,  from  ice-cream  to 
ideas.  Only  with  daylight  can  you  be 
absolutely  sure  that  what  you're  dis- 
playing has  a  fighting  chance  of  looking 
"the  real  thing". 

But  what  happens  at  night,  or  indoors, 
when  there's  a  shortage  of  daylight? 
Easy.  Now  you  simply  buy  it— in  the 


form  of  the  new  Mazda  °Kolor-rite  fluor- 
escent lamps.  These  lamps  really  are  the 
nearest  thing  to  daylight.  And  because 
they  have  the  effect  of  bringing  outdoors 
indoors,  they  enable  colours  to  look 
fresh  and  natural.  What  more  could  you 
want  to  make  any  presentation  vividly 
attractive  ?  Be  sure  you're  getting 
Mazda  °Kolor-rite  fluorescent  lamps. 
Made  in  5  ft,  tubes  with  B.C.  and  Bi-pin 
caps.  Also  in  4  ft,  tubes  with  Bi-pin  caps. 
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ROTATING    MACHINES 

S>VITCHGEAR 

CONTACTOR  TYPE  CONTROt.  GEAR 

TRANSFORMERS 

RECTIFIERS 
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With  three  tfuarteri 
century  experience 
behind  them. 


HE    ELEQRIC    CONSTRUCTION    COMPANY    LTD    WOLVERHAMPTO  * 
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Protection  coordonn4«  de  feeder/transformateur   ...     747 

La  fonction  principale  de$  dispositifs  de  protection  des 
syst^mes  de  distribution  d'6nergie  electrique  est  de  parer 
aux  effets  des  fautes  et  locsllser  les  zones  troubl6es.  La 
c6!ertt6  d'op6ration  est  essentlelie  lorsque  des  fautes 
transitoires  se  r^ve'ent  qui,  6tant  domnnageables,  pour- 
raient  devenir  autant  de  fautes  persistantes.  Dans  le  cas 
de  r^seaux  h  double  lignes  entre  la  source  et  la  faute 
elle-meme,  ces  deux  lignes  devront  etre  Isoldes.  Le  prob- 
Idme  de  la  coordination  des  r^glages  des  relais  protec- 
teurs,  interrupteurs  et  retardennents  dans  le  but  d'effectuer 
un  fonctionnennent  judicieux  est  discut6 

Mot«ur  d'induction  h  Vitesse  variable  ...  ...     753 

L'usage  d'un  enroulennent  statorique  dispose  de  teile 
fa^on  que  I'espacennent  physique  entre  les  centres  des 
groupes  de  phases  permet  d'obtenir  la  vitesse  variable  d'un 
moteur  d'induction,  cage  6cureuil.  L'enroulenrient  stafc- 
rique  est  alimente  par  un  transformateur  polyphasy  In- 
corporant  un  enrouiement  h  espacement  logarithmlque. 
L'interconnexlon  des  deux  dispositifs  a  pour  effet  de 
changer  le  nombre  effectif  de  poles  sur  le  stator  du  moteur. 
soit  done  le  pas  des  poles  et,  con$6quemment,  la  vitesse. 
La  technique  en  question  a  6t^  d6nomm6e  "  etirage  de  la 
pole  ". 

Pr^Mntation   de  Combustible  Nucl^aire       769 

Dans  les  r6acteurs  d'6nergie  nucl6aire  britanniques 
j'uranium  est  contenu  dans  des  bidons  d'alliage  au 
magnesmnn.  La  forme  employee  pour  les  r6acteurs  de 
distribution  d'6nergie  consiste  soit  d'ailettes  h6licoTdes  h 
I'ext^rieur  du  bidon  et  d'ailettes  longitudinales  ("fen- 
deuses  ")  pour  disperser  le  passage  des  gaz;  soit  encore 
des  fendeuses  h6llcoTdes  et  ailettes  longitudinales.  La 
consideration  de  la  chaleur  m^ne  a  ce  choix  de  forme. 


Mn  Mmmmtr  Nmk 

Ausgerichteter    Speisetransformatorschutz     ...  ...     747 

In  Kraftstromnetze  eingebaute  Schutzvorrichtungen 
dienen  vor  aliem  dazu,  den  Auswirkungen  von  Netzfehlern 
vorzubeugen  und  Storbereiche  einzugrenzen.  Bei  vor- 
ubergehenden  Storungen  1st  ein  schnelles  Ansprechen  der 
Schutzvorrichtungen  von  primarer  Bedeutung,  damit  keine 
Beschadigungen  entstehen,  die  leicht  zu  Dauerstorungen 
fuhren  konnten.  Gibt  es  zwei  stromwege  zwischen  Strom- 
quelle  und  Fehlerort,  so  muss  fur  die  Trennung  beider 
Leitungen  Sorge  getroffen  werden.  Der  Artikel  befasst 
sich  mit  dem  Problem  der  Koordinierung  bei  der  Ein- 
stellung  von  Schutzrelais,  Unterbrechern  und  Verzogerungs- 
vorrlchtungen  wenn  es  sich  darum  handelt,  eine  selektive 
Wirkungswelse  zu  erzieien. 

Asynchronmotor  mit  veranderlicher  Drehzahl  753 

Die  Verwendung  einer  Statorwicklung,  die  so  angeordnet 
ist,  dass  die  raumliche  Entfernung  zwischen  Phasengrup- 
penmittelpunkten  veranderlich  ist  macht  es  moglich,  einen 
Asynchronmotor  mit  Kurzschlusslaufer  als  Regelmotor  zu 
botreiben.  Hierzu  wird  die  Statorwicklung  von  einem 
phasenvervielfaitigenden  Transformator  gespeist,  eine 
Wicklung  mit  logarithmischer  Teilung  aufwelst.  Durch 
Verblnden  dieser  beiden  Vorrichtungen  untereinander 
lasst  sich  die  wirksame  Polzahl  des  Motorstanders  und 
damit  dessen  Poltellung  und  folglich  die  Drehzahl  des 
Motors  andern.  Fiir  dieses  Konstruktionsprlnzip  ist  die 
Bezeichnung  "  Poldehnung  "  gepragt  worden, 

Ausfuhrungtform   nuklearen   Brennstoffs  ...     769 

Das  in  britlschen  nuklearen  Kraftwerken  verwendete 
Uran  wird  in  Behaltern  aus  Magnesiumlegierung  geliefert. 
Die  fiir  die  Reaktoren  von  nuklearen  Stromerzeugungsan- 
lagen  verwendete  Ausfuhrungsform  dieser  Behalter  weist 
entweder  schraubenformige  aussere  Rippen  und  langs- 
angeordnete  Rippen  ("  Aufspa'ter ")  oder  umgekehrt 
schraubenformige  Aufspalter  und  Langsrippen  zur  Zer- 
teiiung  des  Gasstromes  auf.  Diese  Formqebung  beruht  auf 
Warmedurchgangserwagungen. 
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The  largssi  oll-nilsd  cable  ever  to  be  made  at  AEI's  Gravesend  Worki  It  thia 
132  kV  3-cor«  glanl,  laid  under  the  busy  streets  of  Leicester.  8,000  yards  of  this 
cable  was  Installed  by  the  AEI  Construction  (Cablet  and  Lines)  Division  tor  the 
East  Midlands  Electricity  Board,  to  reinforce  the  supply  to  the  northern  area  of 
the  city. 

Some  vital  statistics:  0.60  sq.  In.  compacted  circular  copper  conductors;  aluminium 
oil  ducts;  lead  sheathed  with  tin  bronie  reinforcement  and  protected  with 
■nil- corrosion  serving;  overall  diameter  4.85  In.  Supplied  on  11  ft  diameter  drums 
weighing  12  tons  each. 


CABLE    DIVISION 

Aascclated  Eleotrloal  Industries  Limited 

Cable  Sales  Department 

S1-63  Hatton  Garden,  London  E.C.1.    Phone:  CHAncery  SSas 
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SHORT-CIRCUIT  IN  TRADE 

Net  price  trading  direct  to  large  users  is  on  the  increase  in  the  electrical  industry; 
it  is  becoming  so  prevalent  that  last  week  a  public  protest  against  it  was  made  by 
a  well-known  contractor.  The  names  of  the  manufacturers  and  wholesalers 
indulging  in  this  form  of  short-circuiting  of  contractors  are  commonly  known,, 
though  spoken  only  with  bated  breath.  It  is  in  the  lighting  field  that  the  practice 
has  principally,  though  not  wholly,  developed;  and  here  at  least  there  may  be 
some  sympathy  for  the  manufacturers'  viewpoint.  They  maintain  lighting  design 
departments  and  often  deal  direct  with  large  users  in  the  planning  of  installations. 
It  may  seem  a  natural  corollary  to  them  to  extend  this  to  direct  trading  on  net 
terms.  On  the  other  hand,  the  electrical  contractor  has  a  firm  stake  in  the  installa- 
tion, not  only  in  the  fixing  and  connection  of  fittings,  but  in  his  overall  responsibility 
for  the  installation,  a  stake  that  was  recognised  in  the  former  discount  structure. 
Discounts  have  to  be  earned,  not  merely  acquired,  and  if  pricing  policy  of 
contractors  reflected  this  more  patendy  it  would  be  less  easy  for  net  price  selling 
to  extend.  The  real  diflSculty  arises  from  the  uncertainty  of  the  discount  situation 
at  the  time  of  tendering.  There  seems  little  doubt  that  the  orderly  trading  conditions 
of  the  past  will  be  under  continuous  attack  in  the  future.  The  temptati(Hi  to  secure 
an  initial  trading  advantage  will  always  be  there,  without  thought  to  the  eventual 
outcome  to  which  such  practices  may  lead.  Fortunately,  there  are  still  many  in  the 
industry  who  favour  more  orderly  trading.  Some  discussions  have  already  taken 
place  between  associations  on  this  particular  problem  of  net  price  selling,  but 
inevitably  the  RTP  Act  hangs  heavily  over  all  such  proceedings.  Yet  some  solution 
must  be  found,  even  though  it  be  no  more  than  strong  self-discipline,  if  trading 
conditions  are  not  to  deteriorate  to  the  level  they  have  in  some  other  countries. 
It  is  just  such  cases  as  that  discussed  here  that  are  in  the  minds  of  those  who 
urge  the  retention  of  some  form  erf  fair  trading  forum. 

GAS  TURBINE  TACTICS 

Announcement  that  the  CEGB  is  to  spend  £200,000  on  an  experimental  15  MW 
gas-turbine  plant  for  instaUation  at  Hams  Hall  raises  questions  about  the  best  way 
to  use  such  low  capital  cost  units  in  electricity  supply.  Installation  of  this  particular 
unit  at  a  power  station  has  presumably  been  decided  on  as  a  convenient  arrange- 
ment for  a  prototype  whose  abilities  are  still  to  be  investigated.  (Provision  of  a 
20  MW-rated  alternator  may  be  significant.)  The  quick-starting  characteristic  of 
gas-turbine  generators  and  their  suitability  for  remote  control  without  continual 
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attendance,  demonstrated  in  this  country  in  the 
3  MW  SWEB  installations,  otherwise  call  for 
installation  nearer  load  centres,  where  transmission 
losses  are  minimised  and  standby  value — so  far  as 
consumers  are  concerned*  at  least — is  at  a  maxi- 
mum. If  the  trials  prove  successful,  15  MW  at  just 
over  £13/kW  in  capital  cost  for  the  complete  set  is 
going  to  be  a  weapon  worth  thinking  about  in  the 
fight  with  the  peak  demand.  Relevant  figures  in 
financial  terms  include  peak  kW  on  the  bulk  supply 
tariff  chargeable  at  £7  2s,  and  interruptible  supply 
allowance  of  £3  19s/kW.  Taken  in  conjunction  with 
standby  advantages,  that  sort  of  cost  is  likely  to 
make  area  boards  think  hard  about  their  generating 
rights  under  the  1957  Electricity  Act,  and  the  larger 
industrial  undertakings  wonder  about  their  own 
peak-lopping  possibilities. 

COMMERCIAL  FREEDOM  IN  SUPPLY 

Last  week's  House  of  Commons  debate  on  invest- 
ment in  nationalised  industries  brought  out  the  usual 
rash  of  MPs  who  are  concerned  at  the  high  level 
of  investment  demanded  by  electricity  supply.  Many 
of  them  made  speeches  showing  clearly  that  they 
had  not  studied  their  subject  before  offering  the 
Government  the  benefit  of  their  advice;  but  amongst 
the  more  thoughtful  contributions  to  the  debate 
there  recurred  a  theme  which  needs  countering  by 
the  supply  industry.  It  is  the  argument  that  MP's 
should  consider  in  some  detail  the  annual  invest- 
ment programmes  of  each  nationalised  industry, 
every  year,  immediately  after  they  are  approved  by 
the  Government.  This  is  additional  to  the  study  of 
the  industries,  one  by  one,  by  the  Select  Committee 
on  Nationalised  Industries,  which  now  seems  to  have 
established  itself,  after  an  uncertain  beginning,  as  an 
effective  element  of  the  House  of  Commons 
machinery.  The  full  Select  Committee  inquiry  will 
come  round  to  each  board  about  once  every  seven 
years,  providing  the  overall  outside  evaluation  which 
Lord  Morrison  of  Lambeth  used  to  advocate  for 
public  corporations  in  the  early  days  of  political 
thinking  on  the  question.  The  new  idea  would 
involve  far  more  interference  and  would  inevitably 
delay  still  further  already  long-drawn-out  decision 
processes  which  control  spending.  There  will  no 
doubt  be  another  airing  of  the  new  scheme  when  a 
White  Paper  is  published  in  the  spring  to  give 
details  of  each  nationalised  industry's  self-financing 
target  for  the  next  financial  year;  and  the  Chancellor 
of  the  Exchequer  has  pronounced  himself  as  having 
an  open  mind  about  it.  The  supply  industry's  leaders 
should  lose  no  time  in  urging  the  undesirability  of 
such  extra  inquiries  from  the  operating  aspect:  and, 
indeed,  their  justifiable  irritation  at  the  number  of 
"investigations"  to  which  they  are  subject. 

REGULAR  WIRING  INSPECTION 

Members  of  the  National  Inspection  Council  for 
Electrical  Installation  Contracting  gathered  for  their 
annual     meeting    last    week    in     the    satisfactory 


knowledge  that  the  number  of  enrolled  contractors 
is  increasing  at  an  accelerating  rate.  In  the  current 
financial  year,  applications  for  membership  are  well 
ahead  of  those  previously  recorded.  Rate  oi  progress 
is  geographically  patchy,  for  contractors  are  fre- 
quently persuaded  to  join  because  of  the  decision  of 
local  authorities  and  others  controlling  large  volumes 
of  business  to  use  only  approved  electrical  con- 
tractors on  their  work.  In  consequence,  the  decision 
by  a  particular  county  council  or  the  like  brings  a 
flood  of  inquiries  from  the  area  concerned.  This 
means  a  rush  of  work  for  the  local  NIC  inspecting 
engineer,  for  two  full  inspections  (each  of  three  jobs) 
is  the  rule  rather  than  the  exception  before  a  small 
firm  is  admitted  to  the  NIC  roll.  Such  work  inevit- 
ably interferes  with  the  routine  inspections  which 
should  provide  a  yearly  check  on  how  contractors 
are  keeping  up  their  standards.  In  some  areas  the 
result  has  been  an  inspection  interval  nearer  18 
months  than  12.  To  bring  it  back  to  12  months  might 
need  two  more  inspecting  engineers  additional  to 
the  one  recently  appointed.  Further,  the  need  for 
flexibility  to  meet  the  uneven  incidence  erf  new 
applications  suggests  that  such  extra  staff  would  be 
more  effective  if  deployed  with  some  second  layer 
of  control  between  headquarters  and  districts. 
Perhaps  the  appointment  of  senior  engineers  to 
control  the  work  load  in  the  north  and  the  south  of 
the  country  is  worth  considering.  Money  is  a 
difficulty,  of  course.  Fees  do  not  cover  the  cost  of 
NIC  activities,  the  general  body  of  electricity  con- 
sumers pay,  through  area  boards,  contributions 
representing  a  little  more  than  ^/head.  But  a  slight 
increase  on  that  spending  seems  justified  if  the  over- 
all results  of  the  NIC  are  agreed  to  be  worth  while. 

THE  CONVENIENCE  OF  ELECTRICITY 

Electric  floor-warming  has  found  some  strange  bed- 
fellows. From  flats  to  factories,  and  houses  to 
hospitals,  the  unseen  installations  are  quietly  giving 
the  off-peak  load  the  industry  deserves.  The  South 
of  Scotland  Board,  which  has  done  so  much  pioneer- 
ing in  this  field,  has  been  looking  for  new  worlds  to 
conquer.  It  has  found  one;  it  is  a  public  convenience 
at  Stirling.  Not  an  ordinary  convenience,  but  one 
worthy  of  a  Welfare  State.  The  architecture  is  modern 
in  style,  so  excellent  as  perhaps  to  raise  doubts  as  to 
the  purpose  of  the  building  in  the  mind  of  an  urgent 
client.  Inside,  all  is  electric.  Not  only  is  there  the 
automatic  floor-warming  installation  in  the  Ladies, 
in  the  Gents  and  in  a  common  meeting  (dace,  the 
left-luggage  oflice,  but  there  are  ample  supplies  of 
electrically  heated  water  also;  while  for  those  who 
pass  the  class  distinction  of  a  coin-operated  turnstile, 
sockets  are  available  for  electric  shavers.  The  decor 
is  of  the  best.  This  new  public  asset  is  centrally 
situated,  significantly,  perhaps,  near  the  town  hall, 
a  scheduled  ancient  monument. 
Like  Clochemerle,  Stirling  has 
every  reason  to  be  proud  of  its 
ne>y  progress. 


This  week*s  quick  summary  of  electrical  news  faces  advertisement  page  20 
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Co-ordination  of  feeder  and 
ililil    transformer  protection 

by  A.  Saizmann,  Dipi.ing.,  a.m.i.e.e. 


kROTECTIVE  devices  for  power  systems  should  be 
regarded  as  an  insurance  against  the  cost  of  damage 
to  equipment  and  interruption  of  supply.  Their  main 
c  is,  therefore,  to  protect  the  system  from  faults  and 
[Q  the  effects  of  faults  on  the  remainder  of  the  network. 
the  event  of  a  traDsienl  fault,  the  protective  relay  should 
:rate  rapidly  and  before  serious  damage  occurs,  other- 
e  the  fault  might  develop  into  a  persistent  one.  Faster 
Tating  protective  gear  will  prevent  transient  faults  from 
omiiig  persistent.  However,  on  the  occurrence  of  per- 
ent  faults — namely,  faults  which  persist  regardless  of 

speed  of  operation  of  relays  and  circuit- breakers — the 
in  task  of  the  latter  is  to  isolate  the  faulty  line  section 
iiag  healthy  circuits  unaffected  by  faull-plus-load 
rents. 

n  power  systems  with  one  path  between  fault  and 
rce  of  supply  (radial  networks)  the  circuit-breaker 
Test  to  the  fault  should  open  first.  In  networks  with 
ible  paths  between  source  and  fault,  i.e.,  ring  mains 
;h  substation  has  two  in-feeds),  both  circuit- breakers  of 

faulty  section  should  operate  while  those  of  the  healthy 
:uits  should  remain  stable.  This  also  applies  to  power 
lems  with  multiple  paths  between  source  and  fault;  that 
interconnected  networks  having  complex  interconnec- 
is  forming  a  number  of  meshes. 
~rora  the  above  introductory  notes  it  follows  that  pro- 
Live  requirements  are  met  if  the  relays  (a)  disconnect 
Ity  feeders  with  the  minimum  of  delay  and  damage  to 

transmission  elements  and  (b)  stability  to  the  remainder 
the  power  system  is  ensured.  Discriminative  fault  clear- 
«  and  stability  are,  therefore,  of  primary  importance, 
xrimination  secures  disconnection  of  the  faulty  feeder 
y,  while  stability  means  that  healthy  hne  sections  remain 
ifiected  by  the  fault  current  passing  through  them. 
ce  discrimination  and  stability  are  interrelated,  it  is 
:ntial  that  improvement  of  discrimination  should  not 
at  the  expense  of  stability  and  vice  versa. 
rhcse  requirements  will  be  satisfied  by  employing  high 
ed  protective  gear,  namely  relays  and  circuit-breakers, 
I  by  co-ordinating  the  relay  settings  of  various  trans- 
ision  and  distribution  elements. 

n  dealing  with  the  problem  of  co-ordinating  relay  set- 
is  for  medium  voltage  systems,  it  is  in  accordance  with 


modem  practice  to  utilise  (a)  high  speed  switched  distance 
protection  with  stepped  time-distance  cbaracteristics  for 
transmission  lines,  (b)  induction  type  time  graded  over- 
current  relays  for  substation  transformers  located  on  the 
high  voltage  side  or  inverse  time  overcurrent  relays  located 
on  the  low  voltage  side  supplemented  by  high  set  instan- 
taneous overcurrent  relays  placed  on  the  h.v.  side,  (c)  over- 
all biased  differential  protection  for  large  size  transformers 
and  (d)  time  graded  overcurrent  relays  for  distribution 
networks. 

It  should,  however,  be  emphasised  that  difficulties  may 
arise  in  clearing  faults  discriminately  when  different  pro- 
tection methods,  such  as  overcurrent  and  impedance  pro- 
tection, are  applied.  Speedy  operation  of  relays  nearer  to 
the  source  of  supply  (second  zone  of  the  impedance  relay) 
cannot  be  reconciled  with  the  requirement  of  delayed 
operation  necessary  to  secure  selective  operation  with  trans- 
former overcurrent  protection.  Discriminative  fault  clear- 
ance can  be  achieved  only  at  the  expense  of  delayed  opera- 
tion of  the  impedance  relay  in  its  second  zone,  should  the 
overcurrent  relay  faQ  to  operate. 

Regarding  earth  fault  protection  of  transmission  lines,  no 
co-ordinating  problem  exists  when  switched  impedance 
protection  is  employed.  Using  a  single  impedance  relay  to 
cope  with  phase-to-phase  and  line-io-earth  faults,  it  must 
provide  Ihe  same  ohmic  setting  for  both  types  of  fault. 
Co-ordinating  of  feeder  and  transformer  relaying  will  also 
not  be  required  because  the  zero  sequence  networks  on 
either  side  of  the  transformers  are  isolated  from  one 
another,  hence  the  settings  of  the  relays  on  the  h.v.  side 
are  independent  of  those  on  the  l.v.  side.  This  applies  par- 
ticularly to  delta-star  or  star-tertiary-star  connected  trans- 
formers, the  star  point  of  the  latter  being  isolated  on  the 
high  voltage  side. 

For  example,  the  impedance  relay  acting  as  back-up 
relay  may  not  respond  correctly  in  the  event  of  a  line-to- 
earth  fault  on  the  l.v.  side,  because  the  starting  relay  of 
the  overcurrent  type  will  select  wrong  voltages.  For  a  delta- 
star  connected  unit  with  ratio  1 V  3,  l.v.  current  distribution 
1:0:0  will  yield  a  current  distribution  1:0:1  on  the  h.v.  side. 
Similarly,  for  a  slar-tertiary-star  connected  transformer 
with  transformation  ratio  1:1,  l.v.  current  distribution  1:0:0 
will  cause  a  distribution  i:i:i  on  the  h.v.  side. 

If  arc  suppression  coils  are  in  use  on  either  side  of  the 
transformer,  co-ordination  of  relaying  is  not  required  unless 
earth  fault  protection  is  provided  for  persistent  faults 
only.  In  this  case,  grading  of  the  relays  is  carried  oui 
independently  on  either  side. 

Radial  Networks 

For  these  circuits  we  apply  high-speed  impedance  protec- 
tion to  transmission  feeders,  while  transformers  and 
distribution  circuits  are  provided  with  inverse  time  over- 
current  relays  of  the  induction  type  (Fig.  1).  Here  the 
fault  current  magnitude  on  Ihe  lower  voltage  side  is 
practically  independent  of  change  in  generation  and  the 
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Fig.  2.    Graph  shewing  the  t/me-current  characteristic  of  the  invtne 
t/me-overcurrent  reiay.     Timt  setting  muitipiier  {TiM)^l'0 

inverse  portion  of  the  relay  time-current  characteristic 
(Fig.  2)  is  used  with  advantage  to  secure  discriminative 
operation  between  distribution  and  transformer  over- 
current  protection.  For  transmission  lines  (medium  voltage 
networks)  the  impedance  relay  in  use  is  a  single-phase 
unit  coping  with  various  type  of  faults.  The  maximum 
distance/impedance  to  which  the  relay  responds  is  called 
the  reach  of  the  relay  and  the  latter  operates  for  values 
below  that  for  which  it  is  set.  For  transformer  feeders, 
high-speed  protection  is  provided  for  the  total  length  of 
the  line  section  as  the  transformer  can  be  considered  as 
part  of  the  line  with  both  impedances  taken  together. 
Transformer  faults,  on  the  other  hand,  are  *'seen**  by  the 
impedance  relay  in  its  second  ](x>ne,  acting  as  back-up 
relay  in  the  case  overcurrent  protection  fails  to  operate. 
Second  zone  operating  time  is  equal  to  the  time  required 
for  the  overcurrent  relay  plus  a  time  allowance,  taking 
into  account  various  errors  of  the  protective  devices  and 
tripping  time  of  the  circuit-breaker. 

In  this  manner,  selective  operation  based  on  reach  and 
time  betwefen  impedance  and  transformer  overcurrent 
protection  can  be  achieved. 

The  procedure  of  co-ordinating  the  relay  settings  is  as 
follows: 

The  first  step  is  to  determine  the  setting  of  the 
overcurrent  relay  for  the  distribution  feeder  with  the 
Largest  current  transformer  ratio  (relay  C  in  Fig.  1).^  We 
select  the  current  setting  for  a  given  load  requirement 
while  the  time  setting  is  adjusted  to  its  minimum  value. 
The  current  setting  ranges  from  50%  to  200%  (seven 
steps)  while  the  time  setting  is  from  0  to  1-0  second  in 
steps  of  0*05  second. 

With  the  aid  of  the  standard  time-current  characteristic 
(Fig.  2)  the  relay  operating  time  is  determined  at  maximum 
time  setting  (TSM=l-0)  for  any  fault 
current.'  The  latter  can  be  expressed 
in  terms  of  multiples  of  the  relay  plug 
setting,  one  curve  being  utilised  for 
seven  current  settings. 

The  plug  setting  multiplier  (PSM)  is 
given  by: 

lOOF 
PSM= (1) 

R.N.S. 

where  F= fault  current  in  amps 
R=C.T.  ratio 
N=relay  nominal  current 
S= percentage  relay  plug  setting. 


The  CT  ratio,  fault  current  and  plug  setting  are,  therefore, 
required  to  determine  the  operating  time  t  at  a  time 
setting  multiplier  TSM=l-0  from  the  relay  characteristic. 

Any  other  time  setting  TSMz  will  give  an  operating 
time  tz  proportional  to  tx  TSMz. 

Assuming  relay  C  to  have  a  time  setting  TSMo  and 
current  setting  C%,  discriminative  fault  clearance  is 
ensured  if  the  transformer  overcurrent  relay,  B,  is  set  to 
operate  selectively  with  relay  C.  Taking  into  account  relay 
inaccuracy,  overswing,  current  transformer  errors  aod 
circuit-breaker  tripping  time  tpe,  a  discriminative  time 
interval  between  the  consecutive  relays,  B  and  C,  should 
not  be  less  than  to  plus  twice  the  tripping  time  tpe  of  the 
circuit-breaker  C  With  the  aid  of  equation  1,  the  graph 
(Fig.  2),  a  given  load  requirement,  current  setting  aiid 
minimum  time  setting  TSM,  we  can  determine  the 
operating  time  to  for  a  three-phase  fault  close  to  relay  C, 
the  fault  location,  "F,**  and  minimum  short-circuit  level  at 
the  source  of  supply. 

Thus,  the  optimum  operating  time,  ts,  of  relay  B  b 
equal  to  (to+2  tpo)  sec,  which  enables  us  to  determine  the 
time  setting  TSMb.  Selecting  a  current  setting  B%  for 
the  transformer,  we  get  PSMb  from  equation  1  and,  con- 
sequently, the  operating  time  too  from  the  graph  (Fig.  2). 
The  time  setting  ensuring  discriminative  fault  clearance 
is,  therefore,  TSMs^tB/tB^. 

As  a  f lu-ther  step,  we  now  consider  the  setting  of  the 
impedance  relay,  A.  High-speed  protection  is  applied  to 
the  first  zone  while  the  second  and  third  zones  are  set 
to  "see*'  faults  on  the  transformer  and  l.v.  distribution 
feeders,  and  the  operating  times  are  to  be  related  to 
transformer  overcurrent  protection.  Time,  ts,  of  relay  B 
and  tripping  time  tpB  of  the  circuit-breaker  determine 
tAs=(tB+2tpB)  the  operating  time  of  relay  A  in  the  second 
zone. 

It  should  be  emphasised  that  the  time-distance  charac- 
teristics of  the  inverse  time  overcurrent  relays,  B  and  C, 
are  almost  linear  (graph  B  and  C,  Fig.  3)  because  of  the 
relationship  t=K/If  and  If=Ki/D.  In  these  equations 
t=time  of  operation;  If=fault  current;  K  and  Ki= 
constants  and  D=distance  between  relaying  point  and 
fault.  It  follows  that  the  relay  operating  time  is  about 
proportional  to  the  impedance  of  the  transformers  and 
distribution  feeders,  hence  the  almost  linear  characteristic. 
In  Fig.  3  it  is  shown  that  the  second  zone  reach  (relay  A) 
has  to  be  terminated  before  graphs  A  and  C  intersect  to 
prevent  maloperation  in  the  event  of  a  fault  at  the  remote 
end  of  the  distribution  feeder. 

As  a  further  illustration,  let  us  consider  a  practical 
example   (see   Fig.   4).   A    10   MVA   transformer,  rati© 
33/11   kV,  impedance  10%,  is  fed  from  one  source  ^ 
supply  having  a  fault  capacity  700  MVA.  System  co 
stant  settings  of  relay  B,  symmetrical  three-phase  shoi 
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Fig.  3.    Time  distance  characteristic  of  impedance  and  inverse  time  overcurrent  nit 
for  c/rcuft  shown  in  Fig,  /.    A— characteristic  for  impedance  relay.    B^  characteristic^ 
for  transformer  ojc  relay.    C^characteristic  for  feeder  o/c  relay 
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evel  and  impedances  corresponding  to  the  mega- 
)eres  based  on  10  MVA  and  33  kV  and  expressed 
are  shown  on  the  diagram.  With  aid  of  equation  1 
graph.  Fig.  2,  calculated  fault  currents,  time  and 
settings  of  relay  B,  we  can  determine  the  operating 
amely,  tB=0*75  sec;  tBi=0-93  sec;  tBi=l'05  sec; 
f  sec;  and  tB4=l-32  sec,  showing  that  the  time 
characteristic  of  the  inverse  time  overcurrent  relay 
t  linear. 

Itemative  solution  of  the  co-ordinating  problem 
speed  transformer  protection  utilising  overcurrent 
Laced  on  the  l.v.  side.  Here  the  instantaneous  zone 
impedance  relay  "sees**  faults  within,  say,  90% 
n  in  Fig.  5.  The  second,  and  in  some  cases  the 
one  are  set  to  "see"  faults  on  the  distribution 
and  act  as  a  back-up  relay  for  the  busbars  and 
I  feeder  faults. 

is  manner,  most  of  the  transformer  faults  are 
at  high  speed.  However,  in  the  event  of  an  internal 
ay  the  divertor  compartment  of  the  tap  changer 
red — the  fault  cannot  be  removed  by  the  Buchholz 
It  will  be  cleared  by  a  circuit-breaker  remote  from 
L  In  some  cases,  high-set  instantaneous  overcurrent 
Kated  on  the  h.v.  side  should  be  considered  as  a 

y,  a  few  notes  on  interconnection  of  power  trans- 
.  For  star-tertiary-star  connected  units,  back-up 
3n  and  first  line  of  defence  present  no  difficulties, 
ay  will  respond  correctly  to  phase-to-phase  faults 
lower  voltage  side  since  the  current  distribution 
h.v.  side — namely,  1:1:0;  0:1:1;  1:0:1 — ^is  identical 
on  the  l.v.  side,  assuming  1:1  transformation  ratio. 
(Ita-star  connected  transformers  phase-to-phase 
n  the  l.v.  side,  say  red  to  yellow  current  distribu- 
:0,  will  yield  on  the  h.v.  side  current  distribution 
»r  a  transformation  ratio  1:^3,  consequently  the 
ice  starting  relays  of  the  overcurrent  type  will 
^rong  voltages,  causing  doubtful  operation.  The 
ice  relay  will  operate  correctly  if  only  the  h.v. 
is  involved.  Finally,  the  use  of  under-impedance 
relays  should   be  considered  as  an   alternative 


Vlains^and  Mesh  Connected  Networks 

these  networks,  difficulties  may  arise  in  clearing 
iiscriminately  when  different  protection  methods 
lied.  As  an  illustration  let  us  consider  the  network 
n  Fig.  6.  The  application  of  the  graphical  method 
srmining  relay  settings,  illustrated  in  Fig.  7,  will 
iseful  as  reach  and  time  delay  can  be  adjusted 
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fig,  4.    Time  distance  characteristic  of  an  invene  time-overcurrent  reiay 


Fig.  5.  Time  distance  characteristic  of  impedance  and  inverse  time 
o/c  relay  for  circuit  shown  in  Fig,  I .  The  ojc  relay  is  placed  on  the  /.v.  side 

independently.  We  note  that  the  curves  above  the  base- 
line represents  the  characteristics  of  the  relays  €i,  c,  e  and 
g  for  power  flow  in  the  direction  from  a  to  6  and  those 
below  the  base-line  the  characteristics  for  the  relays  h,  /, 
d  and  b  for  power  flow  in  the  direction  from  h  to  g. 

Grading  of  the  impedance  relay,  first  zone,  is  straight 
forward.  Each  relay  rapidly  measures  the  distance  to  the 
fault  occurring  within  80%  of  any  line  section. 

Grading  of  the  second  and  third  zones  has  to  take  into 
account  the  corresponding  zones  of  the  relay  protecting 
adjoining  sections.  The  second  zone,  say,  relay  h,  should  be 
selective  with  the  second  zone  of  relay  /  based  on  reach. 
It  should  be  terminate  20%  behind  the  instantaneous 
zone  of  relay  /  taking  origin  A  as  reference  point  and 
assuming  that  80%  of  each  line  section  is  provided  with 
high-speed  protection. 

Similarly,  the  balance  point  of  the  third  zone  reach 
relay  /i  is  20%  behind  the  second  zone  of  relay  /,  again 
taking  point  A  as  reference.  For  example,  the  ohmic 
setting  of  relay  h,  second  zone,  based  on  reach  is  obtained 
by  adding  to  the  impedance  Zn=0-8Zu  of  the  first  zone 
relay  /,  the  impedance  of  the  total  length  of  section  U, 
namely  Zu,  and  taking  80%  of  this  value.  Thus,  we  get 
Ziia=(ZL4+0-8ZL3X)"8.  However,  although  relay  h  in  the 
second  zone  has  to  function  selectively  with  the  second 
zone  of  the  neighbouring  relay  /,  based  on  reach,  this 
relay  has  to  operate  discriminately  as  regards  time  related 
to  transformer  overcurrent  protection  for  unit  Ta.  This 
applies  to  the  third  zone  as  well  in  case  the  second  zone 
reach  does  not  extend  to  transformer  faults. 

In  fact,  transformers  should  be  considered  as  teed 
feeders.  For  a  fault,  fis,  the  directional  impedance 
relays  g  and  /  remain  inoperative  and  the  fault  appears 
to  the  relay,  h,  as  being  further  away  than  it  actually  is. 

The  voltage  applied  to  relay  h  (assum- 
ing a  high  short-circuit  level  at  the 
source  of  supply)  is  equal  to  Vh= 
IhZLi+(Ih+Ia)Za  and  the  impedance 
appears  to  the  relay  as: 

Vb/Ih=ZL4  +  a,/Ib)Za (2) 

The  latter,  therefore,  measures  an 
impedance  larger  than  the  true  im- 
pedance (ZiH+Za),  since  current  Ih  is 
smaller  than  the  total  fault  current  Ii. 

It  follows  that  the  relay  under- 
reaches  as  the  fault  appears  further 
away  than  it  actually  is  and  the 
second  zone  reach  must  be  adjusted 
to  act  as  a  back-up  relay  in  the  event 
of  transformer  overcurrent  protection 
failing   to   operate,   or,   alternatively, 
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tbe  relay  will  protect  a  smaller  portion 
of  the  transformer. 

The  third  zone  ohmic  setting  is  also 
based  on  time  and  reach,  which  should 
be  related  to  the  longest  adjacent  line 
section. 

As  a  further  illustration  of  co- 
ordinating feeder  and  transformer 
relaying,  let  us  consider  relay  a.  It 
is  obvious  that  the  second  zone  of 
the  latter  must  be  related  to  the 
operating  time  of  the  transformer 
overcurrent  relay  /.  The  time  setting 
for  relay  i  is  determined  in  the  manner 
already  outlined.  The  optimum  time 
setting  TSMi  is  obtained  with  maxi- 
mum short-circuit  level  at  the  spurce 
of  supply  for  a  three-phase  short- 
circuit,  namely,  close-up  fault  fi 
on  the  distribution  feeder  li  and  only 
one  transformer  in  circuit  (Fig.  6).  A  fault,  fL2,  occurring 
on  transformer  Tb,  and  assuming  minimum  short-circuit 
level  at  the  source  of  supply  corresponding  to  an  im- 
pedance equal  to  the  second  zone  reach  of  relay  a  will 
cause  overcurrent  relay  i  to  operate  tio  sees  as  determined 
from  the  graph  in  Fig.  2.  Thus,  the  optimum  operating 
time  of  relay  i  is  equal  to  ti=tto  TSMi  and  the  second 
zone  operating  time  of  the  impedance  relay  a  should  not 
be  less  than  ta2=(ti+2  tpa)  where  tpa  represents  the  tripping 
time  of  the  circuit-breaker  a.  Ignoring  the  underreaching 
effect,  the  ohmic  setting  of  the  second  zone  is,  therefore, 

Zas  ^  Zli  *f*  Zb. 

However,  when  taking  into  account  underreaching 
tendency,  the  point  of  balance  (second  zone  reach)  must 
be  nearer  to  the  busbars  B  for  a  fault  on  the  transformer 
than  for  a  fault  on  line  section  Lt.  This  follows  from  the 
second  equation  above.  Thus,  a  fault,  fL3,  on  unit  Tb 
may  not  be  '*5een'*  by  the  impedance  relay  a  in  its  second 
zone.  The  latter  remains  idle  if  relay  /  fails  to  operate 
while  the  corresponding  fault  fLa'  on  line  section  La  wiU 
be  "seen**  by  the  relay  in  its  second  zone.  Thus,  with 
settings  Zas(ohms),  relay  a  protects  a  smaller  portion  of 
the  transformer  equivalent  to  (Z»2— ZLi)/(Ii7IaOohms 
where  Ii'  and  la^  are  fault  currents  corresponding  to  the 
nearest  fault  (location  fL20  on  unit  Tb.  Relay  a  will 
measure  the  impedance  according  to   the  equation  (2). 

Zi^=ZLi+[Zb/(Ii7IaO]Ii/I»  ohms 
since  ratios  IiVIa'  and  Ii/U  are  approximately  identical 
(see  example). 
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LiM 

Tnntfomwr 
FMdM- 

Relay 

R.iir 

Line  length. 

Transformer, 

Feeder  data 

Imped. 
Ohms 

Imped. 
% 

Imped. 
Ohms 

CT. 
Ratio 

P.T. 
Ratio 

Tramfor  mition 

Ratio 
4OO/S.IIO/33000 

L, 

a.b. 
cd. 
e.f. 
g.h. 

Imped 
Imped 
Imped 
Imped 

10  ml.  0- 15' 

12  ml.  0*15' 

4  ml.  0- 15' 

4  ml.  0- 15' 

5-6 
7-5 
2-5 
25 

5- 15 

6-90 
2-30 
2-30 

1-48 
200 
0-62 
0-62 

400/5 

400/5 
400/5 

400/5 

33000/ 

110 
33000/ 

no 

33000/ 

110 
33000/ 

no 

0-266 
0-266 
0-266 
0-266 

T. 
Tb 
Tc 

k 

1 

i 

o/c 
o/c 
o/c 

IOMVA,IO% 
5MVA,  8% 
5MVA.  8% 

10-9 
17-4 
17-4 

1000 
1600 
1600 

2-90 
4-62 
4*62 

200/1 
lOO/l 
lOO/l 

— 

11 

1 

o/c 
o/c 

6  ml.  0- 10' 
7ml.OIO' 

38-7 
45-55 

35*30 
42*  00 

10*4 
12*4 

300/5 
300/5 

■-"• 

^~ 

(6)  Referred  to  10  MVA  base  and  33  kV. 
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fig.  6.    Single  line  diagram  ofa3kV  ring  main  system  incorporating  impedance  protection 


However,  if  the  length  of  the  line  section  is  short,  it  is 
possible  that  the  impedance  relay  might  not  ''see"  a 
transformer  fault  at  all  in  its  second  zone. 

Regarding  third  zone  setting  Zas,  the  reach  should  be 
terminated  as  outlined  earlier,  that  is,  20%  behind  the 
second  zone  relay  c,  taking  point  A  as  reference.  How- 
ever, since  the  operating  time  of  relay  e  in  its  second 
zone  has  to  be  related  to  the  time  tk  of  overcurrent  relay 
k,  the  operating  times  t62,  t<a  and  tas  have  to  be  increased 
accordingly,  as  shown  in  Fig.  7,  and  adjustment  of  third 
zone  setting,  Zas,  in  regard  to  time  and  reach  are  made 
without  jeopardising   the   discriminative   fault  clearance. 

It  should  be  noted  from  Fig.  7  that  the  ohmic  settings 
for  relays  a,  c,  h  and  /  have  their  limitation  by  reason  of 
the  requirement  of  discriminative  relay  operation  based  on 
reach.  In  some  cases  it  is  unlikely  that  these  relays  will 
''see*'  transformer  faults  particularly  for  short  line  sections 
and  if  underreach  is  to  be  taken  into  account.  In  this 
case,  third  zone  protection  will  clear  transformer  faults 
but  at  the  expense  of  delayed  operation  should  the  trans- 
former overcurrent  relay  fail  to  operate. 

Relays  d  and  e  in  the  second  and  third  zone  reaches  are 
not  limited  because  co-ordination  of  ohmic  settings  related 
to  adjacent  line  sections  is  not  required.  These  relays  are 
permitted  to  "see'*  faults  up  to  the  remote  end  of  distribu- 
tion feeders  in  their  second,  and  possibly  in  their  third 
zones,  provided  their  operating  times  exceed  tj  and  ti 
for  faults  at  the  remote  end  of  the  11  kV  feeders  with 
minimum  short-circuit  level  at  the  source  of  supply.  Tbe 

impedances  of  this  feeder  appears  to 
the  relay  as  nine  times  its  actual  value 
[(33/11)2],  If  the  relays  are  set  to 
''see**  faults  at  the  remote  end  of  the 
distribution  feeder,  selective  operation 
between  impedance  and  distribution 
overcurrent  protection,  based  on  time, 
must  be  ensured. 

Finally,  an  alternative  solution  is  to 
place  the  transformer  overcurrent 
relay  on  the  l.v.  side  with  the  object 
(a)  of  using  impedance  protection  as 
first  line  defence  for  certain  type  of 
faults,  (b)  shorten  the  fault  clearance 
time  and  (c)  using  the  third  zone  as 
back-up  protection  as  shown  in 
Fig.  8.  However,  for  ring  mains  con- 
sisting of  short  line  sections,  tbt 
impedance  relay  is  not  likely  to  "sec" 
transformer  faults  in  its  second  zone. 
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Table  2.  Relay  Settings 


R«f 

R«hy 
(0 

(a) 

Line  section 

impedancn 

ohmt/cond. 

r«r.  33  kV 

(2) 

Impedance, 
ohms,  "seen" 
by  the  impe- 
dance relays 

(3) 

Secy,  imped,  of 
xones 

Tripping  time  of 
xones 

Overcurrent  relay 
settings 

ohms 

ohms 
(5) 

ohms 
(6) 

ti 
sees 

(7) 

t. 

sees 

seo 

time 

current 

1 

a 
b 
c 
d 
e 
f 

5-60 

5-60 
7-50 
750 
2-50 
2-50 
2-50 
2-50 

1-48 
1-48 
2-00 
200 
0-62 
0-62 
0-62 
0-62 

1-19 
1-48 
1-60 
1-60 
0-50 
0-50 
0-62 
0-50 

2-48 
1-48 
2-01 
20-6 
15-7 
1-78 
0-62 
0-89 

308 
1-48 
3-30 
20-6 
15-7 
3-28 
0-62 
1-92 

oooooooo 

118 
0-10 
0-60 
1-24 
1-90 
0-60 
0-10 
0-60 

2-90 
0-10 
2-40 
1-24 
1-90 
1-74 
010 
1-57 

— 

— 

9 
10 
II 
12 

1 

i 

k 
1 

I7-40* 
38-70 
10-90 
45-55 

4-62 
10-40 

2-90 
12-40 

— 

— 

— 

— 

— 

— 

0-20 
010 
0-314 
0-10 

125 
50 

125 
50 

Key.    2/10/10  >=  Table  2,  Line  10.  Col.  10. 


Transformer  impedance 


the  unit  being  removed  from  the  network,  after  a  time 
delay,  by  third  zone  protection.  High-set  instantaneous 
overcurrent  relays  placed  on  the  h.v.  side  may  be  regarded 
as  remedy. 

A  Practical  Example 

Let  us  consider  the  33  kV  ring  main  shown  in  Fig.  6, 
having  one  in-feed  and  supplying  substations  B,  C  and  D. 
The  outgoing  feeder  from  substation  C  is  provided  with 
unit  protection,  substation  B  supplies  two  transformers, 
Tb  and  To,  each  rated  at  5  MVA  and  operating  in  parallel, 
and  station  D  supplies  one  unit,  Ta,  rated  at  10  MVA. 
These  star-tertiary-star  connected  units  are  provided  with 
overcurrent  protection.  Other  protective  devices  are  incor- 
porated in  the  circuit,  such  as  Buchholz,  winding  tempera- 
ture and  tertiary  overcurrent  relays,  acting  as  stand-by 
earth  fault  protection  for  distribution  feeders. 

Switched  impedance  protection  is  utilised  for  the  33  kV 
ring  main  and  operation  is  initiated  by  starting  relays 
of  the  overcurrent  type.  System  constants  are  given  in 
Table  1,  while  symmetrical  three-phase  short-circuit  levels 
maximum  and  minimum  values  are  shown  in  Fig.  6. 

It  is  required  to  co-ordinate  transmission  and  trans- 
former relaying  for  (a)  Transformer  overcurrent  relays 
placed  on  the  primary  side  and  (b)  Transformer  over- 
current  relays  placed  on  the  lower  voltage  side. 

The  first  step  is  to  co-ordinate  distri- 
bution and  transformer  overcurrent  pro- 
tection. For  a  given  load  requirement  we 
select  current  settings  while  the  time  settings 
for  relays  /  and  /  are  adjusted  to  the 
minimum  values.  (See  Table  2,  10/10; 
10/11;  12/10;  12/11.)  Relay  i  placed  on 
the  h.v.  side  must  be  set  to  discriminate 
with  /  and  /  with  k,  the  latter  being  placed 
as  w€^  on  the  h.v.  side.  Selecting  for  relay  / 
a  current  setting  of  125%,  we  can  determine 
the  optimum  time  setting,  TSMi,  as  outlined 
earlier  with  maximum  short-circuit  level  at 
A,  one  unit,  To,  removed  from  circuit  and 
a  dose-up  fault  at  fi.  Similarly,  TSMk  is 
determined  for  a  close-up  fault  at  &  (see 
9/10;  9/11;  11/10;  11/11).  These  values  will 
yield  operating  times  ti=0-74  sec  and  tk= 
0-72  sec. 

The  second  step  is  to  co-ordinate  trans- 
mission line  and  transformer  overcurrent 
protection.  Starting  with  relay  h  in  anti- 
clockwise direction  the  settings  are  as 
follows: 


Relay  b:  Total  line  section  is  protected 
at  high  speed; 
tbi=0-l  sec; 

Zbi=ZLi=l-48  ohms  (2/4;  2/7); 
tb2=tbi=0-l  sec; 

ZM=Zb«=M8  ohms  (2/8;  2/9; 
2/5;  2/6). 
Relay  d:  First  zone : 
tdi=0-l  sec; 

Zdi=0-8ZLi=l-6  ohms  (4/4;  4/7). 
Second  and  third  zones:  The  relay 
is  set  to  '*see'*  faults  on  units  Tb,  To 
and  distribution  feeder  1.  Ohmic  set- 
ting: 

=[Zu+17-4/2+Zli  (33/ll)T 

0-266 
=20-6  ohms  (4/5;  4/6). 
Operating  time: 
t<ia=tdi. 
The  second  zone  is  set  to  discriminate  wkh  transformer 
overcurrent  protection,  hence: 

td8=td3 

=ti+2xtpd 

=0-74+0-5 

=  1-24  sec  (4/8;  4/9). 

It  will  be  noted  that  the  reach  of  the  impedance  relay 
is  extended  into  the  cHstribution  netwoiic.  In  this  case, 
the  operating  time  of  relay  /  (2j  sees)  for  a  fault  fs  with 
minimum  short-circuit  level  at  the  generating  station  must 
be  considerably  lower  than  td2. 

Relay  f:  First  zone: 
tfi=0-l  sec; 

Zfi=0'8ZL8 

=0-5  ohms  (6/4;  6/7). 

Second  zone: 

Zf2=(0-8ZLa+ZL3X)-8 
=  1-78  ohms; 
tf2=0-l+2tpf 
=0-6  sec  (6/5;  6/8). 

Third  zone: 
Zn=(ZLi+ZLi+ZL3)  0-8 

=3-28  €hms ; 
t«=t<ia+2tpf 

=  1-74  sec  (6/6;  6/9. 
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Fig,  7.   Grading  of  inverse  time  o/c  and  impedance  reiayt  used  for  the  network  shewn  in 

Fig.  6,   The  ojc  relay  is  placed  on  the  high  voltage  side 
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Relay  h:  First  zcne : 
tbi=0-l  sec; 
Zia=0-8ZM 

=0-5  ohms  (8/4;  8/7). 
Second  zone:  ohinic  setting: 
Zh2=(0-8ZL8+ZL4)  0-8 

=0-89  ohms  referred  to  33  kV  side 
Zh2=0-89/0-266 

=3*37  ohms  where  0-266  is  the 
transformation  ratio  CT/PT= 
(400/5)  (110/33,000). 

It  follows  an  impedance  larger  than  (3-37— 
Zl4}=0-87  ohms  will  not  be  "seen**  by  the 
relay  h  and,  if  the  underreach  effect  is  taken 
into  account,  the  impedance  relay  remains  idle 
in  its  second  zone  for  transformer  faults.  It  is,  therefore, 
not  required  to  relate  the  operating  time  tu  to  over- 
current  protection. 

Operating  time: 
tii2=0-l+2tph 

=0-6  sec  (8/8). 
Third  zone: 
Zhs=[(0-8ZM+ZLs)  0-8+Zl4]  X  0-8 

=  1-92  ohms  (8/6)  referred  to  33  kV  side. 
Zii3=l -92/0-266 

=7-2  ohms  and  the  relay  will  "see"  a  trans- 
former fault  Gocation  Fls)  corresponding  to 
(7-2-ZL4) 
=4-7   ohms  referred   to   the  secondary   side 

4-7x0-266 
=  1-25  ohms  or  4-32%  based  on  10  MVA. 
Operating  time  tu  is  related  to  overcurrent  relay  k  for 
a  fault  at  fu  and  minimum  short-circuit  level  at  A  we 
obtain  fault  currents  Ih=1560A;  Ii=]8I0AandIi/Ih=M6. 
Accordingly  we  get  PSMk=[1810/200/I]/(100/125)=7-3 
giving  the  operating  time  for  relay  k  from  Fig.  2  as 
3*4  sec.  Hence  the  actual  operating  time  tk=3'4 ; 

TSMk=3-4xO-314 
=  1-07  sec 
and  third  zone  setting  th3=  1 -07+2tph 

=  1-07 +0-5 
=  1-57  sec  (8/9). 
In  fact  with  third  zone  setting  Zh3=l'92  ohms  and  tii8= 
1*57  sec,  a  fault  located  at  fu  will  cause  relay  h  to 
imderreach  and  remain  idle. 

In  a  similar  manner  we  can  determine  the  settings  for 
the  relays  a,  c,  d,  e,  f  and  g  in  clockwise  direction.  These 
values  are  listed  in  table  2. 

Finally  let  us  consider  co-ordinating  feeder  and  trans- 
former relaying,  assuming  that  transformer  overcurrent 
relays  i  and  k  are  placed  on  the  lower  voltage  side. 
Grading  of  relays  is  carried  out  as  in  Fig.  8.  Compared 
with  Fig.  7  we  notice  the  operating  time  of  the  impedance 
relays  is  considerably  reduced. 

For  instance,  the  settings  for  relay  e  are  derived  as 
follows: 
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First  zone: 


tei=0-I  sec; 
Z«i=0-8x0-62 
=0-5ohms. 


Second  zone: 


U2  —  tci  -f-  2tpe 

=0-6  sec ; 
Ze2=0-62+0-8X  10-9  X  0-266 
=2-32  ohms. 
Third  zone:  Here  we  can  force  the  relay  to  see  faults  on 
distribution  feeders: 

Ze3=0-62+(10-9xO-266)+[5*05  (33/11)*]  0-266 
=  15-7  ohms. 
It  is  obvious  the  operating  time  Us  must  be  related  to  the 


Fig.  8   Grading  of  Inverse  time  ojc  and  Impedanct  relays  u$ed  for  nettrork  shcm  in 

Fig,  6,  Ofc  relay  Is  placed  on  the  low  voltage  side 

overcurrent  protection.  For  an  optimum  operating  time 
tk=l-4  sec  (see  Fig.  6  fault  U)  we  get 
ta=tk+2tp. 
=  1-4+0-5 
=  1-9  sec. 
In  a  similar  manner  we  can  determine  the  settings  for 
the  remainder  of  the  relays. 

Conclusion 

Co-ordination  of  feeder  and  transformer  relaying  can  be 
achieved  if  the  ohmic  settings  of  the  impedance  relays  pro- 
tecting transmission  lines  are  based  on  reach  related  to 
adjacent  line  sections,  while  time  settings  of  the  second  and 
third  zone  are  related  to  the  optimum  operating  time  of 
transformer  overcurrent  relays. 

Dealing  with  ring  mains,  substation  transformers  should 
be  considered  as  teed-feeders.  It  is  essential  to  take  into 
account  the  underreach  effects  of  the  impedance  relay 
particularly  if  small  capacity  transformers  and  short  line 
sections  are  involved. 

When  placing  transformer  overcurrent  relays  on  the  l.v. 
side  the  operating  time  of  the  impedance  relay  can  be 
shortened  considerably  but  the  latter  is  to  be  regarded  as  a 
device  for  first  line  of  defence.  Faults  in  the  diverter 
compartment  of  the  tap-change  transformer  are  cleared  at 
distance  from  the  substation  unless  high  set  instantaneous 
overcurrent  relays  are  incorporated  in  the  transformer 
circuit  and  on  the  primary  side. 

Regarding  back-up  protection  for  distribution  networks. 
impedance    relays    associated   with    delta-star   connected 
transformers  may  fail  to  operate  correctly.  This  is  due  to 
dissimilar  current  distribution  on  the  l.v.  and  h.v.  sides  is 
the  event  of  line-to-line  and  line-to-earth  faults  on  the 
lower  voltage  side  and  operation  of  the  relay  initiated  by 
starting  relays  of  the  overcurrent  type.  Doubtful  operation 
should  not  be  ruled  out  as  the  starting  relays  may  select 
wrong  voltages.  The  impedance  relays  will  operate  co^" 
rectly  only  if  faulty  h.v.  windings  are  involved.  Howev^' 
for  star-tertiary-star  transformers,  back-up  protection  f^ 
line-to-line  faults  on  the  l.v.  side  will  not  present  dif»^' 
culties  since  current  distribution  on  the  l.v.  and  h.v.  sid^ 
is  identical.  This  does  not  apply  to  line-to-earth  faul^ 
If  arc  suppression  coils  are  used  on  the  l.v.  side,  no  bacr^ 
up  protection  problems  will  arise.  Finally,   the  use    ^ 
under-impedance  starting  relays  should  be  considered     ^ 
an  alternative  solution. 
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Variabie  speed 

induction  ntotors 

UNORTHODOX  "POLE  STRETCHING"  TECHNIQUE  USED 


NO  more  machines  have  been  added  lo  the  series  of 
variable-speed   induction   motors   deveJoped   at   the 

University  of  Manchester.  Last  week,  Dr  E.  R. 
avaite  described  the  operation  of  motors  operating 
hat  has  been  called  the  "pole  stretching"  principle* 
:  synchronous  speed  of  an  induction  motor  for  a 
y  of  constant  frequency  depends  on  the  phase  dis- 
Tient  between  currents  in  adjacent  stator  slots  and 
in  the  physical  spacing  of  the  stator  slots.  K  either 
ith  quantities  are  varied,  the  synchronous  speed  will 
:e.  lie  authors  previously  described  a  spherical  rotor 
tion  motor  in  which  speed  was  chang«l  by  ani^ing 

blocks.  This  effectively  altered  the  spacing  between 

slots  in  the  direction  of  rotation. 

le  Stretehing" 

:  two  new  motors  maintain  the  physical  spacing  of 
ator  slots,  but  vary  the  phase  displacement  between 
Its  in  adjacent  slots.  This  technique  has  been 
ened  by  the  authors  "pole  stretching."  The  Log- 
r  was  the  first  motor  described.  It  has  uniformly  spaced 
and  stator  slots,  but  the  conductor  in  each  stator 
s  energised  from  a  distinct  phase  of  a  multi-phase 

f.  For  a  given  speed  change,  the  phase  displacements 
CD  currents  in  all  the  stator  slots  are  changed  by  the 

increment.  This  change  in  phase  displacement  is 
/ed  by  energising  the  motor  stator  winding  from  a 
illy  designed  phase-shift  transformer  having  a  multi- 
secondary  winding. 

nulti-phase  supply  can  be  obtained  from  i^ase-shiflcr 
I  is  similar  in  construction  to  a  squirrel-cage  motor. 
:  end  ring  of  a  squirrel-cage  rotor  winding  is  removed 
he  rotor  is  locked,  applying  a  three-phase  supply  to 
ator  will  induce  multi-phase  e.m.f  s  in  the  rotor  bars, 
le  number  of  phases  will  be  equal  to  the  number  of 
bars.  Displacing  the  rotor  with  respect  to  the  stator 
ot  alter  the  phase  displacement  between  rotor  phases, 
nly  in  relation  lo  the  stator  phases.  However,  if  a 
thmic  distribution  is  used  for  the  stator  and  rotor 
ngs,  the  phase  displacements  between  rotor  slot 
s  will  vary  uniformly  as  the  rotor  is  turned. 
:  way  of  obtaining  the  logarithmic  winding  is  shown 

g.  2.  A  conventional  stator  winding  is  used  for  the 
-shifter  primary,  but  it  is  spaced  logarithmically 
;  slots.  Thus,  the  phase  increment  between  adjacent 
lurrents  is  constant,  in  this  case  18°,  but  the  pole 

decreases  from  left  to  right.  With  the  secondary 
)  winding  in  the  position  (b),  its  slots  correspond 
hose  in  the  primary  and,  provided  magnetic  coupling 
id,  the  e.m.Fs  in  secondary  adjacent  phases  will  also 
iplaced  by  18°.  The  effect  of  moving  the  secondary 

iper  3149:  The  Logmotor — a  Cylindrical  Brushless 
lie-speed  Induction  Motor";  Paper  3262:  "Brushless 
)Ie-speed  Induction  Motor  Using  Phase-shift  Control." 
of  F.  C  Williams,  o.b.e-.  d.sc.,  d.phcl..  f.r.s.  mei 
Lailhwaite,  M.sc..  ph.d„  a.m.i.e.e.:  J.  F.  Eastham,  i 
irrer,  M.SC.  qraouate  and  L.  S.  Piggott.  m.sc..  a.m 


to  position  (c),  where  bar  20  is  now  opposite  primary  slot 
10,  is  comparable  with  relative  movement  of  the  C  and  D 
scales  on  a  slide  rule.  If  overlap  is  ignored,  any  20  bars 
in  the  secondary  now  span  10  of  the  primary  slots  and 
the  incremental  phase  change  between  adjacent  secondary 
winding  e.m.fs  is  now  9°  instead  of  18°.  Displacement  in 
the  opposite  direction  would  result  in  a  secondary  e.m.f. 
displacement  between  bars  of  36°.  It  will  be  noted  that  the 
change  is  uniform  for  all  secondary  slots  and  is  continuous 
with  rotor  movement. 

Connection  to  Motor 

If  the  phase-shifter  secondary  output  is  now  con- 
nected to  the  motor  stator  winding,  the  required  change 
in  phase  displacement  between  adjacent  slot  currents  to 
give  a  change  in  speed  may  be  obtained  by  turning  the 
induction  regulator  primary.  Interconnections  between 
secondary  and  motor  stator  are  required  to  convert  a 
logarithmic  phase  distribution  to  a  linear  one. 

It  is  possible  to  use  a  uniformly  slotted  construction  for 
the  phase-shifter  primary,  but  to  so  interconiiect  the 
three  primary  phases  that  the  logarithmic  distribution  is 
obtained,  and  such  a  winding  is  described  in  the  paper. 

This  is  the  principle  called  by  the  authors  "phase  stretch- 
ing." It  will  be  noted  that  the  number  of  output  points 
or  phases  varies  with  the  overlap  of  the  phase-shifter 
primary  and  secondary  windings  and  also  that  the  total 
phase  roUtion  may  not  be  360°. 

Limitations  of  Des^ 

There  are  two  important  limitations  to  the  method.  The 
first  applies  to  the  phase-shifter,  for  if  the  primary 
and  secondary  are  cylindrical  and  not  flat  as  shown  in  the 
development  diagram,  rotation  to  position  (c)  causes  that 
part  of  the  primary  from  slots  SO  to  80  to  overlap  the 
secondary  slots  10  lo  20. 

This  will  mean  that  part  of  the  motor  stator  winding 
will  have  phase  displacements  between  currents  in  adjacent 
slots  other  than  that  desired  for  the  speed  selected.  The 
speed  at  which  the  motor  runs  will  then  be  determined 
by  the  relative  magnitude  of  the  desired  and  unwanted 
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magnetic  fields.  This  effect  can  be  reduced  by  disconnect- 
ing secondary  coils  on  the  Induction  regulator  overlapped 
by  the  primary.  The  second  limitation  applies  to  the  motor 
and  is  a  feature  common  to  all  machines  where  a  frac- 
tional pole  system  is  used.  The  motor  tends  to  run  at 
speeds  corresponding  to  an  even  number  of  poles.  Tbe 
effect  is  due  to  Rux  "carried  over"  from  the  end  of  the 
energised  part  of  the  stator  block  to  the  beginning  of  the 
block.  It  can  be  overcome  by  destroying  the  rotor  flux 
between  exit  from  the  trailing  edge  of  the  stator  block 
and  entry  to  the  leading  edge.  Additional  short-circuited 
rotor  bars  added  to  the  stator  can  reduce  the  flux  "carried 
over"  and  improve  the  speed-phase  displacement  charac- 
teristic, but  at  the  expense  of  increased  losses. 

Logmotor  Performance 

The  performance  of  a  small  Lognwtor  constructed  by 
the  authors  is  shown  in  Fig.  I.  Efficiency  is  low,  only  about 
50%  between  the  speeds  of  350  r.p.m.  and  700  r.p.m.  due 
to  high  copper  and  iron  losses.  It  is  thought  that  these 
could  be  reduced  considerably  by  improved  design.  Peak 
efficiency  occurred  at  about  20%  slip  and  the  mot6r  did 
not  exhibit  tendencies  to  develop  crawling  torques. 

The  authors  conclude  that  the  experimental  machine 
has  proved  the  principle  of  "phase  stretching"  as  a  method 
of  speed  control  to  be  practicable,  provided  the  stator  has 
a  break  to  ensure  that  the  rotor  flux  in  any  tooth  is 
destroyed  once  every  revolution.  The  logarithmic  motor 
has  nearly  all  its  stator  block  available  for  use,  in  contrast 
to  the  spherical  rotor  machine. 


Fit  3.  Arrongt- 
m?m  of  %tow 
winjingi  in  a  pole 
strttchlng  motor 
for  feedfnj  from 
two  3-pbate 
phait-shifttn 


Phase-shift  Control 

The  second  type  of  motor  describol 
by  Dr  Laithwaite  also  obtained  its 
speed  variation  by  varying  thepbuek- 
crement  per  slot  of  stator  current  But 
/(ji  instead  of  a  specially  designed  {Aim 
shifting  transformer,  two  ordinan 
phase-shifting  units  were  used.  The 
motor  had  a  gapped  stator  with  uni- 
formly spaced  slots  and  three  3-iAase 
stator  windings.  The  windings  were 
disposed  in  the  slots  as  shown  m 
Fig.  3.  Winding  C  was  a  3-phaa 
winding  energised  from  the  mains, 
and  in  series  with  both  primary  wiod- 
ings  of  the  ;Aase-shifting  transformers. 
Each  3-phase  secondary  of  the  f^uc- 
li^l  shifting  transformers  energised  one 
of  the  remaining  windings  on  the 
motor  stator.  The  two  phase-sbifiio; 
transformers  were  ganged  so  that  they 
retarded  and  advanced  the  phase  of 
their  winding  currents  by  the  same  angle.  The  combined 
effects  of  the  currents  in  the  three  stator  wmdings  pro- 
duced a  varying  number  of  stator  poles  when  the  phase- 
shifter  settings  were  changed. 

If  the  short  stator  machine  had  n  poles,  the  output  was 
limited  to  n  times  the  rotor  copper  loss.  This  limited  the 
speed  range  practicable.  Speed  range  was  also  limited  lo 
2:  1  when  only  two  phase -shifters  were  used,  but  it  would 
be  theoretically  possible  to  obtain  a  wider  speed  range 
by  using  a  more  complex  winding  with  more  than  two 
phase-shifting  transformers. 

Tests  on  an  experimental  machine  fed  from  two  jiax- 
shifters  showed  that  speed  control  with  constant  efficieacy. 
could  be  obtained  over  a  speed  range  of  1-5:1.  The  moiox 
efficiency  obtained  was  about  66%.  Provided  the  associated 
phase-shifters  were  matched  with  the  motor  characteristics^ 
overall  efficiencies  of  62%   were  considered  possible  bV 
the  authors.  TTie  characteristics  of  the  phase-shift  control 
motor,  in  common  with  the  spherical  rotor  motor,  seeme*^ 
more  suited  to  a  constant  power  characteristic,  but  i*^ 
power/weight  ratio  would  probably  be  lower  than  that  c»' 
the  spherical  motor. 

A  conventional  mechanical  construction  was  used  ao-^ 
windings  on  both  motor  and  phase-shifters  were  convet» 
tional  except  for  grading  of  turns.  The  principal  of  tfc»' 
phase-shift  motor  could  be  applied  to  coustruct  a  motc^ 
giving  a  number  of  discrete  speeds  over  a  given  ranjS-* 
instead  of  a  continuous  variation  of  speed.  The  mot^^ 
required  a  similar  winding  to  that  shown  in  Fig.  3,  tr*-' 
phase-shifting  could  be  effected  simply  by  switching  a«-» 
no  phase-shifting  transformers  were  required. 


Fjg.  4.     Connection  of  \ 
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The  discussion  was  opened  by  Mr 
C.  C  Ingus  (BTC),  who  complimented 
the  authors  on  challengiog  some  past 
concepts  of  motor  design.  He  asked 
whether  the  motors  were  reversible.  Mr 
A.  S.  M.  AsHWORTK  (AEI),  asked  if 
there  was  a  lower  limit  to  the  practicable 
h.p.  rating  of  the  new  motors  since  the 
spherical  motor  was  not  considered  a 
proposition  below  a  rating  of  50  h.p. 
He  also  suggested  that  some  difficulties 
might  be  encountered  in  meeting  con- 
flicting requirements  of  numbers  of 
conductors  and   voltage  applied. 

Pkofessor  Rawcliffe  (Bristol  Uni- 
versity) preferred  the  phase  shift  motor 
to  the  logmotor.  He  though  the  next 
step  would  be  to  find  a  means  of  making 
available  energy  lost  through  having  to 
destroy  rotor  flux  "carried  over."  He 
thou^t  the  authors  too  anxious  to  dis- 
pose of  brushes  and  suggested  that 
constant  current  supply  was  not  a 
realistic  way  of  specifying  performance. 

Mr  J.  S.  Holmes  fRolax)  referred  to 


DISCUSSION 

development  work  on  the  spherical  rotor 
motor  by  the  aircraft  industry.  It  was  at 
one  time  thought  that  this  type  of 
machine,  operating  as  an  induction 
generator,  could  be  used  to  derive  a 
constant  frequency  supply  when  driven 
over  the  characteristic  2:1  speed  range 
of  an  aero  engine.  However,  it  had  been 
shown  that  the  power/weight  ratio  was 
only  about  half  that  of  a  hydraulic  drive. 
The  calculations  were  based  on  a 
40  kVA  machine. 

Mr  W.  Hill  (AEP  took  the  authors 
to  task  for  not  giving  more  attention  to 
the  economics  of  machine  design  and 
called  for  a  more  realistic  treatment  of 
this  aspect  of  design  in  university  courses 
and  text  books.  Mr  R.  D.  Ball  (English 
Electric)  asked  if  the  authors  had  con- 
sidered applying  their  principles  to  a 
hysteresis  permanent  magnet  type  of 
motor  running  synchronously.  He  also 
suggested  that  a  linear  motor  working 
on  a  similar  principle  to  those  described 
might  be  applicable  to  planer  drives. 


In  reply.  Prof  Williams,  and  Dit 
LATiHWArrE  said  although  both  types  of 
motor  were  reversible  by  interchanging 
two  supply  phases,  it  was  probable  that 
the  lo^notor  would  have  a  preferred 
direction  of  rotation.  The  difficulty  of 
marrying  number  of  turns  required  with 
applied  voltage  mentioned  by  Mr 
A^worlh  could  be  resolved  by  using  an 
auxiliary  transformer.  The  authors, 
replying  to  Professor  Rawcliffe,  pointed 
out  that  the  whole  object  of  ibar 
research  programme  had  been  to  design 
brush  less  motors.  It  seemed  probable 
that  any  attempt  to  make  use  of  rotor 
"carried  over"  power  would  only  result 
in  larger  losses.  In  reply  to  Mr  Ball,  the 
authors  said  they  had  considered 
development  of  the  hysteresis  motor. 
Application  of  the  principle  to  planer 
drives  was  likely  to  be  restricted  by 
the  speed  requirements.  Dr  Laithwaite 
was  critical  of  the  basis  on  which  the 
power/weight  ratios  mentioned  by  Mr 
Holmes  were  calculated. 


15  MW  gas  turbine  alternator  for  peak  power 


ALMOST  a  year  ago  the  South  Western  Electricity 
Board  brought  into  service  the  first  of  two  3  MW 
gas  turbine-driven  generators  to  meet  peak  load  require- 
menls  in  north  Devon.  This  week  the  CEGB  announce 
their  intention  to  place  a  £200,000  order  with  Bristol 
Siddeley  for  a  15  MW  gas  turbine-driven  generator.  The 
generator  ioslallalion  is  to  be  located  at  Hams  Hall,  near 
Birmingham. 

The  plant  is  scheduled  for  commissioning  in  September, 
1962.  It  will  enable  the  CEGB  to  assess  the  performance 
of  gas  turbines,  developed  from  their  aircraft  counterparts, 
for  meeting  peak-load  and  emergency  requirements. 


Gas  Torbine  Unit 

The  prime  mover  to  be  used  is  based  on  the 
Bristol  Siddeley  "Olympus"  turbo-jet  engine. 
It  will  consist  of  a  gas  generator  and  a  free 
power  turbine.  The  gas  generator  employe 
compound  axial  flow  compressors  individually 
driven  by  separate  turbines  In  conjunction  with 
an  annular  combustion  chamber  containing  a 
group  of  separate  flame  tubes. 

The  free  power  turbine  is  separate  from  the 
gas  generator,  but  directly  coupled  to  the 
alternator.  It  converts  energy  in  the  gas 
effluent  from  the  gas  generator  into  shaft 
output  power. 

Turbine  Chwacteristics 

Gas  turbines  have  a  low  thermal  inertia 
characteristic  which  is  well  suited  to  quick 
starting  and  rapid  loading.  They  can  be  readily 
adapted  for  automatic  control  and,  in  fact, 
both  the  3  MW  sets  installed  by  the  South 
Western  Board  are  remotely  controlled  from 
the  Bristol  headquarters. 


The  turbine  unit  is  small,  compact  and  light  as  instanced 
by  an  overall  length  of  52-5  ft  and  a  total  weight  of  II 
tons,  which  compares  favourably  with  the  generator  weight 
of  60  tons.  Fuel  consumption  is  also  claimed  to  be 
economical  and  is  estimated  to  be  0-752  Ib/kWh.  Oil 
consumption  will  be  1-5  pints/hr. 

The  light  weight  and  compact  construction  of  the  gas 
turbine  unit  me^ns  that  the  building  housing  it  can  be 
relatively  small  and  also  that  the  foundations  can  be 
less  substantial  than   for  a  steam  plant. 

The  associated  alternator  will  be  constructed  by  Brush 
Electrical  Engineering  Co.  The  rating  will  be  25  MVA 
at  1 1  kV.  The  alternator  will  run  at  3,000  r.p.m.  and  will 
have  protective  stator  winding  thermocouples. 


Fig.  I.   Model  of  ihe 
IS  MW  gos   turbine 

be  luppjjcd  bv   Bnnal   S'ddeley 
C£Ca  for  imiallauor  at  Horns  Hall 
ijonin;  In  Ssfitember  1962 
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THIS  week  I  paid  a  visit  to  the  offices  and  demonstra- 
tion rooms  of  the  original  manufacturer  of  mineral- 
insulated  copper-sheathed  cables.  I  always  consider 
that  an  hour  or  two  at  these  offices  keeps  me  up  to  date 
in  this  field  of  wiring  and  also  provides  me  with  informa- 
tion about  the  engineers  who  use  this  cable  and  those  who 
are,  at  last,  finding  out  its  qualities.  All  the  latest  improve- 
ments and  tools  are  clearly  and  politely  demonstrated, 
although  the  cable  is,  if  you  will  excuse  my  twisted  sense 
of  humour,  "stuck  up** !  Greater  use  is  being  made  of 
gum  and/or  glue  for  this  purpose  and  results  are,  I  under- 
stand, satisfactory.  A  19-core  cable  is  on  show  and  this 
should  prove  useful  to  many  engineers. 

Two  new  tools  were  shown  to  me  and  these  should 
prove  most  valuable  to  the  site  operative.  One  tool  has 
been  perfected  to  assist  in  the  application  of  the  screw-on 
pots  and,  although  simple  in  design,  does  a  really  sound 
job.  The  second  tool  is  a  stripping  tool  which  speeds  up 
the  removal  of  the  copper  sheath.  Available  in  two  sizes, 
the  tool  has  a  cutter  blade  made  of  high  carbon  tool  steel 
and  capable  of  stripping  2,500  yards  of  copper  sheath 
without  needing  to  be  reground. 

Of  course,  this  manufacturer  does  not  stop  at  his  own 
wares.  Also  on  show  were  conduit  boxes,  switchgear  and 
lighting  fittings  to  illustrate  the  methods  of  entry,  etc.,  for 
m.i.c.s  cable.  I  was  particularly  interested  in  a  new  line 
of  conduit  boxes  which  have  been  designed  specifically  for 
use  with  m.i.c.s.  cables.  Special  attention  has  been  paid 
to  the  finish  of  these  boxes  and,  after  careful  research, 
the  manufacturer  chose  "Sherardising**  as  the  real  answer. 
This  finish,  it  is  claimed,  offers  good  corrosion  resistance, 
complete  coverage  of  uniform  thickness  and  perfect 
electrical  conductivity.  It  is  interesting '  to  note  that  the 
clip  grip  on  the  boxes  secures  the  pot  seal  and  not  the 
cable  as  do  certain  other  makes  of  boxes.  Included  in  the 
range  is  a  circular  looping-in  box,  one  inch  in  depth.  This 
range,  in  my  opinion,  is  about  the  best  I  have  seen  for 
use  with  m.i.c.s.  cables. 

Altogether,  a  pleasant  and  satisfying  visit  and,  as  always, 
I  gained  knowledge,  as  well  as  having  refreshed  my 
memory. 

Fuses 

My  comments  under  the  above  heading  in  the 
Electrical  Times,  3  November,  1960,  did  not,  it  appears, 
go  unnoticed.  Not  long  after  I  read  the  printed  version, 
I  had  on  my  desk,  via  the  Editor,  a  sample  of  a  line 
marketed  by  a  firm  well  known  for  their  accessories  and 
rubber-moulded  holders,  etc.  This  line  consists  of  a  neat 
card  with  four  cartridge  fuses  (2  A,  5  A,  10  A,  13  A)  held  in 
a  transparent  cover.  Printed  on  the  card  is  a  list  of 
apparatus  which  should  be  served  by  the  various  fuses. 
The  2  A  size  is  shown  as  being  suitable  for  apparatus  such 
as  clocks,  vacuum  cleaners,  radio  or  TV,  etc.,  and  the 
other  three  sizes  have  similar  information  under  their 
headings.  The  cost  of  this  card  and  fuses  is  2s  and  it  even 
has  a  small  hole  already  punched  in  it  so  that  it  can  be 
hung  adjacent  to  the  fuseboard  position.  Apparently,  these 
cards  sell  in  large  numbers  and  appear  to  me  to  be  an 


ideal  guide  to  the  ordinary  householder  who  is  not  versed 
in  the  matter  of  fuses.  I  have  already  included  in  a  speci- 
fication, for  half  a  dozen  such  cards  to  be  supplied^  and 
intend  to  continue  the  idea. 

I  gathered  that  the  firm  concerned  agreed  with  my 
previous  observations  on  the  matter  of  plugs  being  sold 
with  fuses  fitted  of  incorrect  size,  despite  the  purchaser 
informing  the  seller  of  the  particular  piece  of  apparatus 
intended  to  be  connected  to  the  plug.  Their  representatives 
had  also  had  some  trouble  in  trying  to  convince  chain 
stores  to  stop  selling  the  glass  type  fuse  for  use  in  plugs, 
and  it  seems  that  the  people  concerned  just  ignored  any 
good  advice  given.  These  cards  of  fuses  had  been  designed 
to  deal  with  such  people  and  I  trust  that  the  idea  has  been 
successful. 

As  a  matter  of  interest,  I  presented  one  of  these  cards 
to  each  of  my  two  friends  who  allowed  me  to  examine 
their  plugs  and  both  were  really  delighted  at  getting  such 
guidance  and  in  such  an  attractive  finish.  I  feel  that  this 
type  of  thing  should  be  encouraged  by  contractors  and 
retailers  in  an  effort  to  educate  the  householder. 

Sealing  Conduits 

I  was  interested  in  the  recent  correspondence  in  the 
Problems  and  Practice  columns  of  the  various  methods 
used  to  prevent  the  ingress  of  dirt  and  plaster,  etc.,  into 
conduits.  Corks  and  wooden  plugs  were  mentioned,  but 
from  what  1  have  seen  on  sites  the  most  common  method 
is  to  push  a  piece  of  paper  into  the  box  and  trust  to  luct 
At  times  a  rolled-up  piece  of  paper  is  pushed  into  the 
mouth  of  the  conduit,  but  neither  of  these  methods  is 
really  effective.  A  plasterer  is  never  happier  than  when 
he  has  gallons  of  water  everywhere  and  his  wet  brush 
is  generaUy  used  with  great  gusto.  Consequently,  the  paper 
in  the  box  becomes  gradually  saturated  and  often  breaks 
up,  with  the  result  that  the  sodden  paper  slips  down  the 
conduits.  The  paper  is  often  followed  by  blobs  of  plaster 
and  later,  when  wiring  is  started,  the  fun  begins.  This  is 
not  pure  fancy;  I  have  known  it  happen. 

Of  course,  we  often  meet  the  problem  of  outlet  boxes 
being  either  proud  of  the  finished  wall  or  set  too  far  back 
and  this  is  mainly  due  to  the  plasterers  and  not  the  elec- 
tricians. The  latter  situation  may  lead  to  the  box  being 
partially,  or  wholly,  plastered  over.  I  have  known  the 
plasterer  to  remove  all  the  packing  in  the  box  so  that 
he  could  make  a  neat  finish  around  the  edges  of  the  boxes, 
and  in  doing  so  dropped  lumps  of  wet  plaster  into  the 
conduits,  then  replaced  the  packing.  When  the  conduit  was 
found  to  be  blocked  it  was  a  "complete  mystery**  as  to 
how  it  happened. 

What  is  the  real  answer  to  this  problem?  I  feel  that  it  is 
up  to  the  site  man  really,  for  it  would  be  difficult  to 
produce  some  sort  of  block  which  would  fit  into  a  switch- 
box,  for  instance,  in  such  a  way  that  the  conduits  would 
be  shielded  yet  the  edges  of  the  box  left  so  that  the 
plasterer  could  finish  his  work  neatly. 

I  make  no  excuses  for  repeating  words  used  in  these 
columns  before:  "The  site  operative  has  indeed  many 
problems  to  contend  with." 


al  Times,  17  November,  I9fi0 


.LB.A.  Ball,  I960 


E  1,000  members  of  the  electrical  industry,  their 
I  and  their  guests  were  present  at  Grosvenor  House, 
on,  on  Friday  for  the  annual  ball  of  the  Electrical 
itrics'  Benevolent  Association.  They  were  received  by 
iresident,  Mr  R.  R.  B.  Brown,  and  Mrs  Brown,  and 
dinner  entertained  by  dancing  and  by  a  cabaret.  Mrs 
D  carried  out  a  lottery  draw  in  which  forty  attractive 
t  presented  by  firms  in  the  electrical  industry  were 
During  the  evening  a  telegram  from  HM  The  Queen, 
>n  of  the  EIBA,  was  read.  The  funds  of  the  EIBA 
ited  by  some  £2,000  as  a  result  of  the  evening's 
ties. 


The  pmf rfeni,  Mr  K.  R.  B.  Bnwn.  and  hit  laif 


preieni  included  ; 

ica\  tnginttn'  Exhibition  (roup;  Mr  K.  f.  Methiaen  between  Iwe  treatunrt;  Itft  te  right— 2,  Mr  W.  f.  Parka,  Mr  A.  CrinsMi  ond  Iheir  laditti 
^  MnW.A.  Ankenon,  Mr  ond  Mrj  R.  Farrell;  4,  Dr  and  Mrt  Coltle,  Mr  ond  Mrt  Mortimer  Howkini:  5.  Mr  end  Mrt  I.  H.  Leitch.  Mr  ond  Wr« 
lyte;  4.  Mr  ond  Mn  C.  Hancock,  Mr  and  Mrs  C.  Kubale;  7,  Mr  and  Mn  K.  S.  Eitlin,  Mr  and  Mrs  j.  C.  Kabalt,  Mr  and  Mrs  /.  LoJemore;  ,8.  Mr  ond 

E.  Cibbt;  9,  Mr  ond  Mn  £.  8.  Sowyer.  Mr  and  Mn  J.  Chriilie;  10,  Mr  and  Mrs  A,  H.  foung,  Mr  E.  E.  Jacobi;  1 1 .  Mr  and  Mrt  S.  B.  Warder. 
Hn  lowii  Smith;  12.  Mr  I.  H.  Ptndry,  Mrt  White,  Mr  R.  V.  UqnJi;  13,  Mr  and  Mn  A.  L  Francis,  Mr  and  Mrs  f.  Thompson;  H.  Dr  and  Mrs  C. 
;   IS,  Mr  ond  Mrt  H.  C.  W.  Hill,  Col  and  Mr,  W.  £.  Dennis 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


CANADA 

Colombia  Plan  Agreement 

The  agreement  between  the  Canadian 
and  United  States  Governments  on 
development  of  the  Columbia  River  was 
reported  in  Electrical  Times  for  3  Nov. 
Since  then,  further  information  on  the 
Columbia  River  hydro-electric  scheme 
has  become  available.  Canada  is  to 
construct  three  major  storage  dams  at 
a  total  cost  of  $450  million  including 
transmission  investments.  Provided  water 
licences  can  be  obtained  by  1961 — and 
some  experts  doubt  if  this  is  likely  to 
be  possible — construction  work  could 
begin  at  once  and  the  Canadian  storage 
dams  could  be  completed  by  1970, 
yielding  a  firm  capacity  of  1,250,000 
kWh  as  Canada*s  share  of  the  down- 
stream benefits.  The  sites  for  the  dams 
are  at  Arrow  Lakes,  Mica  Creek  and 
Duncan  Lake.  The  dam  at  Mica  Creek 
would  be  the  largest,  impounding  an 
area  of  about  8  million  acre  ft.  De- 
velopment of  the  American  power  sites 
is  less  specific,  but  Canada  will  receive 
back  from  the  US  half  of  all  additional 
power  produced  at  the  relatively  low 
cost  of  less  than  0*4  cents  per  kWh, 
Canada  will  also  receive  an  estimated 
$65  million  in  cash  from  the  US  over 
a  60  year  period  in  return  for  flood 
protection  provided  by  the  storage  dams. 
Canada  retains  the  right  to  divert  water 
from  the  Kootenay  River  in  eastern 
British  Columbia  to  the  upper  reaches 
of  the  Columbia  after  20  years.  In 
return,  the  US  will  be  granted  an  option 
for  five  years  to  proceed  with  construc- 
tion of  a  trans-boundary  reservoir  on 
the  Kootenay  by  constructing  a  dam  at 
Libby.  If  this  dam  was  constructed, 
Canada  would  receive  substantial  benefits 
in  increased  power  protection  and  flood 
control.  Mr  Diefenbaker  said  that  the 
Federal  Government  has  offered  to 
finance  half  the  cost  of  the  three  storage 
dams  with  the  province  of  British 
Columbia  carrying  the  balance.  How- 
ever, there  are  suggestions  from  BC  that 
the  State  may  choose  to  raise  the  entire 
fund  on  its  own. 

Village  for  Nuclear  Project  Sited 

Preliminary  site  work  will  begin 
shortly  on  the  Atomic  Ensrgy  of  Canada 
Ltd.,  nuclear  research  establishment  to 
be  built  at  Whiteshell,  between  the  north 
shore  of  Sylvia  Lake  and  the  Pinawa 
Channel,  about  50  miles  north  east  of 
Winnipeg.  About  two  miles  from  the 
nuclear    site,    a    village    is    to    be    con- 


structed for  the  estimated  500  workers 
at  the  establishment.  The  Whiteshell 
establishment  will  concentrate  on  power 
reactor  development  and  the  first  facility 
to  be  built  there  will  probably  be  an 
organic  liquid-cooled  reactor,  with  heavy 
water  moderator. 

Shawinigan  Earnings  Up 

Consolidated  net  earnings  of  the 
Shawinigan  Water  and  Power  Co.  for 
the  first  nine  months  of  this  year  were 
$10,431,449,  101%  more  than  in  the 
same  period  of  1959.  Revenue  from  sales 
also  rose  by  8%  to  $60,635,207,  but 
were  counteracted  by  a  slightly  higher 
rise  of  9%  in  operating  expenses  to 
$47,765,679  due  mainly  to  higher  cost 
of  additional  power  purchases. 

New  Hydro  Plant  For  Alberta 

Two  new  hydro-electric  generators 
have  recently  been  brought  into  service 
to  supplement  the  Spray  Project,  com- 
pleted nine  years  ago.  A  40,000  h.p. 
hydro  generator  has  been  added  at 
Rundle,  and  a  second  62,000  h.p.  unit 
at  Spray  plant.  In  the  past  three  years, 
demand  has  grown  annually  at  over 
13%.  When  completed  the  extensions 
will  bring  Calgary  Power  hydro  capacity 
to  a  total  of  41 1,450  h.p. 


QATAR 

Cables  for  New  Power  Station 

A  £300,000  cable  contract  for  the  new 
Ras  Abu  Aboud  power  station  in  the 
Sheikhdom  of  Qatar,  and  for  a  system 
of  overhead  and  underground  transmis- 
sion lines  and  cables,  has  been  awarded 
to  the  BICC  group  by  the  Government 
of  Qatar.  Installation  work  is  being  car- 
ried out  in  two  stages  by  the  British 
Insulated  Callender's  Construction  Co. 
The  first  stage  consists  of  laying  two 
66  kV  oil-filled  power  cables,  with  pilot 
cables,  to  interconnect  the  new  power 
station  with  an  existing  station  at  Doha, 
four  miles  away.  A  66  kV  transmission 
line  is  also  being  constructed  to  link  with 
Umm  Said  and  Wakrah,  24  miles  distant. 

In  the  second  stage,  scheduled  for 
1962,  11  kV  power  cables  will  be  laid, 
and  control  cables  to  enable  the  new 
station  and  the  existing  stations  at  Doha 
to  operate  in  parallel. 

The  new  station  will  make  power 
available  for  a  large  sea  water  distilla- 
tion plant. 


GHANA 

Rural  Electrification 

Forty-five  towns  and  villages  in  niral 
areas  of  Ghana  will  benefit  from  an 
electrification  scheme  recently  initiated 
by  the  Minister  of  Works  and  Housing. 
A  British  firm  has  been  invited  to  cany 
out  an  electrification  survey  immediately. 
The  Minister  said  that  the  project  would 
eventually  be  incorporated  into  a 
national  electricity  networic  when  abun- 
dant supplies  of  power  would  be  avail- 
able from  hydro  sources. 

INDIA 


Steam  Plant  Contracts 

An  order  for  a  coal-fired  unit  boikr 
for  the  extension  of  Hussainsagar  power 
station,  Hyderabad,  has  been  placed  with 
Clarke,    Chapman    and    Co.   Ltd.  This 
company    has    also    received   a  sccoa^J 
order  for  a  specially  designed  boiler  unit 
capable  of  being  fired  by  coal,  oil,  coal 
and  bamboo  sawdust  or  oil  and  bamboo 
sawdust.   The  boiler  is   to   be  installed 
at  the  Gwalior  rayon  silk  factory. 

Bhakra  No.  1  on  Load 

The  first  of  five  100  MVA  hydrx>' 
electric  generators  was  recently  put  o^ 
load  at  the  Bhakra  power  station  whicla 
is  now  nearly  completed.  Part  of  tta« 
£130  million  Bhakra-Nangal  project,  tt»« 
Bhakra  dam  which  is  740  ft  high  ara^ 
1,700  ft  long  will  eventually  supply  wat«^ 
to  two  power  stations  with  a  total  i^' 
stalled  capacity  of  more  than  1,000  MW^- 
The  five  generators  for  the  first  statio** 
are  being  supplied  by  AEI. 

Gift  Power  Station 

The  enviable  problem  of  where  to  si*^ 
a  gift  power  station  now  faces  Indi^-*" 
engineers.  A  250  MW  power  station,  ^ 
gift  following  the  last  visit  of  >^^ 
Khrushchev,  is  to  be  sited  near  tto* 
Riband  Dam.  The  problem  is  whether  *^ 
site  the  station  on  the  Singrauli  co^ 
fields  at  Kota,  or  near  to  the  RihaO^ 
hydro  power  house.  Location  at  Ko*^ 
will  require  an  expenditure  of  Rsl'^ 
crores  for  a  transmission  line,  but  <0^ 
the  other  hand,  siting  near  the  RihaO^ 
power  house  would  require  transport  ^'^ 
coal  across  a  30-milc  wide  lake.  Trai^^' 
port  by  ships  or  by  a  ropeway  acrc^^* 
the  lake  is  estimated  to  cost  Rs30  lalct^* 
or  Rs60  lakhs. 

A  project  which  has  also  b^^^^ 
approved  in  principle  by  the  Central  «-^^^ 
Water  Power  Commission  is  utilisati^^ 
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iband  tail  water  at  Obra,  20 
vnstream  of  the  present  dam. 
n.  there  are  alteraatives,  either 
ict  a  60  MW  hydro  station  at 
It  a  cost  of  Rsl4  crores  or  a 
station   at  Obra,  costiDg   RslI 


naiu  Pmned 

of  more  than  Rs65  crores  has 
osed  by  the  Plaaning  Com  mis - 
Jie  draft  third  Five-Year  Plan 

by  the  Puiqab  GovemmEDi. 
Turn  em  have  decided,  however, 
■■t  generation  proposals  will  be 
lemented,  for  even  though  they 
It,  the  Slate  wi]I  face  a  shortage 
in  1965-66  of  256  MW.  The 
visions  in  the  third  Five-Year 

for  an  expenditure  of  Rs20 
I  the  Beas  project;  the  right 
(ver  station  at  Bhakra  with 
on  line  Rs  18,74,00,000;  thennal 
t  Rs5  crores;  diesel  genera - 
industrial     consumers      Rs2 

power  house  on  the  upper 
b  canal  Rs4'S  crores.  and  the 
age  of  the  Uhl  River  power 
ls2.72.00,000.  Where  the  cuts 
ladc  in  the  draft  plan  is  now 
Iced  out  and  the  Slate  Govern- 
also  expected  to  decide  soon 
:h  it  can  spend  in  the  first 
le  third  Plan.  A  total  of  Rs231 
otted  to  the  Punjab  includes 
al  Government  contribution  of 
>res.  The  balance  will  have  to 

by  the   State   from    its  own 

la  the  second  Plan  period  the 
Id  find  only  Rs67  crores  and, 
additional  resources  capable  of 
mother  R336  crores  will  have 
nd  for  the  third  Plan  period. 

AUSTRALIA 

Riva  Surrey 

3-ordinator  General  of  Road 
aid  in  his  annual  report  that 
y    field    work    continued    over 

year  on  the  hydro-electric 
of  the  Upper  Herbert  River 
ric  completed  or  in  hand  in- 
vestigation of  possible  storage 

sites  on  Herbert  River  and 
'reek  and  conduit  and  penstock 
iding   into   the   Herbert    River 


toject  for  WUtsoDday 

.mi nary  report  outlining  pro- 
cxiend  power  supply  to  the 
>lle,  Hayman  and  Long  Islands 
liilsunday  group  was  recently 
by  the  manager  of  the  Mackay 
Electricity  Board, 
ed  cost  of  the  project  is  put 
0.  It  would  include  submarine 
king  the  mainland  with  South 
id  South  Molle  with  Hayman 
notfaer  cable  would  link  South 
Long  Island.  Substations  and 
reticulation  would  be  required 
ret  islands.  Total  loading  of 
e  allowing  for  future  d-velop- 
esfmaled  ai  1-5  MVA 


Steady  Progren  1^  S£Ji. 

An  increase  in  electricity  sales  by 
more  than  9%  to  a  new  record  of 
694,409.428  kWh  was  achieved  by  the 
Southern  Electricity  Authority  of 
Queensland  during  (he  last  year.  Sales 
yielded  £8  million  and  revenue  exceeded 
expenditure  by  £342.274.  Number  of 
consumers  rose  during  the  year  by 
nearly  8,000  mainly  as  a  result  of 
growth  in  provincial  areas.  Transmission 
has  been  extended  further  west  and  the 
Authority  is  now  supplying  bulk  power 
to  Dalby.  It  is  also  recently  reported 
thai  the  State  Cabinet  has  ordered  thai 
the  10%  electricity  surcharge  in  the 
Southern  Electric  Authority  area  to  be 
reduced  to  5%  from  1  Oct.  and  has 
initialed  negotiations  which  are  expected 
to  result  in  early  removal  of  the  remain- 
ing surcharge. 

New  Station  at  CaUide? 

Anticipating  the  results  of  a  special 
report  on  future  electrical  development 
in  Queensland,  Rockhamplon  Council 
resolved  that  they  would  support  erec- 
tion of  a  power  station  at  Callide  or 
any  other  place  in  Central  Queensland 
that  might  be  recommended.  The  report 
is  being  prepared  by  an  English  firm  of 
consultants  and  although  it  has  not  yet 
been  tabled  in  Parliament,  rumour  has 
it  that  it  is  in  circulation. 

NEW  ZEALAND 

Chiirtchorch  Rcsnlti 

An  increase  of  105%  in  units  sold 
by  the  Christchurch  Municipal  Electrical 
Department  during  the  year  ended 
31  March  last  was  higher  than  antici- 
pated. There  is  to  be  an  adjustment  of 


tariffs  in  the  current  year  in  order  that 
approximately  half  of  the  annual 
capital  expenditure  shall  be  obtained 
from  revenue.  The  year's  operations  re- 
sulted in  a  trading  surplus  of  £10,983 — 
5-85%  of  turnover — and  was  noteworthy 
in  that  the  load  factor  rose  to  over 
50%  for  the  first  time  in  a  normal  year's 
operations.  Mr  G.  H.  Battersby,  the 
general  manager,  points  out  that  the 
load  factor  has  been  built  up  to  that 
figure  by  the  use  of  the  ripple  system 
for  controlling  the  water  heating  load, 
and  has  been  achieved  without  any 
water  heaters  being  disconnected  for 
more  than  two  hours  at  a  time.  An 
additional  2,331  electric  cookers  and 
2,546  water  heaters  were  connected  dur- 
ing the  period  covered  by  the  report. 

Water  Turbine  Order 

Three  42.000  h.p.  vertical  Francis 
turbines  have  been  ordered  by  the  New 
Zealand  Electricity  Department  frotn 
Boving  and  Co.  (ANZ)  Pty.  The  turbines 
will  be  installed  at  the  Araiiatia  power 
station  on  the  Waikato  River  in  the 
North  Island.  The  turbines  will  be 
designed  to  operate  under  a  head  of 
110  ft  at  a  speed  of  136  r.pm.  and  will 
be  delivered  in  1962-63. 

Geothmnal  Pjpewoik 

Contracts  worth  more  than  £900,000 
have  been  awarded  to  Alton  and  Co. 
for  the  supply  and  erection  of  pipework 
and  ancillary  equipment  for  the  new 
geothermal  natural  steam  project  at 
Wairakci,  on  the  North  Island  of  New 
Zealand.  The  supply  contract,  worth 
£578.660.  was  obtained  from  the  New 
Zealand  Government,  and  that  for  the 
erection,  valued  at  £323,323.  from  Waite- 
Tileman  who  are  also  contractors. 


The  Prime  Minister  of 
India,  Mr  Nehru,  with 
Lai  Bahadur  Shasiri, 
Indian  Minister  of  Com- 
merce, at  the  opening  of 
Heavy  Electricals,  Bhopal. 
The  managing  director  of 
AEI  Overseas.  Mr  F.J.E. 
Tearle.  and  the  director 
of  engineering.  Mr  W,  L. 
Beehy,  are  on  llie  right 


of  part  of  tl\e  Bliopal  factory,  opened  hy  Mr  Nehru  on  ft  November 


Personalities 
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in  the  industry 


Two  new  district  maoagen  have  been 
appoioled  by  the  London  Electricity 
Board— Mr  J.  P.  Tanntr,  a.m.i.e.e.,  for 
the  North  Western  district,  and  Mr  R.  D. 
GoodMW  for  the  South  Eastern  district 
(*ESH,  pages  77  and  81).  Mr  Tanner, 
who  has  been  engineer  to  the  Board's 
Northern  district  since  1917,  was  sub- 
area  design  and  planning  engineer  for 
the  previous  nine  years.  Prior  to 
nationalisation  of  the  industry  he  was 
borough  electrical  engineer  at  Stoke 
Ne  wing  Ion  for  a  year,  after  serving  with 
the  St.  Pancras  underUking  from  1939. 
There  he  successively  held  the  positions 
of  assistant  meter  superintendent,  deputy 
consumers'  engineer  and,  ultiTnately, 
consumers'  engineer.  He  obtained  early 
training  with  Mumford  and  Sons,  later 
joining  the  Plymouth  Corporation 
undertaking  and,  subsequently,  gained 
e:^erience  at  Finchley  and  Stafford.  Mr 
Goodson  has  also  held  his  present  post 
— district  commercial  engineer  Cor  the 
Board's  South  Eastern  district — since 
1957.  He  started  with  the  Croydon 
Corporation  undertaking  following  train- 
ing at  the  Croydon  and  Regent  St  Poly- 
technics. Later  he  served  at  Brighton  and 
with  the  County  of  London  Electric 
Supply  Co.,  until  war  service  interrupted 
his  career.  Afterwards  he  was  assistant 
district  consumers'  engineer  with  that 
concern  and.  from  1948  to  1950,  was 
district  commercial  officer  with  the  LEB 
at  E.  Wandsworth.  He  then  became 
district  commercial  officer  at  Wimbledon 
and  from  1951  to  1937  was  a  branch 
head  in  the  Commercial  Dept.  at  the 
Southern  sub-area. 

Mr  IE.  Harbhom  has  joined  the 
General  Electric  Co.  Ltd.  as  advertising 
and  marJceting  manager  of  its  Radio 
Group. 

Troughlon  and  Young  (Lighting)  Ltd. 
announce  that  Mr  A.  B.  Read,  r.d.i., 
has  rejoined  them  as  design  consultant. 
Mr  Read  will  also  continue  his  associa- 
tion with  Carter  and  Co.  Ltd.  in  a  con- 
sulting capacity. 

At  present  managing  director  of  Wil- 
liam Doxford  and  Sons  (Engineers)  Ltd., 
Mr  Robert  Afldnson,  d.s.c,  r.d.,  b.sc., 
M.i.MECH.E.,  M.i.MAR.E.,  has  been  appoin- 
ted managing  director  of  the  Engineering 
Division  of  Tube  Investments  Ltd.  with 
effect  from  1  March,  1961. 

London  Transport  announces  that  Mr 
H.  W.  Hadaway,  a.m.i.e.e..  m.i.r.s.e..  has 
been  appointed  a  principal  executive 
assistant  in  the  Signal  Engineer's  Depart- 
ment with  the  title  of  installation 
engineer  (signals).  He  will  be  responsible 
for  installing,  testing  and  passing  out  all 
new  installations  and  major  renewals  of 
all    types    of    signalling    equipment.    A 


member  of  the  Council  of  the  Institution 
of  Railway  Signal  Engineers,  he  was 
awarded  the  Institution's  first  prize  in 
1950  for  his  paper  on  "Improvements 
in  Track  Circuit  Shunts."  He  originally 
joined  the  London  Electric  Railways  in 
1927  as  a  signalling  apprentice  and, 
shortly  after  completion  of  his  appren- 
ticeship, was  appointed  a  technical  assis- 
tant. He  became  an  executive  assistant 
in  1946  and  a  senior  executive  assistant 
three  years  later. 

Mr  A.  B.  Skevingtan,  acting  manager 
of  Philips'  Nottingham  branch  since 
September,  1959.  is  now  appointed 
branch  manager  there.  He  joioed  the 
Nottingham  branch  in  1949  as  a  lighting 
representative  and  was  promoted  a  sales 
supervisor  in  May,  1955.  Two  years  later 
he  was  made  area  manager  of  the  Elec- 
trical Appliances  Group. 

The  Hon  Sir  Artliiu-  Howard,  k3.e.. 

C.V.O.,  DJ..,  I.P.,  has  been  reappointed  a 
part-time  member  of  the  South  Eastern 
Electricity  Board. 

Aerialite  Ltd.  have  appointed  Mr  Ian 
McKay  as  their  technical  representative 
for  their  Floor-warming  Department  in 
Scotland. 

Mr  D.  Shellon  has  been  appointed 
manager  of  the  Newcastle  upon  Tyoe 
branch  of  Dictaphone  Co.  Ltd.  He  was 
previously  at  their  Manchester  branch 
office  and  succeeds  Mr  B,  Lcgat 

Mr  H.  C  Marsrelt,  general  manager 
and  a  director  of  GEC  Overseas  Services 
Ltd.— a  subsidiary  of  the  General  Elec- 
tric Co.  Ltd. — has  retired  after  40  years' 
service  with  GEC.  Educated  at  King 
Edward's  School,  Birmingham,  where  he 
was  a  Foundation  Scholar,  Mr  Margrelt 
went  to  the  University  of  Birmingham 
where  he  graduated  as  a  Bachelor  of 
Commerce.  He  joined  GEC  as  a  com- 
mercial trainee  and,  subsequently,  be- 
came commercial  assistant  in  the  newly 
formed  Osram  Valve  Department.  In 
1934  he  was  appointed  assistant  manager 
of  the  Southampton  branch  and  in  1936 
became  manager  of  the  Hong  Kong 
branch  of  the  General  Electric  Co.  of 
China  Ltd.   From    194Z  to  the  end  of 


the  war,  Mr  Margrett  was  imprisoned 
by  the  Japanese  in  the  Stanley  Intern- 
ment Camp.  Hong  Kong.  After  rehabili- 
tation leave,  he  returned  to  Hong  Kang. 
In  1950  he  was  appointed  assistaol 
managing  director  of  the  British  Geneial 
Electric  Co.  Ltd.  Hong  Kong  and,  ia 
1951,  became  managing  director.  While 
in  Hong  Kong,  Mr  Margrett  became 
a  Justice  of  the  Peace.  Returning  to  Ihii 
country  in  1953  he  became  manager  of 
the  GEC  Business  Development  Depart- 
ment at  head  office  and.  in  1959,  vt% 
appointed  general  manager  and  i 
director  of  GEC  Overaeas  Services  Lid. 

The  BBC  announces  the  aj^iotnienl 
of  Mr  J,  D.  MacEwaa,  B.5C.,  A.MJ.EX. 
AJif.BRrr.iJt.E.,  as  engineer-in -charge,  tele- 
vision, Birmingham,  in  succession  to  Mr 
H.  G.  WhlHiig,  Aj>(.i.E.E.,  who  recent); 
became  regional  engineer.  Midland 
region.  Mr  MacEwan  joined  the  Open- 
lions  and  Maintenance  Departmeat  fi 
the  BBC  in  1947  and  after  service  in 
Glasgow  and  Edinburgh  he  became  i 
member  in  1953  of  the  staff  of  Itic 
BBC's  Television  Outside  Broadcul 
unit  covering  Scotland  and  nartii-ciil 
England.  During  the  following  year  be 
was  transferred  to  the  television  staff 
in  Glasgow.  In  1956.  Mr  MacEwan  w 
appointed  senior  lecturer  (tecluiial 
operations)  at  the  Corporetion'i  Es- 
gineering  Training  Department,  Wood 
Norton,  Worcestershire,  which  post  Ik 
has  held  until  taking  up  his  new  dulio 
in  Birmingham  on  14  Nov. 

Mr  I.  F.  Taylor  has  been  appointed 
as  a  representative  of  the  M-0  Valve 
Co.  Ltd.— a  subsidiary  of  the  Gener»i 
Electric  Co.  Ltd.— for  the  GEC  raD»^ 
of  domestic  valves  and  TV  lubes. 

Mr  L.  C.  Jeaty,  B.sc..  m.i.e.e.,  has  he^^ 
appointed  manager  of  Sylvania-Th<?f^ 
Colour  Television  Laboratories  Ltd.,  * 
succession  to  Mr  B.  C  FleiDiiig>WUttai»>^ 
B.sc.,  A.M.i.E.e.,  who  has  left  the  cor^' 
pany  and  is  now  on  a  visit  to  the  USy™ 
wc  understand,  Mr  Jesty  joined  ft** 
laboratories  in  1957  and  has  been  main'^ 
responsible  for  the  research  and  develof^ 
mcnt  programme  on  colour  televisiv^ 
and  cathode-ray  tubes.  Mr  J.  K.  Oic^' 


B@^ 


Mr  R.  D.  Coodson 
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M.A.,  who  has  been  iv  charge  of 
work  on  colour  and  closed  circuit 
on,    bas    been    appobted    deputy 

L  the  centraliting  of  activities  of 
Electronics  Ltd.  certain  iodividual 
ubilities    have    been    reorganised. 

L.  Stride,  formerly  manager  of 
tlmesbuiy  Wki,  becomes  manager 

Aviation  Division,  and  Mr  P.  J. 
',  previously  chief  electronics 
;r,  becomes  manager  of  the  Nucle- 
ind  Industrial  Division.  Mr  E.  B. 
Aon  continues  handling  the  com- 
1  activities  of  both  divisions  as 
lanager. 

P.  L.  Edwardi  has  retired  from 
inagership  of  the  Dublin  office  of 
ited  Electrical  Industries  Export 
ilthough  he  will  continue  for  a 
s  consultant.  He  is  succeeded  as 
er  by  Mr  J.  W.  Jackson,  pre- 
'  deputy  manager  of  the  Dublin 
Mr  Jackson  served  his  apprenlice- 
/ith  Mather  and  Piatt  Ltd.  and 
Metropolitan  ■  Vicken'  Motor 
3ept.  in  1929.  After  a  period  with 
effield  district  office  be  was  at  the 
w  office  from  1936  to  I9S5,  when 
»me   manager  of  the  company's 

sub-office.  On  the  integration  of 

V  and  BTH  companies'  offices  in 
X,  19J9,  he  was  appointed  deputy 
er  of  AEI  Export  Ltd.,  Dublin 
office.  Mr  Edwards,  a  past- 
nt  of  the  Society  of  Irish  Elec- 
Tnders,  had  been  manager  of  the 
office  since  1932,  having  started 
ITH  in  1923  after  periods  with 
and  Harland  and  Wolff  Ltd. 

F.  C  WlUlams,  O.B.E.,  D.SC., 
,  FJI.S.,  was  last  Thursday  pre- 

with  the  John  Scott  medal  and 

The   presentation   was  made  by 

H.  Osgood,  tcientiftc  attacbd  to 
nerican  Embassy  on  behalf  of  the 
'nut  of  Philadelphia.  The  award 
lade  in  recognition  of  Professor 
ns'    work    on    the    "Identification 

or  Foe"  system  developed  in  the 

world  war. 

many  yan  manager  of  the  GEC 
I  Picture  and  Television  Section, 
L  B.  Hartley,  F.B.K.S.,  aX.p^., 
.  has  now  joined  Superlamp  Ltd. 
U  continue  to  concentrate  on  the 
id  television  studios  industry, 
ral  new  appointments  in  the  Sales 
iD  of  Servis  Domestic  Appliances 
nounced.  Mr  L.  H.  Bmeton  be- 

sales  promotion  manager  (UK); 
,  Lbou  is  assistant  home  sales 
er;  and  Mr  A.  A.  Conway 
a  sales  manager.  Two  divisional 
nanagers  are:  Mr  W.  Lucas,  for 

and  the  West,  and  Mr  R.  V. 
!,  for  London,  N.W.  In  addition, 
.    C.    LcaiT    is    public    relations 

G.  A.  Marrfott,  managing  direc- 
ihe  M-0  Valve  Co.  Ltd.,  a  wholly 
subsidiary  of  the  General  Electric 
d.,  has  intimated  his  intention  to 
in  March  next  year.  He  will  be 
led  as  managing  director  of  the 
ny  by  Mr  S.  Bdl,  B.SC.,  f.inst.p.. 


Mr  j.  W.  Jackson 


MrC.  A-  Mirriou 


who  is  at  present  deputy  director  and 
manager  of  GEC  Research  laboratories 
and  a  member  of  the  M-O  V  board. 

Prof  A.  C  B.  Lovcll,  O.B.B.,  f.ils., 
professor  of  radio  astronomy  in  the 
University  of  Manchester  and  director 
of  the  Nuffield  radio  astronomy  labora- 
tories, Jodrell  Bank,  has  been  awarded 
a  Royal  Medal  by  the  Royal  Society 
for  his  distinguished  contributions  to 
radio  astronomy. 

Mr  E.  V.  Beatson,  of  Joseph  Lucas 
Ltd.,  has  been  appointed  by  the  Coun- 
cil of  the  British  Welding  Research  Asso- 
ciation to  serve  on  the  Association's  Re- 
search Board.  His  principal  fields  of  in- 
terest are  resistance  welding  and  brazing. 

Previously  a  director  of  the  Key 
Engineering  Co.  Ltd.,  Mr  F.  V.  Wbick- 
ham,  A.M.I.C.E.,  MJt^sji,.  has  joined 
the  board  of  Temple  Tubes  Ltd.,  manu- 
facturers of  pitch  fibre  pipes  and  con- 
duit. The  latter  concern  is  a  subsidiary 
of  Limehouse  Paperboard  Mills  Ltd.  Mr 
Whickham  will  be  concerned  particularly 
with  co-ordination  of  product  develop- 
ment and  sales. 

Formerly  group  commercial  director  of 
the  Solartron  Electronics  Croup,  Mr 
E.  E.  ionea  has  relinquished  that  position 
to  become  managing  director  of  Adrema 
(Holdings)  Ltd. 

Mr  G.  Hof  nun,  managing  director  of 
Philips  Electrical  Ltd.,  recently  com- 
pleted 40  years'  service  with  the  Philips' 
organisation. 

Mr  H.  G.  Honghloa  has  been 
appointed  chairman  of  the  Engineering 
and  Lighting  Equipment  Co.  Ltd.  fol- 
lowing the  death  last  month  of  the  Earl 
of  Verulam.  Mr  Houghton  thus  becomes 
chairman  and  managing  director,  with 
Mr  F.  Webatcr  as  deputy  managing 
director,  and  the  other  members  of  the 
board  are;  Mr  C  S.  K.  Benham,  Mr 
C  G.  Maynard,  and  Mr.  R.  Proctor,  who 
is  also  company  secretary. 

Mr  P.  Jardlae,  group  financial  con- 
troller of  Metal  Industries  Ltd.  has  been 
appointed  to  the  boards  of  two  of  the 
subsidiaries  in  that  group,  J.  G.  Staller 
and  Co.  Ltd.  and  Minerva  Mouldings 
Ltd. 

AEI  Lamp  and  Lighting  Co.  Ltd.  have 
appointed  Mr  A.  B.  Frost  the  assistant 
manager  of  their  Midland  sales  region. 
Mr  Frost  was  previously  assistant  to  the 


regional  manager  and  from  195S-I958 
the  Northampton  area  manager. 

Mr  C  R.  Hngbn,  mechanical  engineer 
in  the  No.  3  (South  East  Durham)  area 
of  the  Durham  Divisional  Coal  Board, 
has  been  appointed  chief  engineer  in  the 
area.  From  1946  to  1949,  when  he  re- 
turned to  Durham,  he  was  electrical 
engineer  with  the  Shipley  and  Ilkeston 
Collieries  Ltd.,  Derbyshire. 

To  mark  his  retirement  after  40  years' 
service  in  the  industry,  Mr  W.  B.  Gold, 
area  workshops  engineer  for  Monmouth- 
shire and  Mid-Wales,  Soqth  Wales  Elec- 
tricity Board,  was  presented  with  a  colour 
slide  projector  and  screen  by  Mr  D.  G. 
Gwyo,  the  Board's  area  manager,  re- 
cently. 

OBITUARY 

Dr  G.  W.  O.  Howe,  Emeritus  Professor 
of  Electrical  Engineering  at  Glasy>w 
University,  died  on  7  Nov.,  aged  84. 
He  held  the  James  Watt  Chair  of 
Electrical  Engineering  for  25  years  until 
retiring  in  1946.  He  was  in  charge  of 
the  electrical  engineering  department  at 
Hull  Municipal  Technical  College  before 
being  appointed  a  lecturer  at  the  City 
and  Guilds  Engineering  College  in  1905. 
Four  years  later  be  became  assistant 
professor  of  engineering.  When  he  was 
appointed  to  the  James  Watt  Chair  at 
Glasgow  in  1921,  he  was  head  of  the 
department  of  electrical  standards  and 
measurements  at  the  National  Physical 
Laboratory,  Teddington.  Prof  Howe  was 
president  of  the  engineering  section  at 
the  meeting  of  the  British  Association 
at  Toronto  in  1924  when  he  surveyed 
100  years  of  electrical  engineering  down 
10  the  beginnings  of  radio  telegraphy 
and  telephony.  In  1956  he  was  awarded 
the  Faraday  Medal  of  the  lEE  for  his 
pioneering  work  in  the  study  and 
analysis  of  h.f.  oscillations  and  on  the 
theory  of  radio  propagation,  and  for  his 
outstanding  contributions  to  engineering 
education.  Dr  Howe  was  editor  of  the 
Wireless  Engineer  from  1926  to  1954. 

Mr  R.  Lawler,  manager  of  the  Elec- 
tronics Division  of  Ferguson  Radio 
Corporation  Ltd.,  died  on  2  Nov..  aged 
59. 

Mr  I.  R.  Hall,  aJiI.i.e.e.,  formeriy 
deputy  borough  electrical  engineer  at 
Accrington,  died  recently,  aged  74.  He 
retired  in  1950  after  serving  in  the  Cor- 
poration Electricity  Dept.  for  46  years. 
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NEW  LITERATURE 


World  Railways,  I960 

Edited  and  compiled  by  H.  Sampson 

RAILWAYS  continue  to  exert  a 
remarkable  fascination,  even  though 
steam  locomotives  are  rapidly  giving  way 
to  their  modem  electric  and  diesel  coun- 
terparts. The  extensively  revised  sixth 
edition  of  "World  Railways"  contains 
much  information  on  how  modernisation 
is  proceeding  both  at  home  and  overseas. 
Not  only  is  this  a  valuable  book  for  the 
enthusiast  on  railways,  it  is  also  of  great 
importance  to  manufacturers  and  opera- 
tors of  rail  systems,  foj*  it  contains  lead- 
ing details  of  more  than  1,500  of  the 
world*s  railway  organisations.  The  first 
section  outlines  under  32  headings  par- 
ticulars ranging  from  locomotives  and 
rolling  stock  types  and  numbers,  through 
passenger  and  freight  loading,  to  figures 
of  revenue  and  expenditure  where  these 
are  available. 


N.C.B.  Standards 

200  amp  Medium  Voltage  Flameproof 
Air-break  Circuit  Brealcer.  NCB  Specifi- 
cation 209/1960,  Price  Is,  This  specifica- 
tion supersedes  P7/1950 — Flameproof 
Circuit  Breaker,  which  is  now  with- 
drawn. The  main  differences  between  the 
present  and  original  specification  are  the 
inclusion  of  extra  requirements  in  rela- 
tion to  the  isolator  design,  an  additional 
clause  on  interlocking  and  the  introduc- 
tion of  Type  Testing  and  Inspection 
clauses.  There  are  also  minor  altera- 
tions in  other  clauses  and  the  sequence 
has  been  rearranged.  As  from  1  Jan., 
1961,  all  requisitions  for  200  A  4*5  kA 
r.m.s.  medium  voltage  flameproof  air- 
break  circuit-breakers,  for  use  in  Group  1 
gases  and  vapours  only,  must  conform 
to  this  specification.  If  equipment  com- 
plying with  this  specification  is  required 
for  use  in  gases  other  than  Group  1 , 
prior  certification  for  that  group  is 
necessary. 

30  amp  Medium  Voltage  Flameproof 
Air-brealc  Electrically  Operated  Gate-end 
Box.  NCB  Specification  195/1960.  Price 
2s.  This  is  one  of  three  specifications 
for  gate-end  boxes  issued  for  and  by 
the  authority  of  the  National  Coal 
Board.  It  covers  the  design,  performance 
and  test  requirements  for  30  amp  flame- 
proof air-break  electrically  operated  gate- 
end  boxes  for  use  on  3-phase  50  c/s  a.c. 
circuits  up  to  650  volts  for  controlling 
motors  not  exceeding  20  h.p.  rating. 
Three  drawings  included  give  the  required 
dimensional  limits  and  tolerances  tor 
busbar  chamber  terminals,  flanges  and 
connectors,  skid  coupling  arrangements 
and  outgoing  cable  fittings. 

Copies  of  the  above  specifications  may 
be  obtained  on  request  to  the  National 
Coal  Board,  Hobart  Hse,  Grosvenor  Sq, 
London  S.W.I. 


In  a  mdre  detailed  subsequent  section 
125  of  the  major  systems  are  dealt  with 
as  a  whole,  country  by  country.  This 
section  includes  information  on  the 
various  manufacturers*  products.  Two 
other  sections  outline  33  underground 
systems  and  give  details  of  diesel  railway 
traction  units  manufactured  by  50 
builders  throughout  the  world. 

Many  interesting  facts  emerge  from  a 
glance  through  the  pages.  For  example, 
British  Railways*  modernisation  plan  has 
now  been  brought  forward  so  that  many 
of  the  objectives  originally  planned  for 
1970  seem  likely  to  be  attained  by 
1963.  It  is  comforting  to  note  that  with 
the  controversy  over  British  Railways* 
modernisation  system  in  mind,  both 
Russia  and  China  have  sufficient  faith 
in  electrification  to  have  planned  over 
14,000  miles  in  the  next  few  years.  Pub- 
lished by  Sampson  Low's  "World  Rail- 
ways*' Ltd.,  price  £5  5s,  412  pages, 
12i  in.  by  8i  in.  653  photographs,  141 
maps  and  80  diagrams. 

Statistical  Year 'Book  of  the  World 
Power  Conference 

Edited  by  F.  Brown 

THIS  is  the  ninth  and  last  issue  of  the 
annual  statistical  summaries  cover- 
ing the  period  1954-57  which  have  been 
prepared  by  the  Central  Oflice  of  the 
World  Power  Conference.  It  has  been 
decided  to  leave  future  collation  to  the 
Statistical  Office  of  the  United  Nations. 
The  Central  Oflice  will  now  concentrate 


on  the  production  of  a  new  Mhes, 
Survey  of  Energy  Resources,  the  first 
of  which  will  appear  in  1962.  The  sur- 
veys will  contain  authoritative  estimates 
with  an  editorial  summary  and  will 
appear  at  six-yearly  intervals,  coinciding 
with  the  Plenary  meetings  of  the  World 
Power  Conference.  Published  by  Percy 
Lund  Humphries  for  the  Central  Ofikx, 
WPC.  216  pages,  11  in.  by  8i  in.  Ninth 
edition,  price  70s. 

Selected  Semiconductor  Circuits 
Handbook 

Edited  by  S.  Schwartz 

ALL  experimenters  with  semiconduc- 
tors, professional  or  amateur,  wiD 
welcome  this  book.  It  was,  indeed,  a 
happy  thought  to  invite  American  d^ 
signers  of  semiconductor  circuits  to  con- 
tribute their  ideas  to  a  handbook  for 
the  help  of  others.  These  have  been 
grouped  into  ten  sections,  each  concerned 
with  one  particular  field  of  application, 
and  each  section  subdivided  into  a  design 
philosophy  and  a  selection  of  proven 
circuits  which  are  described  in  detail. 
In  many  cases  the  name  of  the  con- 
tributor is  given. 

The  book  is  profusely  illustrated  with 
diagrams  of  exceptional  clarity  while  the 
text  incorporates  such  formulae  as  may 
be  required,  but  is  otherwise  free  fron 
abstruse  mathematics.  It  is  essentially 
a  practical  book.  Published  by  Chapman 
and  Hall,  450  pages,  9  in.  by  S]  in.. 
price  96s. 


BOOKS  RECEIVED 


The  Testing  of   Electrical   Machines,   by 

L.  H.  A.  Carr.  Test-book  for  use  by  test 
staff  and  inspecting  engineers,  assuming 
HNC  qualifications.  Published  by  Mac- 
donald  and  Co.,  299  pages,  84  in.  by  5i  in. 
Price  50s. 

Electronic  Eqolpment  Reilabllity,  by 
G.  W.  A.  Dummer  and  N.  Griffin.  Summary 
of  present  knowledge  of  factors  affecting 
reliability  for  designers  and  electronic  equip- 
ment users.  Includes  as  well  design  technique 
and  testing  methods.  Published  by  Pitmans, 
274  pages,  8^  in.  by  5i  in.  Price  45s. 

Manlpolation  of  Thermoplastic  Sheet,  Rod 
and  Tobe,  by  J.  M.  J.  Estevez  and  D.  C. 
Powell.  Surveys  principal  thermoplastic 
materials  commercially  available  and  methods 
by  which  they  can  be  fabricated.  Published 
by  Iliffe  and  Sons,  8i  in.  by  5i  in.,  148 
pages.  Price  27s  6d. 

Simplified   Short-Clrcolt   Calcolations,   by 

R.  T.  Lythall.  Details  and  data  of  short- 
circuit  calculations  for  400  and  600  V  group 
motor  control  and  switchboards.  Published 
by  the  Belmos  Co  Ltd.,  27  pages,  8i  in. 
by  5i  in.  Price  5s. 

A  First  Coarse  In  Tdevlslon,  by  "Decibel." 
Working  principles  explained  for  readers 
with  some  knowledge  of  radio.  PuT)lished 
by  Sir  Isaac  Pitman,  149  pages,  7i  in.  by 
^  in.  Price  15s. 

Redgrave's  Factories,  Tmdc  and  Shops 
Acts:  Supplement  to  19th  Edition,  by  John 
Thompson  and  H.  R.  Rogers,  noting  new 
Court  decisions  and  regulations.  Published 
by  Butterworth  and  Co.,  152  pages,  6 J  in. 
by  4i  in.  Price  15s. 


Boiler  House  Practice,  by  J.  N.  WtHianf 
Covers  City  and  Guild  exam,  syllabus  in 
boiler  house  practice.  Published  by  Gcoijp 
Allen  and  Unwin.  648  pages,  9i  in.  by  6  in. 
Third  edition.  Price  70s. 


The  Use  of  Welding  in  Sted 
Stmctures,  by  G.  B.  Godfrey.  Guidance  on 
design  of  metal  arc  welded  steel  buildins> 
in  conformity  with  BS  449:1959,  uodtf 
nominal  static  loading  conditions.  Published 
by  British  Constructional  Steelwork  Associa- 
tion, 35  pages,  1 1  in.  by  8i  in.  Price  h  6<l 

Translation  from  Russian  for  Sdcntislii 
by  C.  R.  Buxton  and  H.  S.  Jackson. 
E>esigned  to  enable  scientists  to  acquire 
adequate  reading  knowledge  of  Russiu 
language.  Published  by  Blackie  and  Sod 
Ltd.,  299  pages,  8i  in,  by  5i  in.  Price  305. 

Proceedings  of  the  International  Ckm  Ak 
Conference.  Record  of  78  papers  on  deao 
air  topics  presented  to  London  conference 
in  October,  1959,  together  with  discussions 
on  them.  Published  by  the  National  Society 
for  Clean  Air,  290  pages,  9i  in.  by  61  in. 
Price  30s. 

Principles  and  Practice  of  Aircraft  Ek^ 
trical  Engineering,  by  H.  Zeffert.  Compr^ 
hensive  review  with  emphasis  on  desicn 
problems.  Published  by  George  Newncs  lAiL 
726  pages,  S\  in.  by  5i  in.  Price  90s. 

Cabma  Register  of  British  Indaslriil 
l*roducts  for  Canada.  1960-61.  This  eightli 
edition,  completely  revised,  provides  in  five 
sections  a  classified  list  of  products,  French 
glossary,  British  manufacturers.  Canadiao 
distributors,  and  trade  names  of  the  various 
firms.  Published  by  Iliffe  and  Sons  Ltd., 
636  pages,  9i  in.  by  7  in.  Price  15s, 
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extending  an  Aluminium 

Plate  and  Strip  Mill 


'OWER  SUPPLY  AND  LIGHTING  DETAILS 


■ANSION  of  the  Alcan  ladus- 
ies  aluminium  plant  at  Roger- 
uiDc  is  being  carried  out  under 
lillion  four-year  programme  con- 
ig  on  the  existing  continuous 
ill,  laid  down  at  the  Rogentone 
n  1949  and  1950.  The  new  work 
installation  of  new  equipment, 
isation  of  some  existing  equip- 
id  relocation  of  some  plant  items 
rove  work  flow.  Outstanding  in 
'  plant  is  a  144  in.  hot  reversing 
scribed  in  the  Electrical  Times 
md  27  Oct.,  but  there  is  much 

electrical  interest  in  the  Roger- 
ork. 

2  shows  the  flow  chart  for  pari 
revised    layout.    Whereas    the 

hot  rolling  layout  in  1950  con- 
f  the  96  in.  mill  used  as  a  break- 
m  mill,  an  84  in.  roughing  mill 
>  88  in.  finishing  mills  in  tandem, 
I  from  ingot  to  strip  now  consists 
M  in.  four-high  mill  which  can 

either  for  breaking  down  or  for 
wide  plate,  the  %  in.  mill  and 
)  in,  four-high  hot-finishing  mills 
[  as  a  three-stand  mill  in  tandem, 
w  hot  reversing  mill  has  been 
id  installed  by  Davy  and  United 
Tiog  Co.  with  electrical  drives 
trol  by  AEI. 

dty  Supply  and  Drives 

I  the  continuous  strip  mill  was 
Ml  in  1949-50.  the  supply  system 
rganised  to  allow  a  66  kV  supply 
fought  into  a  new  substation  on 
rks  site.  The  feeders  were  con- 
via  outdoor  duplicate  busbars 
20  MVA  and  one  13  MVA 
V  transformers,  feeding  on  their 
ry  sides  a  duplicate  busbar 
'A  switchboard.  This  switchboard 
1  existing  ring  mains  and  new 
oos  by  radial  feeders, 
ved  in  the  reptaoning  is  move- 
>nd  regrouping  of  existing  sub- 
,  rather  than  creation  of  extra 
.  In  some  areas,  temporary  sub- 
,  have  been  established  to  give 
ty  for  future  expansion  schemes 
ich  only  the  broad  outline  is 
at  present. 

Ting  to  Fig.  2  for  some  indication 
tion,  the  swarf  rem e It  department 
of  the  plants  which  has  had  to 
'ed  to  a  new  site.  It  is  concerned 
melting  swarf  and  light  scrap  and 
is  purpose  uses  two  ma  in  s-f re- 
induction  furnaces,  each  rated  at 
iOO  kW.  An  aluminium  bath  hold- 
scrap  acts  as  a  secondary  for  the 


in  an  existing  substation,  which  was 
amongst  those  moved  to  a  new  site. 
Correction  of  power  factor  is  obtained 
by  a  bank  of  capacitors  connected  to  a 
system  of  aluminium  busbars.  (Extensive 
use  of  aluminium  conductors  in  one 
form  or  another  is,  not  surprisingly,  a 
feature  of  the  installation  at  Rogerstone.) 
The  substation  is  to  be  used  in  the  future 
for  supplying  new  pumping  equipment 
through  English  Electric  switchboards 
with  built-in  Donovan  starters. 

Supply  to  the  144  in.  hot  mill  is  taken 
through  substation  equipment  which 
already  existed,  but  which  was  resiled 
in  the  mill  motor  room  basement  The 
mill  has  an  installed  load  of  about 
12,000  h.p.  To  supply  the  main  11  kV 
switchboard,  existing  0-4  sq  in.  feeders 
were  extended,  and  a  third  feeder  was 
run  in  aluminium -sheathed  paper-insu- 
lated cable. 

Large  m.g.  sets  associated  with  the  mill 
are  supplied  at  11  kV,  with  400  V  cir- 
cuits in  the  mill  area  fed  through  a 
100  ft  long  open  panel  incorporating  a 
bus-section  switch  and  two  incoming 
feeder  switches,  each  of  1^00  amp 
capacity.  The  feeders  are  supplied 
through  two  750  kVA  Crompton  trans- 
formers. From  the  substation  are  run 
two  II  kV  cables  supplying  subsidiary 
substations,  one  for  auxiliaries  associated 
with  the  four  oil-fired  pre-heating  fur- 
naces, the  other  powering  the  pump 
house  dealing  with  roll  coolant  for  the 
mill. 

Each  of  the  subsidiary  substations  has 
a  750  kVA  Crompton  irausCormer. 
through  which  are  supplied  various  local 
switchboards  (English  Electric).  Amongst 
the  equipment  supplied  is  100  kW  im- 
menion  heaters.  Five  healers  warm  the 
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Fit.  2-   Layoi't  for  plate  and  strip  line, 
may  be  in  the  form  of  cofitolner  sheet, 
sheet  products,  circles  or  baildint  sheet, 
as  plate.     The  dotted  section  wii' 
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soluble  oil  used  in  the  roll  coolaol 
system  to  a  worldug  temperature  of  up 
to  150°F.  The  coolant  loses  heat  to  a 
1.500  g.p.m.  cooling  tower  system 
(Davenport  Engineeriug).  Auxiliary 
equipment  on  the  pre-beating  furnaces 
is  controlled  by  Donovan  contactor 
paneb. 

An  additional  stand  has  been  provided 
on  the  88  in.  hot-finishing  milt  instal- 
lation. All  three  stands  are  now  powered 
by  a.  rectifier  installation.  Mill  motors 
are  rated  two  at  4,000  h.p.,  one  at 
2,600  h.p..  and  are  described  later  in  this 
article.  An  AEI  1 1  kV  switchboard  sup- 
plies, in  addition  to  the  mill  motors,  a 
1,000  h.p.  synchronous  mo  tor -generator 
set.  This  provides  power  for  down- 
coilers  located  immediately  after  the  mill 
and  gives  the  necessary  power  factor 
correction  at  the  substation.  400  V  auxili- 
aries are  again  supplied  through  a 
750  kVA  Crompton  transformer. 

Fnniacea 

Expansion  to  the  cold-finishing  facili- 
ties involved  installation  of  two  oil-fired 
annealing  furnaces,  a  high-speed  slitting 
machine  and  handling  equipment  with 
capacity  to  handle  coils  up  to  9,000  lb. 
Each  of  the  new  furnaces  includes 
eight  55  h.p.  fan  drives  and  these, 
together  with  other  motor  loads,  are  con- 
trolled through  Brookhirst  Igranic  con- 
tactor panels,  with  supplies  through 
English  Electric  switch-  and  fuse-boards. 
in  turn  controlled  by  air  circuit-breakers. 
Two  Crompton  750  kVA  transformers 
give  the  400  V  supply  to  these  boards. 
taking  their  1 1  kV  supply  from  an 
existing  substation  some  distance  away. 
As  in  al]  such  cases,  inter- trippmg  of 
h.t.  and  l.t.  switches  is  provided  for  and 
remote  trip  buttons  for  the  11  kV 
breakers  are  fitted  on  the  400  V  switch- 
In  a  future  extension  of  the  cold  mill 
an  existing  72  in.  two-stand  tandem 
cold-finishing  mill  will  be  installed  with 
new  driving  motors  to  give  increased 
speed  and  power.  The  2,200  h.p.  motors 


involved  will  be  supplied  from  existing 
m.g.  sets  formerly  used  on  the  88  in. 
mills  now  changed  to  rectifier  drives.  A 
further  two  2,200  h.p.  motors  may  be 
added  later.  A  new  substation  is  being 
built  for  this  mill,  supplied  from  the 
main  substation  through  two  new  0'4  sq 
in.  feeder  cables.  Mill  auxiliaries  will  be 
controlled  through  a  cubicle-type  English 
Electric  switchboard. 

Electrical  Details 

Having  established  some  of  the  elec- 
trical plant  changes  at  particular  loca- 
tions, the  general  electrical  distribution 
background  may  be  considered.  At  the 
main  substation,  existence  of  a  con- 
siderable reserve  of  transformer  capacity 
limited  the  extra  installation  needed  to 
meet  the  greater  electrical  load.  Changes 
have,  in  fact,  been  confined  to  addition 
of  an  oil-circulation  pump  and  fan  cool- 
ing to  uprate  the  existing  15  MVA  trans- 
former to  2t  MVA  and  so  make  it  fully 
interchangeable  with  the  other  two 
20  MVA  transformers.  The  11  kV 
switchboard  at  the  main  substation  has 
been  extended  by  the  addition  of  three 
new  panels  to  accommodate  additional 

Cables  for  U  kV  have  copper  con- 
ductors, but  are  aluminium-sheathed. 
Although  sizes  of  up  to  0'4  sq  in.  with 
drawn-down  aluminium  sheaths  have 
been  used,  a  change  was  made  to  corru- 
gated-sheathed types  as  soon  as  they 
became  available,  because  they  are  con- 
sidered to  have  greater  flexibility,  superior 
serving  and  to  be  cheaper. 

In  general,  plant  wiring  has  been 
carried  out  in  p. v.c. -insulated,  p.v.c- 
sheathed  single -wire -armoured  and  p.v.c- 
sheathed-overall  cable,  conductors  being 
stranded  aluminium.  In  control  cabling  a 
minimum  size  of  7/'029  in.  has  been 
adopted  for  reasons  of  robustness.  Since 
current  carrying  capacity  is  not  a  factor, 
aluminium  conductors  of  this  have  been 
used,  with  saving  in  cost. 

One  of  the  particularly  interesting 
aspects   of   the   cable   installation   is   the 


use  of  Sohdal  cable,  the  recently  iotro- 
duccd  design  which  incorporates  three 
solid  sector-shaped  aluminium  conduc- 
tors, p.  v.c -insulated,  wtb  a  cooceatric 
neutral  formed  by  a  single  layer  of 
rectangular  aluminium  wires  (ELECnucAi, 
Times,  4  June,  1959).  This  has  been  used 
for  all  control  and  three-phase  cab!w[ 
of  above  100  amp  rating  (Fig.  4). 

Solidal  cables  were  selected  for  thi) 
duty  as  being  cheaper  than  other  typet. 
and  because  their  light  weight  and  flexi- 
bility was  considered  greatly  to  simplif) 
installation,  150.  200  and  300  amp  ntinji 
are  used.  Joints  in  the  cables  are  made 
by  indent-«ompression  and  by  soldehni 
using  abrasion  soldering  techniques.  Ter- 
minals on  the  concentric  neutral  were 
made  using  standard  cone-grip  clamps. 

Mice  cable  has  been  used  for  fuinace 
wiring.  Where  large  single-core  abb 
have  been  used  as  in  d.c.  work,  butyl- 
rubber  insulation  has  been  used  witb 
Qexible  stranded-copper  conductors.  Foi 
transformer  secondary  connections,  paper- 
insulaled  aluminium-sheathed  and  sened 
cable  has  been  used. 

Cranes 

Some  large  cranes  have  been  installs 
in  the  course  of  the  expansion  scheia> 
They  are  supplied  at  460  .V  d.c.  throus 
grooved-wire  downshop  leads  and  c9 
lector  gear  (BICC).  Crane  controb  aJ 
either  Igranic  contactor  type  or  de  Ren. 
pattern  controllers  supplied  by  V.  C 
Howells.  Crane  motors  are  mainly  t 
Laiu'ence  Scott  and  Electromotors,  excej 
on  the  ingot  handling  crane,  for  wbif 
AEI  mill-type  motors  are  used.  IgrarK 
brakes  are  generally  employed. 

The  ingot  crane  is  exposed  to  fuma^ 
heat  when  extracting  ingots.  It  has  £ 
air-conditioned   cabin   and  is  linked 
the  mill  intercommunication  system  *> 
a  Marconi  v.h.f.  radio. 


fig.  3.   H  kV  switchboards  fo 


mill  and  dam/n-toiler 


Lighting  fittings  in  the  mill  area  i» 
1  kW  horizontal  mercury  lamps  by  AS 
Lamp  and  Lighting,  blended  with  I  k*^ 
tungsten  lamps.  They  are  installed  uDd« 
the  roof  trusses,  50  ft  above  floor  lev^ 
Became  of  the  height,  there  is  not  iX 
glare  problem  that  might  be  expect* 
from  such  large  tight  sources;  it  li.: 
been  found  that  a  mounting  height  ' 
30  ft  would  have  been  practicable  fre 
this  aspect.  The  fittings  are  switched  - 
three-phase  groups,  but  each  has  a  lo^ 
isolating  switch  to  make  maintenan' 
safer. 

In  another  building  where  the  atmo 
phere  is  cleaner,  an  excellent  installati^ 
has  been  obtained  using  twin  S 
fluorescent  fittings  mounted  47  ft  hi  1 
on  rows  of  continuous  Irunking  (Fa-1 
Stadelmann). 

For  minor  lighting  installations,  5 
instant  start  fluorescent  fittings  are  us^ 
Lighting  intensities  range  from  ISIume* 
sq    ft    in    the    general   mill    area   up 
25  lumens/sq  ft  in  control  rooms. 

88  in.  MUl 

The  three  stands  of  the  88  in.  kt* 
are   powered  by    separate   motors.  "^ 
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id  secoDd  have  new  motors  of 
i.p.,  675  V,  whikt  the  outgoing 
itains  its  2.600  h.p.,  202/404  r.p.m., 

rol  is  provided  by  uni- directional 
OOP  speed  controls,  the  power 
supplied  by  separate  banks  oF 
itrolled  mercury-arc  rectifiers  for 
and.  Speed  changes,  up  to  base 
are  effected  by  variation  of  the 
output  and  thereafter,  up  to 
>ase  speed,  by  field  weakening. 
!  speed"  selection  is  switch-con- 
by  the  mill  operattor.  who  is  also 
d  with  a  "fine  speed"  lever- 
d  potentiometer  control  for  each 
rhe  control  system  is  suRicientJy 
n  maintain  the  actual  mill  speed 
lin  ±i%  of  the  selected  speed 
t  range  of  60%  to  200%  of  base 

(downs  arc  Ward- Leonard-con - 
Duplicate  master-control  switches 
lilable  at  the  individual  control 
I  on  the  side  of  the  mill  stands, 
as  in  the  control  cabin. 
choice  of  rccliliers  for  the  supply 
nil  I  motors  was  governed  by  the 
y  of  providing  equipment  that 
)e  built  into  the  limited  space 
e,  whilst  at  the  same  time  making 
n  for  a  possible  future  fourth 
rbe  use  of  rectifiers  was  an  ideal 
)wing  to  the  smaller  area  required 
ampared  with  m.g.  sets  of  equal 
Furthermore,  the  additional  power 
nenis  were  in  this  way  obtainable 

the  further  increase  in  fault 
'  inherent  in  the  use  of  additional 
I  driven  by  synchronous  machines, 
alterations  involved  an  almost 
e  change  of  control  equipment 
ice  this  could  not  be  fitted  into 

control  cabin,  connected,  and 
luring  the  normal  "shut-down" 
a  new  control  cabin  was  installed, 
emporarily  placed  behind  the  old 
'hile  the  controls  were  installed 
ed  to  the  new  control  equipment. 
the  "shut-down"  the  old  cabin 
ilaced  by  the  already-wired  new 


dOcs 

t  provision  has  been  made  for 
down-coilers.  only  one  has  been 
.  under  tbe  present  development, 
ler  is  driven  through  a  reduction 
,  having  alternative  ratios  of 
id  13-7/1,  by  either  one  or  two 
.,  375/1,100  r.p.m.  motors,  de- 
on  whether  hi^  tension  (9,000  lb 

00  lb)  or  low  tension  (0  to 
>)  is  required.  The  control  is  by 
K>nard  system,  both  motors  being 

1  with  a  generator.  Tlie  selected 
is  set  by  the  coiler  operator  and 
latically  maintained  by  a  closed - 
mpcn sated  current  control,  using 
:e  magnetic  amplifiers.  Coil  speed 
nined  by  a  tachometer  fitted  on 

stand  of  the  88  in.  mill.  The 
uxiliary  controls  are  housed  in 
>l  cabin  local  to  the  equipment, 
ibin  has  been  designed  and 
Ed  to  give  the  operator  maximum 
'  for  all  operations. 


VmtUatioD  and  Heating 

For  most  of  the  factory  area,  heat 
losses  from  furnaces  and  machines  pro- 
vides all  the  heat  input  that  is  required 
for  space  heating,  and  concern  is  more 
with  providing  ventilation.  However,  the 
area  in  the  144  in.  mill  bay  around  the 
roll  grinding  machine  requires  constant 
air  temperature  to  ensure  a  high  degree 
of  accuracy  in  operation.  For  this 
reason,  it  has  space  heating  provided. 

In  many  parts  of  the  factory,  static 
ventilators  are  suitable,  but  Brooks  fan 
units  are  provided  over  the  roll-coolani 
pump  house,  and  exhauster  fans  are  also 
used  in  the  cold  mill  to  assist  static 
ventilators  in  the  roof. 

The  building  cladding  of  the  main 
buildings  is  of  electrical  interest  in  that 
an  interior  thermally  insulated  wall  lining 
is  secured  to  the  supporting  rails  largely 
by  studwelding.  This  is  claimed  to  be 
the  first  large-scale  use  of  this  technique 
in  the  UK,  Crompton  Parkinson  welding 
guns  were  used. 


Fl[.  4.    Some  of  the  Salldat  coble  extensive'^ 

used  dt  Rogentene,  ttrminating  at  buiban  in 

a  twitehiear  installation 


IMPROVED   CRANE   CONTROL 

CLOSE  SPEED  MATCHING  WITH  LOAD 


A  SYSTEM  of  crane  control  claimed 
to  give  improved  hoist  performance 
has  been  devised  by  Mawdsley's.  The 
"Mawdomatic"  system,  as  it  is  known,  is 
being  used  by  Stotherl  and  Pitt  on  their 
latest  design  of  tubular  dock  side  crane. 
The  system  is  particularly  suited  to  this 
type  of  application  where  rapid  cargo 
handling  is  essential  and  where  a  light- 
hook  to  full-load  speed  ratio  of  up  to 
4:1  may  be  required. 

An  important  advantage  of  the  system 
is  that  simple,  light  control  gear  is  used, 
so  eliminating  the  heavy  current  switch- 
ing often  needed  with  d,c,  series  crane 
motors  and  with  consequent  reduction  in 


The  system  of  control  used  is  based 
on  the  conventional  Ward-Leonard 
generator  system,  but  close  speed  match- 
ing to  load  is  obtained  by  incorporating 
a  special  exciter  unit  on  the  Ward- 
Leonard  set.  This  exciter  is  claimed  to 
control  automatically,  both  tbe  d.c. 
hoist    motor    and    generator    fields    to 


fit.  2.  "Mawdomatic"  crone  control.  Contras- 
ted load  choracteristia  on  fiofst  and  lower  for 
0  ieries  of  no-load  speeds 

match  the  load  torque  required.  The 
exciter  is  of  special  design  and  its  out- 
put voltage  is  governed  by  (he  Ward- 
Leonard  armature  loop  current.  This 
system  is  claimed  to  give  superior  per- 
formance when  compared  with  the  con- 
ventional Ward-Leonard  system,  and 
to  provide  the  operator  with  more  sen- 
sitive control. 

The  system  also  has  the  advantages  of 
avoiding  maximum  demand  peaks. 
enabling  regeneration  to  be  used  and  per- 
mitting all  hoist  motors  to  be  controlled 
by  a  single -handle  joystick. 

Even  when  the  lowenag  speed  is  66% 
of  the  light-hook  speed,  a  drooping 
speed/load  characteristic  can  be  obtained 
which  is  quite  stable.  The  system  has  so 
far  been  applied  to  crane  drives  rated 
up  to  105  h.p. 
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Automatic  gauge  control  for  plate  mill 


PULSE  SAMPLING  SYSTEM  REDUCES  OFF-GAUGE  OUTPUT 


MENTION  the  words  "electronic 
control"  and  one  automatically 
gets  an  impression  of  sonnething  com- 
plex, expensive  to  install  and  liable  to 
fail  at  just  the  moment  when  the  only 
one  who  understands  it  is  not  at  band. 
Certainly  the  bougbt-out  type  of  equip- 
ment is  expensive  and  often  over-com- 
plicated, largely  because  it  has  to  be 
designed  to  suit  a  variety  of  different 
makes  of  machine.  If,  however,  one 
possesses  the  necessary  electrical  know- 
how  in  the  electronic  sphere,  it  is  pos- 
sibl:  to  home-produce  satisfactory 
apparatus  which  will  give  all  the  re- 
quired accuracy  for  a  particular  applica- 
tion and  machine  widiout  recourse  to 
outside  help  and  without  necessarily 
being  equally  applicable  to  a  similar 
machine  in  another  place.  Moreover,  the 
cost. is  usually  a  fraction  of  the  bougbt- 
oul  equivalent. 

The  Problem 

At  the  Ebbw  Vale  Works  of  Richard 
Thomas  and  Baldwins  Ltd.  there  arose 
the  problem  of  eliminating  production 
inaccuracies  in  the  gauge  of  tinplale 
rolled  on  a  five-stand  mill. 

A  preliminary  study  of  automatic 
gauge  control  systems  manufactured  by 
specialist  firms  soon  showed  that  they 
were  expensive  and  complex.  Moreover, 
they  were  based  on  a  scheme  of  rolling 
which  differed  from  that  in  use  at  Ebbw 


Fig.  2.     Layout  of  X-ray  goufe  meter 


Vale,  Even  if  authorisation  for  the  expen- 
diture were  to  be  given,  there  was  no 
guarantee  that,  in  the  event  of  break- 
down, the  mill  would  not  be  back  to  the 
unacceptable  pre-sysiem  levels  again.  It 
had,  however,  already  been  accepted  that 
the  use  of  contact  micrometers  was  out 
of  dale  and  an  order  had  been  placed  for 
an  X-ray  thickness  gauge. 

The  Instrumentation  and  Special  En- 
gineering Section  of  the  Electrical  En- 
gineering Department  at  Ebbw  Vale  took 
up  the  challenge.  They  designed  a  gauge- 
sampling  system  using  pulses  to  initiate 
correction  of  gauge  and  tension,  the 
length  of  pulse  being  a  measure  of  the 
degree  of  correction  to  be  applied. 

The  Principle 

Without  entering  too  much  into  the 
technical  details  of  the  system,  the  basic 
principle  can  be  understood  from  the 
schematic  diagram  in  Fig.  1.  Tension  of 
the  sheet  between  the  adjacent  stands  is 
measured  by  a  tens io meter  and  any 
variations  from  the  prescribed  value  are 
converted  into  pulses  which  are  ampli- 
fied and  then  applied  to  the  control  of 
the  screwdown  motors.  Similarly,  the 
final  thickness,  as  monitored  by  the 
X-ray  thickness  gauge,  is  checked  to  a 
prescribed  value  and  any  variations  con- 
verted to  pulses,  amplified  and  applied 
to  the  control  of  the  roll-motors. 

In  each  case  the  length  of  individual 
correcting  pulse  is  a  function  of  the 
error  signal  in  that  the  larger  the  error 
the  longer  is  the  duration  of  the  correct- 
ing pulse.  The  preset  space  between 
adjacent  impulses  is  the  "sampling  time" 
and  the  p recessing  of  the  screwdown 
motors  or  speed  control  regulator  is, 
therefore,  a  series  of  impulses,  equal  in 
duration  to  the  applied  pulses  and 
polarised  in  either  direction. 

An  Indicator  (Fig,  2)  tells  the  operator 
how  rolling  is  proceeding  and  automatic 
adjustment     lakes     place     between    the 


Fif.  (.    Schematic  arrangement  of  auto-gouge/tensJon  control  on  0  5-siand  tsnpiait  rollint  mill 


ranges  of  ±10%  except  for  a  dead  band.^ 
of  ±2%  where  no  control  is  needed-  , 
Outside  the  10%  limits  it  is  assuine£:a 
(hat  the  mill  set-up  is  (aii'Ay. 

The    sampling    time    can    be    adjuster  - 

to  suit  the  rolling  speed  of  the  mill,  hir: 

this  is  not  an  automatic  operation  sincr:^ 
to  make  it  so  would  unnecessarily  coi^^h 
plicate  the  circuit  and  the  advaotag^^ 
gained  are  negligible.  The  only  embc  — 
lishments  to  the  circuit  are  protecli^^a. 
arrangements  ensuring  that  the  equL  -^ 
meni  automatically  fails  to  safety. 

The  first  stage,  controlling  the  gau  .^B 
by  adjustment  of  the  roll-motors,  i^-^B 
completed  in  March  of  this  year.  It— -  = 
than  four  months  after  the  first  i  -^  * 
cussions.  The  subsequent  dcvelopmen^»_' 
on  tension  control  have  progressed  .* 
stages,  one  stand  at  a  time,  the  flt::^^ 
control  having  only  just  been  complet^^^^ 

Works  Productivity  Engineering  I-^^* 
partment  reports  show  that,  since  t.-^-* 
equipment  was  installed,  the  amount  '^ 
off-gauge  at  the  front  end  of  the  c^^^^ 
has  been  substantially  reduced  as  w^^^ 
as  off-gauge  associated  with  welds.  Fi— :^* 
ther  development  work  is  in  hand  __^ 
simplify  and  transistorise  the  pulsi:^^ 
amplifiers  with  the  idea  of  achieving 
completely  static  control  system.  Wff-' 
Is  also  under  way  to  apply  the  systtf-^ 
to  the  four-stand  cold-reduction  mill. 
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Lighting  In  Iron  and  steel  works 


ECONOMICS  OF  GOOD  ILLUMINATION  AND  MAINTENANCE 


JLLUMINATION  of  the  working  areas 
in  iron  and  steel  works  presents 
special  problems  in  that,  for  the  most 
part,  the  height  and  length  of ^  the  equip- 
ment— ^rolling  mills,  furnaces,  etc. — 
necessitates  the  almost  universal  adop- 
tion of  high-bay  lighting.  In  addition,  the 
high  roof  ambients,  fumes  and  dust 
introduce  a  maintenance  programme 
which,  if  not  consistently  carried  out, 
can  rapidly  lower  the  overall  level  of 
illumination  to  inadequate  values. 

No  one  will  disagree  that  all  lighting 
must  be  good  lighting  for  the  conditions 
for  which  it  is  provided.  The  problem 
is  to  establish  exactly  what  represents 
good  lighting  for  particular  environ- 
ments. Lighting  levels  suitable  for  a  fur- 
nace shop  would,  by  any  standard,  be 
totally  inadequate  for  a  machine  shop 
and  it  may  conversely  be  argued  that 
the  levels  for  a  machine  shop  are  un- 
necessarily high  for  the  furnace  shop. 

A  number  of  published  references  can 
be  consulted  in  relation  to  the  lighting 
of  steel  and  iron  works  and  minimum 
standards  are  laid  down  by  statute.  These 
state  that  the  general  illumination  over 
areas  where  persons  are  regularly  em- 
ployed shall  not  be  less  than  6  ft  candles 
in  a  horizontal  plane  3  ft  above  floor 
level  or,  in  certain  circumstances  and 
where  work  is  not  actually  being  done, 
not  less  than  2  ft  candles. 

Both  these  figures  must  be  taken  as 
the  absolute  minimum  and,  in  many 
cases,  they  are  inadequate  for  the  type 
of  work  being  undertaken.  It  is  left  to 

This  article  is  based  upon  a  paper,  *'Some 
Aspects  of  Lighting  in  the  Iron  and  Steel 
Industry,"  by  D.  R.  M.  Nisbet,  in  the 
Journal  of  the  Iron  and  Steel  Institute. 


the  lighting  engineer  to  establish  the 
absolute  minimum  for  safety  and  effi- 
cient production  in  these  and  in  other 
areas  not  boimd  by  statute.  How  may 
a  satisfactory  standard  be  assessed? 

The  Vital  Facton 

If  we  exclude  the  obvious  factors,  such 
as  enough  lighting  to  see  the  job  by, 
freedom  from  glare  and  eyestrain,  there 
still  remains  other  less  obvious  factors 
which  are,  however,  quite  as  important 
These  include  lighting  for  environment 
and  safety;  lighting  to  standards  estab- 
lished by  experience  and  practice;  costs, 
both  initial  and  running;  maintenance. 

In  regard  to  lighting  for  environment 
and  safety,  it  goes  without  saying  that 
all  lighting  must  be  sufficient  to  ensure 
safe  conditions  for  operatives.  This  is 
not  merely  a  function  of  illumination 
levels  alone;  it  includes  the  avoidance  of 
dark  comers,  confusing  shadows  and 
sudden  contrasts  which  may  divert  or 
distract  the  operatives'  attention.  There 
is  ako  the  psychological  effect  and  its 
influence  on  production.  The  level  at  the 
working  surface  may  be  adequate  for  the 
job  and  an  increase  in  illumination  may 
not  show  a  corresponding  increase  in 
quantity  output  At  the  end  of  a  long 
day,  however,  the  extra  lumens,  by  jyt- 
ducing  fatigue,  will  have  assisted  in  a 
better  maintenance  of  quality. 

Experience  and  Practice 

In  any  iron  or  steel  works  there  are 
still  many  buildings  in  which  the  lighting 
intensity  is  of  the  order  of  1  or  2 
lumens/sq  ft.  Output  in  these  buildings 
has  been  carried  on  satisfactorily  for 
years  and  production  records  broken 
with  monotonous  regularity.  The  most 


plausible  advocate  of  better  lighting 
could  not  make  a  case  on  productivity 
alone,  for  records  prove  that  the  work 
can  be  carried  on  under  such  conditions. 
That  is  not,  however,  justification  for 
retaining  them;  it  may  only  be  looked 
upon  as  a  yardstick  by  which  to  judge 
the  minimum  level  of  lighting  for  that 
particular  task. 

Lighting  is  an  amenity.  The  effect  on 
an  individual  in  passing  from  one  part 
of  a  works  to  another  must  be  borne 
in  mind.  The  worker  in  the  poorer 
lighted  parts  will  always  resent  the  con- 
ditions in  a  better  illuminated  shop,  and 
with  good  reason.  There  is,  however,  no 
point  in  raising  the  standards  above  that 
necessary  to  preserve  a  degree  of  uni- 
formity in  lighting  throughout  the  plant. 
Nor  is  there  justification  in  raising  the 
lighting  level  to  those  considered  neces- 
sary for  the  drawing  office  and  similar 
areas.  Similarly,  uniform  lighting  does 
not  necessarily  mean  equality,  for  the 
melting  shop  does  not  need  to  be  lit 
to  quite  the  same  intensity  as  a  machine 
shop.  The  point  is  that  it  must  appear 
to  be  so,  which  is  quite  a  different 
matter.  That  is  where  the  psychological 
approach  comes  in. 

Cost 

One  of  the  most  important  factors  is, 
of  course,  cost.  But  for  this,  all  lighting 
schemes  could  be  planned  to  simulate 
daylight  conditions.  It  is  fair  to  say  that 
the  best  lighting  scheme  is  a  compromise 
between  illumination  and  cost.  The 
cheapest  is  not  the  most  economic;  the 
most  expensive  is  not  necessarily  the  best 
lighting.  Many  considerations  enter  into 
the  picture  not  the  least  of  which  is  the 


SCHEME  1 

1000  W.  tungsten  at 
110  V 


SCHEME  2  '^ 

1000 IV  tungstenX  ^or- 

andAOOWMD      (,?f® 
at  110V  )  fittings 


SCHEME  3 

1000W  tungsten  400 W  . 

MD  twin  fitting  at  2S0V 


SCHEME  4 

400W  MBFUat  250  V 


SCHEME  5 

1000W NIBFU at  440V 


y///////. 


£5000    £10000  £15000  £20000  £25000 
Based  on  £7  2s  per  kW  maximum  demand   Id/unit 
consumed  and  140h.  burning /week 

Annual  cost  V^m^\  Lampchanging  cost 

Initial  cost  CZ 


D  Depreciation 


Power  cost 


I  Based  on  166-h 
i    burning/week 


100       120       140 
Burning  hours 


160 


10       1-2  '     1-4        1-6       i-e 

Distributed  cost  of  electricity 
pence/unit 


Fig.  I.  Annual  cost  of  selected  installations  showing  constituent  elements 


Fig.  2.    Comparison  of  annual  cost  for  different  hours  of  burning  and 

power  cost.  The  graphs,  in  descending  order,  correspond  to  Schemes  /-5 

in  Fig.  I.  The  left-hand  section  is  based  on  a  distribution  cost  of  Id  per 

unit;  the  right'4iand  section  on  168  hours  burning  per  week 
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effect  00  production.  That  good  lighting 
can  assist  in  output  has  been  established 
time  and  again.  It  is  not  merely  a  simple 
matter  of  total  lumens.  The  distribution, 
mounting  height,  choice  of  light  source, 
voltage  of  supply,  life  of  the  lamps, 
frequency  of  cleaning  and  other  factors 
all  have  to  be  taken  into  consideration, 
and  an  overall  picture  obtained  before 
the  lighting  engineer — ^and  the  account- 
ant—is satisfied  that  the  best  scheme  has 
been  adopted.  Even  then,  some  new 
development  in  light  sources  may  change 
the  picture  in  a  few  months'  time. 

Let  us  take,  for  example,  an  open- 
hearth  melting  shop  and  compare  the 
costs  for  a  number  of  different  schemes 
of  lighting  on  a  basis  of  the  same  lumen 
output.  This  may  not  be  strictly  correct 
but  it  will  be  near  enough  for  the  five 
schemes  which  we  shall  consider. 

The  five  are  representative  of  the  types 
of  lighting  mostly  to  be  found  in  such 
workshops  and  in  each  case  the  costs 
have  been  estimated  for  initial  cost, 
power  consumption,  lamp  changing,  in- 
cluding labour,  and  depreciation.  In 
addition,  the  three  latter  items  are  sum- 
mated  to  give  an  annual  cost  and  the 
whole  are  presented  schematically  for 
comparison  in  Fig.  1. 

Scheme  1  comprises  1  kW,  110  V 
tungsten  filament  lamps  only;  Scheme  2 
is  for  1  kW  tungsten  and  400  W  mercury 
discharge  lamps  in  separate  fittings  on 
a  110  V  supply;  Scheme  3  covers  the 
same  combination  in  twin  fittings  on  a 
250  V  supply;  Scheme  4  comprises 
250  V,  400  W  mercury  fluorescent  lamps 
and  Scheme  5,  440  V,  1  kW  mercury 
'flubrescent  lamps. 

In  the  assessment,  list  prices  of  the 
fittings  and  lamps  have  been  adopted 
while  current  cbsts  are  taken  as  Id/unit 
plus  £7  2s/kW  maximum  demand.  The 
life  of  the  fittings  is  assumed  to  be  15 
years  and  that  of  the  wiring  30  years. 
For  maintenance  purposes  the  burning 
hours  per  week  are  taken  as  140  average 
with  a  life  of  1,150  hr  for  tungsten 
filament  lamps,  1,500  hr  for  the  low- 
voltage  mercury  discharge  lamps  and 
5,000  hr  for  the  higher  voltage  types. 

Fig.  2  shows  the  effects  of  variation 
in  the  number  of  burning  hours  per  week 
and  also  the  effects  of  increases  in  the 
cost  of  electricity  running  charges,  on 
the  basis  of  a  168  hr  week,  for  each 
scheme. 

From  these  two  diagrams  it  is 
apparent  that  the  item  which  most  in- 
fluences the  annual  cost  is  the  power 
charge.  A  system  with  the  lowest  power 
consumption  has  a  distinct  advantage 
over  others  but  this,  in  itself,  is  not  the 
only  factor  to  be  considered. 

Lighting  Layout 

A  small  number  of  high  wattage  lamps 
widely  spaced  apart  might  give  an 
economical  installation  from  the  current 
aspect,  but  the  general  appearance  of 
the  lighting  on  the  working  plane  would 
be  "spotty"  with  alternating  high  and 
low  level  areas.  Only  in  very  high  build- 
ings are  the  heavier  rated  light  sources 
economically  applicable.  For  satisfactory 
distribution  there  is  a  minimum  number 


of  fittings  which  must  be  used,  the  first 
step  in  compromise  between  lighting 
effect  and  cost.  For  example,  the  lamps 
listed  in  scheme  5  would  only  be  suitable 
for  high-bay  lighting  though  the  remain- 
ing schemes  are  wider  in  application. 

The  choice  of  light  source  is  also 
bound  up  with  colour  discrimination. 
It  has  been  said  that  uncorrected  mer- 
cury-discharge lighting  is  quite  accept- 
able for  steel  and  iron  works  since  there 
is  little  need  for  colour  discrimination 
with  the  work  in  hand.  This,  however, 
avoids  the  important  psychological  effect 
of  the  sickly  appearance  it  imparts  to 
the  complexions  of  those  working  in 
the  area.  A  degree  of  colour-correction 
which  is  introduced  by  the  internal 
phosphor  coating  of  the  mercury-fluores- 
cent lamps  makes  them  a  preferable 
alternative,  but  both  types  of  lamp  have 
the  disadvantage  of  taking  some  time  to 
come  up  to  full  brilliance  after  switching 
on.  Should  the  current  be  momentarily 
interrupted,  a  cooling  period  is  also 
necessary  which  may  mean  an  interval 
of  five  minutes  or  so  before  full  light- 
ing is  again  possible. 

This  may  be  overcome  to  some  extent 
in  schemes  2  and  3  by  the  presence  of 
the  tungsten  filament  supplementary 
lighting,  providing  only  that  it  is 
separately  switched.  Against  the  advan- 
tages of  good  colour  rendering  and  in- 
stantaneous lighting  of  the  tungsten 
filament  lamp  has  to  be  set  the  shorter 
life  and  higher  current  and  replacement 
costs. 
• 
Lighting  Intensity 

While  good  lighting  is  essential,  over- 
lighting  is  undesirable  both  from 
aesthetic  and  cost  viewpoints.  Excessively 
high  values  of  lighting  intensity  are 
being  called  for  in  some  steelworks  and, 
in  many  cases,  they  could  be  halved 
without  adverse  effect  on  production  or 
amenity.  This,  however,  does  presuppose 
good  and  consistent  maintenance.  Smoke 
and  fumes  condensed  on  the  lamp  en- 
velopes and  fitting  reflectors,  and  dust 
deposited  on  the  upper  surfaces  of  the 
lamps,  both  of  which  are  inescapable  in 
steel  and  iron  works,  can  rapidly  reduce 
the  light  output  by  50%  or  more.  Ex- 
tended maintenance  may  necessitate  a 
higher  initial  lighting  level  to  maintain 
efficient  working  levels  at  the  end  of 
each  period  but,  economically,  the 
capital  and  running  costs  of  the  higher 
level  installation  must  be  related  to  the 
maintenance  costs.  Unless  it  can  be 
shown  that  the  saving  in  maintenance 
charges  is  greater  than  the  additional 
running  and  depreciation  cost  brought 
about  by  the  adoption  of  the  higher 
level,  it  is  obviously  uneconomic  to 
adopt  it. 

In  any  case,  maintenance,  which  in- 
cludes cleaning  and  lamp  replacement, 
cannot  be  extended  beyond  intervals  set 
by  the  life  of  the  lamp.  The  life  of  a 
tungsten  filament  lamp  necessitates 
changing  once  every  six  or  seven  weeks 
which  represents  the  maximum  period 
for  reflector  cleaning.  With  gas  discharge 
lamps  several  cleanings  are  essential  in 
the  course  of  its  normal  lifetime.  Unless 


special  access  arrangements  i 
enable  the  fittings  to  be  sei 
work  is  in  progress,  the  p 
of  the  cleaning  and  replacemt 
must  be  carefully  organised 
tently  carried  out. 

In  a  small  factory  or  mil 
considered  that  the  task  of 
not  large  enough  to  fully 
attention  of  a  single  mao 
therefore,  be  given  additioi 
bilities. 

Should  these  interrupt  the 
programme,  it  may  fall  beh 
sively,   with   dire  effect  to 
lighting. 

Nor  is  it  economical  to  ws 
to  bum  out  before  replacing, 
cost  of  the  lamp  may  be 
labour  cost  of  breaking  the 
man*s  routine,  fetching  tib 
replacement,  ladder  and,  p 
rupting  work  in  the  area  m( 
outweighs  the  lamp  cost  an 
treble  or  quadruple  it  £ 
small  plant,  it  is  an  econoi 
tain  cleaning  and  replacen 
which  ensure  the  routine 
lamps  before  they  have  rea( 
of  their  life  and  at  a  con 
programmed  to  coincide  wi 
cleaning  rota;  in  large  facte 
economic  necessity. 

Good  lighting  is  an  exp 
modity  though  a  necessary 
ing  that  proper  attention 
maintenance,  however,  it  i 
ment  which  pays  high  di 
only  in  steel  and  iron  w< 
every  factory  and  office  are£ 
dirty  atmospheres  of  the  fa 
working  industries,  howevei 
tenance  assumes  its  greatest 

Fluorescent  Lighting 

No  mention  has  beec 
fluorescent  lighting  using  the 
fluorescent  tubes.  This  is  no 
any  shortcomings  in  the 
selves,  but  rather  because  tl 
been  generally  considered  as 
high-bay  lighting  in  such  o 

The  low  watt  loading  of  tl 
until  comparatively  recently 
units  available,  necessitate 
fittings  in  high-bay  installa 
over,  high  ambients  in  fum 
roof  levels  may  affect  the 
control  gear  unless  specis 
taken  to  protect  it.  The  grei 
as  compared  with  tungsi 
lighting  and  the  longer 
starting  and  restarting  as  cc 
the  mercury  and  mercu 
lamps  make  them  an  idei 
every  other  ground.  The 
of  the  8  ft  125  W  twin  an 
fittings  may  give  rise  to  a 
of  their  value  in  high-ba^ 
the  future.  In  regard  to  lij 
and  taking  average  througl 
a  three-tube  fitting  using 
tubes  would  give  some  Z, 
output  as  compared  with 
a  400  W  mercury  fluoresce] 
fittings,  taking  under  800 
compare  with  a  1  kW,  440 
fluorescent  lamp. 
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Fuel  element  shapes 


NUCLEAR  POWER  REACTOR  DESIGN  FACTORS 


)NE  of  the  fuadameotal  decisions  thai  has  to  be 
takea  in  design  of  a  nuclear  reactor  concerns  the 
fuel  elemeDt  cans;  in  what  material  shall  they  be 
de,  and  of  what  shape?  Direcdy  involved  in  that 
isioQ  is  the  effectiveness  of  heat  transfer  that  can  be 
ieved  from  the  can  surface  to  the  coolant  gas,  by 
ig  projections  on  "extended  surfaces."  This  aspect  of 
t  transfer  was  considered  extensively  at  a  symposium* 
anised  last  week  by  the  Institution  of  Mechanical 
[ineers.  The  factors  applying  were  reviewed  in  a  paper 
Mr  H.  H.  Gott  (ffuclear  Plant  Design  Engineer. 
3B)  and  others,  with  which  this  summary  is  mainly 
cemed. 

iterials  Factors 

1  designing  a  reactor,  there  are  four  interrelated 
ors,  determined  by  properties  of  the  materials  used, 
ch  stand  out  in  importance.  They  are: 

(1)  The  maximum  allowable  temperature  of  the  fuel 
in. 

(2)  The  maximum  allowable  temperature  of  the 
ranium  fuel. 

(3)  The  maximum  allowable  temperature  of  the 
lolanl. 

(4)  The  deterioration  of  nuclear  characteristics  with 
[Creasing  quantity  of  canning  materials. 

ssuming  a  magnesium  alloy  can  is  used,  Iben  (1)  is 

:emed  with  strength  and  perhaps  rate  of  evaporation 

he  can. 

[agnesium  alloys,  although  decisively  attractive  from 

nuclear  aspect,  have  many  disadvantages,  including 

r  high-temperature  mechanical  properties,  which  limit 

temperature  and  exercise  a  big  eSect  on  the  efficiency 

be  associated  steam  cycle. 

utline  figures  for  the  design  of  a  power  reactor  to  give 

MW  net  electrical  output  serve  to  indicate  the  back- 

ind  to  decisions  about  fuel  elements.  About  850  MW 

OUlpul  will  be  required  from  the  nuclear  fuel. 
;iblc  temperature  rise  of  the  gas  coolant  will  be  about 
C,  so  mass  flow  of  gas  will  be  about  8.600  lb/sec, 
ibuled   amongst  perhaps   3,500  cooling  channels   in 

graphite   core.   This   gives   a   mass   flow   of   about 

Ib/sec/channel  on  average.  The  total  power  required 
gas  circulators  is  25  MW. 

practical  reactor  system  design,  such  overall  figures 
I  be  arranged  in  detail  so  as  to  "optimise"  the  reactor 
;n:  in  the  UK,  in  terms  of  lowest  total  cost  per  unit 
owcr  delivered  over  the  design  life  of  the  plant.  Quite 
•■  variations  in  thermal  rating  are  possible  for  a  reactor 


rhe  symposium  was  entitled  "The  Use  of  Secondary 
»ces  for  Heat  Transfer  with  Clean  Gases."  The  paper 
narised  in  the  present  article  is  "A  General  Survey  of 
Influence  of  Heal  Transfer  on  the  Performance  of  Gas- 
!d  Power  Reactors,"  by  H.  H.  Gott,  m.a.,  m.i.mech.e., 
rown,  M.A.,  and  J.  P.  Bond,  b.sc.(eng,>.  c.i.mech.e.,  all 
the  CEGB. 


core  having  a  fixed  maximum  fuel  can  surface  tempera- 
ture. Broadly  speaking,  there  can  be  two  types  of  change. 
The  inlet  temperature  of  the  gas  can  be  varied  with  the 
coolant  mass  flow  held  constant;  or  the  coolant  mass  flow 
can  be  varied  with  the  inlet  gas  temperature  held  constant 
The  effects  are  broadly  as  follows: 

(1)  Holding  the  mass  flow  constant  and  raising  the  coolant 
inlet  temperature  wifl  lower  the  thermal  output  and  wiU 
increase  the  pumping  power,  but  it  will  increase  the  exit 
gas  temperature  considerably,  with  consequent  benefit  to  the 
steam  cycle  efliciency. 


rypfcof  fue/  efemenc  for  CEGB  redder  In  its  channel  (after  A.  F.  E.  Wife) 

(2)  Keeping  the  coolant  inlet  temperature  constant  and 
increasing  the  mass  flow  wilt  raise  the  thermal  output  and 
wiU  markedly  increase  the  pumping  power,  and  it  will  lower 
the  gas  Ait  temperature  and  thus  the  steam  cycle  efficiency. 
To  Uke  advantage  of  (1)  implies  lower  fuel  costs,  higher 

capital  costs;  (2)  reduces  capital  cost  at  the  expense  of 

fuel  cost. 

Extended  Surfaces 

Configuration  of  fuel  can  surfaces  enters  into  calcula- 
tions in  terms  of  pumping  power,  through  resistance  to 
gas  flow,  as  well  as  through  selling  a  maximum  to  heat 
output  per  element,  through  heat  transfer  considerations. 
The  addition  to  pumping  power  necessitated  by  the  drag 
introduced  by  extended  surfaces  is  more  than  offset  by 
the  "spectacular"  gains  in  channel  beat  rating  compared 
with  plain  surfaces. 

On  the  whole,  more  thin  fins  are  the  form  of  extended 
surface  preferred  with  a  permissible  mass  of  canning 
material  per  unit  length  of  fuel  channel.  However,  it  has 
to  be  borne  in  mind  that  the  thinner  the  fin  the  less  its 
efficiency,  because  the  conduction  temperature  gradient 
along  the  fin  will  be  comparatively  high. 

The  solution  arrived  at  by  the  various  nuclear  consortia 
involved  in  the  nuclear  power  stations  being  constructed 


for  electricity  supply  ia  the  UK  is  helical  finaiag  ia  COD- 
juDCtion  with  axial  longitudiDal  fins  to  break  up  the  flow 
into  distinct  axial  troughs;  or  what  Is  very  similar  in 
eSect,  longitudinal  dnning  with  helical  spUtters.  Optimum 
number  of  splitters  is  about  four.  Interaction  between  fins 
and  spUtters  sets  up  a  vortex  motion  that  gives  a  good 
interchange  of  gas  between  the  inter-fin  and  free-flow 
spaces.  Design  is  largely  experimental,  and  apparently 
superficial  differences  can  produce  an  effect  on  heat 
transfer  performance  that  the  authors  note  as  "surprising." 

An  example  of  the  results  that  those  concerned  with 
fuel  element  development  still  find  unexpected  is  that  th? 
sharp  edges  left  on  machined  fins  lead  to  heat  transfer 
significantly  improved  in  comparison  with  that  obtained 
with  extruded  finning  of  the  same  nominal  dimensions. 

Away  from  heat  transfer  considerations,  thought  has 
to  be  given  in  fuel  element  can  design  to  what  will  happen 
to  the  lowest  fuel  elements  in  a  stack  when  those  above 
them  are  removed.  Tliere  is  a  risk  that  the  rush  of  coolant 
will  blow  them  bodily  out  of  the  reactor  core.  If  this 
happened  there  would  be  some  risk  of  damage,  and  a 
more  serious  possibility  that  it  might  be  difficult  to  remove 
the  elements  concerned.  In  some  reactor  designs,  self- 
weight  of  the  fuel  elements  is  kept  high  enough  to  prevent 
this  happening,  in  others  special  structural  arrangements 
are  made. 

Extended  surfaces  are  used  in  nuclear  power  stations, 
not  only  on  the  fuel  element  cans  but  also  on  the  heat 
exchanger  tubes.  Here,  iheir  use  is  forced  by  economics; 
the  nuclear  station  heat  exchangers  have  to  be  compact 
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compared  with  ordinary  boilers  because  of  the  high  cost  of 
the  pressure  shell,  and  they  have  to  work  with  a  ffluUu 
temperature  difference.  The  technique  used  is  to  weld  on 
continuous  close-coiled  helical  strip  or  studs,  and  [dates 
of  various  configurations.  Once  again,  a  careful  optimisa- 
tion investigation  is  required  to  balance  advantages  against 
such  contrary  factors  as  gas-side  pressure  loss  aad 
increased  capital  cost  caused  by  use  of  extended  surfa«s. 

Future  Developments 

Looking  to  the  future,  the  authors  suggest  two  possible 
developments  not  yet  included  in  any  of  the  CEGB 
reactors;  but  they  warn  that  increases  in  rating  whiite 
remain  possible  in  magnesium  alloy  fuel  elements  are  not 
very  large. 

The  first  of  the  suggestions  is  for  use  of  channels  irx 
the  graphite  core  whose  cross- sectional  area  varies  alan^ 
the  length  so  that  flow  velocity  is  everywhere  approxi- 
mately matched  to  local  rate  of  heat  release.  This  allovs 
some  fuel  elements  which  would  otherwise  run  rather  cool 
to  be  operated  with  a  surface  temperature  far  nearer  the 
designed  value.  The  channels  in  the  core  would  presumably 
be  stepped  as  a  means  of  varying  the  diameter,  and  this 
would  introduce  an  increased  risk  of  fuel  elements 
jamming. 

The  other  idea  is  to  use  fuel  elements  with  increased  fin 
tip  diameter,  with  the  root  diameter  increased  also,  so 
as  to  obtain  improved  fin  efficiency.  This  is  likely  to 
necessitate  use  of  hollow  uranium  fuel  rods  to  avoid 
excessive  temperatures  at  the  centre  of  the  uranium. 
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Sensitive  Eartli-fault  Relay 


INCREASING  demand  for  refioementi 
in  relay  technotogy  are  illustrated  by 
two  recently  developed  relays  shown  by 
English  Electric  at  their  meter  and 
relay  exhibilon  held  recently  in  London. 

High  Resistance  Earth  Fanlt 

The  first  relay  is  intended  to  trip 
circuit'breakcrs  should  a  high  resistance 
earth  fault  occur  on  11  kV  or  33  kV 
rural  distribution  lines.  The  relay  has  a 
minimum  setting  of  0-1  A  corresponding 
to  2%  of  normal  full  load  when  a  5  A 
ct  is  used.  The  unit  incorporates  an 
adjustable  timer  to  ensure  that  the  main 
earth  fault  protection  system  has  time 
to  operate. 

The  unit,  type  CMU,  consists  of  a 
sensitive  polarised  relay,  fed  from  exist- 
ing protection  current  transformers 
through  a  rectifier  and  saturable  auxiliary 
c.t  By  using  a  polarised  relay,  good 
mechanical  stability  is  obtained  with 
a  relatively  small  operating  differential. 
The  object  of  the  saturable  c.t.  is  to 
limit  current  flowing  through  the 
polarised  relay  on  overload.  It  enables 
the  relay  to  be  rated  for  overloads  of 
100  A  for  10  sec  to  200  A  for  21  sec. 
Since  the  burden  of  the  c.t.  is  only 
0-005  VA,  it  imposes  practically  no 
extra  burden  on  an  existing  protection 

Two  types  of  the  relay  are  available 
for    either    self-    or    hand-reset,    with 


Single  Shot  Anto-redose 

An  auto-reclosure  scheme  was  also 
displayed.  This  scheme  uses  standard 
relays  to  provide  a  limited  number  of 
circuit-breaker  operations  before  locking 
out.  If  a  fault  occurs  on  a  system,  the 
"single  shot  auto-reclose"  scheme  allows 
a  single  reclosure.  If  the  fault  is  tran- 
sient and  the  line  is  again  healthy,  the 
scheme  resets  in  readiness  for  the  next 
operation.  If,  however,  the  fault  persists, 
the  scheme  locks  out  the  breaker  after 
the  second  clearance.  The  scheme  in- 
cludes a  counting  relay  which  can  be 
arranged  to  lock-out  the  breaker  after  a 
predetermined  number  of  fault  opera- 
tions between  one  and  ten,  and  which 
can  also  be  used  to  give  indication  that 
maintenance  on  the  breaker  is  required. 
A  timer  unit  allows  reclosure  with  a 
dead  time  adjustable  between  S  sec  and 
30  sec  and  a  reclaim  time  up  to  3D  sec. 

This  scheme  is  applicable  to  both 
motor  -  wound,  spring  -  operated  and 
solenoid-operated    circuit- breakers. 

The  exhibition,  which  is  visiting 
various  centres,  also  contains  several 
products  of  the  company's  progressive 
instrument  division.  The  insulated  case 
Instruments  were  extended  in  the  past 
year  to  include  moving  iron  meters. 
Features  of  other  meters  were  a  move- 


ment which  can  be  removed  without  to^^ 
of  sensitivity  for  maintenance  and  -^^ 
moving  iron  instrument  with  expaode*^^ 
lower  scale  reading  giving  accurat^^ 
reading  from  5%  to  20%  f.s.d.;  ^^ 
development  intended  for  application^^ 
where  future  load  growth  is  anticipated. 


Illllllll 


The   English   Electric    relay   type    CMU 
detect  high  resiuance  earth  foufu  on  1/ 
33  kVdiitftbutton  lines.  Overeurrent 
is  iodudtd 
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Electricity  in  aircraft 


I.E.E.  AND  R.Ae.S.  JOIN  FORCES  IN  SERIES  OF  DISCUSSIONS 


THE  tremendous  growth  in  electrical  equipment  and 
services  on  military  and  civil  aircraft  in  post-war 
years  has  imposed  a  considerable  strain  on  the 
aircraft  industry.  Electricity  is  no  longer  a  subsidiary  and 
relatively  unimportant  part  of  an  aircraft's  power  system; 
it  is  a  vital  contribution  to  aircraft  safety,  navigation  and 
control  without  which  no  airliner,  fighter  or  bomber  could 
fly  today.  In  Britain  the  aircraft  industry  has,  for  far  too 
long,  ploughed  its  own  lonely  field  in  developing  the 
systems  and  equipment,  depending  largely  on  the  experience 
of  component  manufacturers — many  of  whom  have  them- 
selves grown  up  in  the  low  voltage  automobile  industry — 
and  on  imported  experience  and  equipment  from  the  USA. 
Until  a  few  years  ago  there  was  a  tendency  to  look 
down  on  electrical  engineers  who  were  engaged  on  the 
work  of  catering  for  the  aircraft's  needs  as  being  of  small 
account.  In  the  industry  they  were  often  on  the  chief 
draughtsman's  staff  with  little  authority  of  their  own;  in 
the  wider  profession  their  position  and  experience  was,  of 
itself,  not  considered  sufficient  qualification  for  corporate 
np^TObership  of  the  lEE.  In  America,  though,  the  electrical 
side  of  the  industry  had  already  justified  the  formation  of 
»  special  body  within  the  AIEE. 

Sy  1955  there  had  grown  an  awareness  of  the  responsi* 

^l^ty  which  such  engineers  were  shouldering,  the  amazing 

^^adth  of  specialised  knowledge  in  d.c.  and  a.c  technology 

^^^  in  electronics  which  they  had  to  possess  and  the 

P^^iiliar  environmental  conditions  which  coloured  each 

^'^^  every  one  of  their  problems.  In  May,  1956,  the  first 

^^^t  get-together    of    the    two    institutions,    the    Royal 

^^^onautical  Society  and  the  lEE,  took  the  form  of  a 

f^^^posium  held  in  London  at  which  it  became  clear  that, 

?^    the  future,  there  would  have  to  be  closer  co-operation 

^^^eco  the  two  professions  if  the  best  solutions  to  the 

^^'^r  increasing  electrical  problems  were  to  be  attained 

^^^out  excessive  dependence  on  American  practice. 

^^/^The  second  step,  logically  an  extension  of  the  discussions 

g  *^ich  had  continued  between  the  two  bodies  since  that 

7j5"^t  symposium,  opened  last  Friday  with  a  joint  meeting 

^      the  lEE  at  which  both  the  president  of  the  lEE,  Sir 

j^-^imish   D.   MacLaren,   k.B£.,  c.b.,   and  of  the  Royal 

j^^ronautical    Society,    Dr    E.    S.    Moult,    c.B£.,    b.sc., 

rJ^^^.MECH.E.,    were    present.    In    a    well    filled    assembly, 

^^count  Caldecote,  d.s.c,  m.a.,  M.i.E.E./presented  a  lecture 

.  ^l^ich  was  intended  as  an  introduction  to  a  series  of  joint 


cl 


^^ussions  on  future  trends  in  airborne  electrical  and 
tronic  equipment. 


\nt  and  Future  Trends 

In  a  summary  lasting  just  over  an  hour^  Lord  Caldecote 
^^ched  briefly  on  every  aspect  of  electrical  service  in  air- 
''^"^tft  and  guided  missile  engineering  with  position  to  date 
^"^^^  the  problems  to  be  faced  as  speeds,  in  the  case  of 
^^^^nned  aircraft,  passed  Mach  1,  approached  Mach  2  and 
'en  Mach  3.  Cables,  already  being  upgraded  for  higher 
iperatures  with  silicone  and  p.t.f.e.  insulation,  might 
^^  to  be  mineral  insulated.  Generator  drives  would 
^^pend  upon  the  choice  of  system,  28  V  d.c.  remaining 


for  smaller  range  civil  airliners  and  private  aircraft, 
but  changing  over  to  220  V  a.c.  on  larger,  long-range 
machines.  Whether  it  would  be  constant  or  variable  fre- 
quency would  depend  both  on  the  application  and  future 
technological  developments.  Frequency-wild  systems  were 
adequate  for  heating  and  de-icing  circuits  and,  by  the  use 
of  semiconductor  rectifiers  and  batteries,  could  also  be 
applied  to  relay  operation  and  motorised  services.  They  did 
not  need  comparatively  heavy  constant  speed  drives  which, 
however,  were  not  yet  at  the  end  of  their  development. 

Constant  frequency  systems  had  enjoyed  a  vogue  in 
recent  years  and  could  be  operated  either  as  separate  or 
paralleled  systems.  Their  value  lies  in  that  the  many 
motorised  applications  could  be  carried  out  with  brushless 
motors  so  avoiding  brush  problems  at  high  altitudes  and, 
in  addition,  constant  frequency  was  required  for  many 
electronic  devices.  Hie  development  of  the  semiconductor 
inverter  might,  however,  change  the  position  in  that  con- 
stant frequency  supply  might  be  attainable  at  less  weight 
from  a  rectified  d.c.  source. 

The  development  of  many  electronic  devices  on  missiles 
had  contributed  much  to  both  manned  and  unmanned 
vehicles.  In  the  civil  and  military  aircraft  fields  weight  was 
an  ever  present  problem.  The  space  limitations  in  missile 
development  had  resulted  in  micro-miniaturisation  tech- 
niques which  would  he  invaluable  in  aircraft.  Hie  higher 
speeds  of  aircraft  introduced  problems  of  navigation  and 
collision  risks  which  necessitated  speeds  of  decision  and 
action  rapidly  approaching  the  limits  of  the  human  being. 
Electronic  control  and  computer  devices  are  essential  to 
the  future  of  high  speed  transport.  In  a  survey  of  naviga- 
tional systems  he  mentioned  the  conflicting  claims  for  the 
VOR/DMET  and  Decca  systems. 

Touching  on  the  direct  generation  of  power,  there  were 
the  possibilities  latent  in  currrat  development  of  gas  or 
nuclear  heated  thermoelectrk  cells,  fuel  cells  and  allied 
devices.  Without  looking  too  far  into  the  future  the 
number  of  immediate  problems  to  be  solved,  all  of  which 
must  have  the  inherent  quality  of  reliability,  necessitated 
close  co-operation  not  only  within  Britain  but  throughout 
the  Western  world  or  we  should  not  be  able  to  maintain 
our  competitive  position  against  Russia  and  her  satellites. 

DISCUSSION 

In  the  discussion  which  followed,  many  prominent  members 
of  both  institutions  took  part.  Mr  C.  G.  A.  Woodford 
opened  by  taking  up  the  speaker's  final  words.  We  would 
all  like  to  know  what  Russia  was  doing  in  this  field.  She 
has  obviously  made  astounding  progress.  On  the  subject  of 
computers,  was  there  not  an  element  of  vulnerability  in  the 
multi-wiring  systems?  Sm  George  Edwards,  managing 
director  of  Vickers-Armstrongs  (Aircraft),  emphasised  the 
essential  quality  of  reliability  in  all  aircraft  electrical  equip- 
ment. Dr  Wn.soN  referred  to  the  failure  rate  for  missiles 
and  said  that  this  was  too  high  for  aircraft.  Mr  H.  Zeffert 
stressed  the  importance  of  co-ordination  between  electrical 
and  mechanical  engineers  in  the  design  stage.  Electrical  equip- 
ment was  only  as  reliable  as  the  associated  mechanical  devices. 
Others  contributed  and  Lord  Caldecote  briefly  replied. 
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Nyloo  cable  ^snds 

BY  increasing  the  length  of  the  body 
screw  to  i  in.  the  range  of  applica- 
tion of  "Elkay"  nylon  'cable  glands  has 
been  extended  to  ace om^no date  up  to 
i  in.  thick  plate.  These  are  made  up 
of  four  parts:  rubber  gland,  metal 
washer,  body  and  gland -clamping  bush, 
the  latter  components  being  moulded  in 
thock-rcsisting  nylon  compound.  Avail- 
able in  black  or  white,  sizes  range  from 
i  in.  dia  to  li  in.  dia.  Nylon  locknuta 
can  be  supplied  if  required.  In  the  same 
range  are  polyethylene  insulating  bushes 
for  cable  diameters  up  to  9/32  in.  Elkay 
EUcirical  Mfg.  Co.  Ud..  42  Woburn  PI, 
W.C.L 

aosed-drcuit  TV  eqnipinent 

A  CLOSED-CIRCUIT  television  in- 
stallation casting  £333  consists  of 
a  camera  unit  incorporating  the  power 
supply.  The  caniera'  uses  a  Vidicon 
pick-up  tube  having  a  resolution  equiva- 
lent to  2-5  Mc/s  on  the  40S-line  system. 
The  standard  i\-9  lens  supplied  has  a 
28'  horizontal  angle,  but  wide-angle  and 
telephoto  lenses  are  available  if  re- 
quired. The  camera  is  claimed  to  be 
suitable  for  use  in  conjunction  with  the 
majority  of  40S-line  commercial  re- 
ceivers acting  as  monitor.  Nash  and 
Thompson  Ltd.,  Oakcroft  Rd,  Chessing- 
lon,  Surrey. 

Governor-controlled  motors 

OF  particular  note  among  a  range  of 
precision  components  for  aircraft 
and  other  instrumentation  systems  are 
a.c-  and  d.c.-governed  motors.  The  a.c. 
motor  is  a  three-phase  induction  type 
with  wound  rotor  having  a  nominal 
speed  of  1.500  r.pm.  at  50  c/s,  230  V, 
with  an  output  of  20  W.  Speed  is  held 
constant  against  supply  and  load  fluctua- 
tions by  centrifugal  governor-operating 
contacts  in  the  rotor  circuit.  Thus,  a 
supply  voltage  variation  of  13%  causes 
only  a  0'3%  speed  change,  and  a  12% 
load  change  affects  sped  by  0-2%. 
Manual  speed  control  of  ±100  r.p.m. 
is  effected  by  mechanical  adjustment  of 
the  magnetic  circuit.  A  suitable  applica- 
tion for  the  motor  is  in  high  fidelity 
magnetic  recorders.  The  d.c.  motor  is 
available  for  12  V  and  24  V  supplies 
and  has  an  output  of  6  W  at  3,000  i 


components  mentioned  which  includes 
such  devices  as  acceleration  inductance 
transducers,  pressure  switches  and  cap- 
sules, and  synchronous  torque  transmit- 
ters. Kelvin  and  Hughes  Ltd.,  New  North 
Rd,  Barkingside,  Essex. 

Remote  dial  indicator 

UTILISING     (be     a.c.     synchronous 
torque     transmission     principle,    a 
remote     dial     indicator     unit     registers 

angular  or  linear  readings  received  from 
a  corresponding  transmitter  at  the 
source  of  information.  The  standard 
model  has  a  3  in.  dial  caUbrated  from 
0°  to  360°,  and  reads  to  an  accuracy 
of  ±1°.  A  square  flange  is  provided  for 
panel  mounting  and  alternative  calibra- 
tions can  be  supplied  to  suit  individual 
requirements.  Models  are  available  for 
either  50/60  or  40O  c/s  transmission 
frequency.  Ketay  Ltd..  Eddes  Hse, 
Eastern  Av.   West,  Rom/ord,  Essex. 


Mum-. 

MULTI-PURPOSE 

application  in 
electrical  assembly  and  maintenance 
work,  combines  the  functions  of  a 
spanner,  pipe-wrench  and  wire  cutter. 
12  in.  long  and  weighing  2|  lb,  it  will 
accommodate  nut  sizes  up  to  2  in.  and 
cut  i  in.  diameter  wire.  Of  chrome- 
vanadium  steel,  the  tool  is  said  to  give 
hard-wearing  service.  Bowthorpe  Electric 
Co.  Ltd,  Crawley,  Sussex. 


Kttay 


Miniature  electrolytk  c 

A  RECENTLY  introduced  ranp  of 
miniature  electrolytic  capadton  tst 
of  etched  foil  construction  and  coDUuxd 
in  an  aluminium  can  }  in.  long  by  \  io. 
diameter.  They  are  designed  spedfioUy 
to  give  low  impedance  at  frequendci  i^ 
10  kc/s  and  above:  they  also  oSer 
internal  resistance  of  less  than  02  ohm. 
They  are  thus  claimed  to  be  of  paiticulit 
use  in  transistorised  computer  dicuiti 
dealing  with  pulses  in  the  order  of  a 
microsecond  duration.  Capadianca 
range  from  JOO/iF  at  3  V  lo  I3"F  » 
150  V.  Maximum  working  tempcraiurt 
is  40 °C  while  best  power  factors  ire 
obtained  at  — 40°C,  a  typical  v»lut 
being  0-5  for  the  40fiF  25  V  rating  at  ibc 
latter  temperature.  The  Plessey  Co.  Hi 
llford.  Essex. 

Ma^etostrictioa  dday  Hue 

DELAY  lines  in  which  a  mechanicil 
pulse,  magnelostrictively  induced,  is 
transmitted  along  a  wire  have  been  usnl 
in  computers  and  allied  devices  (or 
several  years  as  storage  and  time  ddiy 
elements.  Now  it  has  been  possible  to 
develop  a  device  as  a  standard  imii 
which  can  be  incorporated  in  a  line  to 
give  variable  delays  between  2  microsec 
and  10  millisec  with  a  digit  rate  d 
up  to  500  kc/s  and  fluctuation  so  dehr 
time  of  under  1  mi  Hi  microsec. 

The  device  comprises  a  magnttostri^ 
live  element  and  a  transmission  line,  the 
etfectivc  length  of  which  is  adjustable 
through  a  low  torque,  recirculating  bill 
race  drive.  Manual  or  ssrvo  operaliM 
can  be  applied  and  micro-limit  switcbei 
are    fitted.    Ferranii    Ltd..    Holtinwood. 


Speed   regulat 


I   of   H% 


Multipurpose  L 
tool  can  be  " 
used  OS  0  sponner, 


I  fluctuation  of  40%  of  full 
load,  and  2J%  regulation  for  supply 
voltage  variation  of  40%. 

Various    additions    and    amendments 
have  beet)  announced  for  the  range  of 


i  maintained     P'Pe    wrtnch 


cutter,  Dis- 
tributtd  by  Bow- 
thorpe Electric  Co. 


lUumisated  pudnbuttiHi 

FOR  use  in  conjunction  with  heavy- 
duty  contactor  control  gear,  an  illu- 
minated push-button  unit  incorponlo 
its  own  miniature  transformer  forsuppIV' 
ing  the  6  to  8  V  pilot  lamp.  Operauw 
of  the  push-button  closes  a  pair  of 
contacts.  One,  rated  at  6  A,  is  f« 
controlling  the  external  contactor  drcuii. 
the  other  for  the  iniemal  lamp  cifcuii- 
With  this  arrangement  the  pilot  lamP 
remains  alight  only  when  the  button  is 
held  depressed;  however,  by  suiiaWt 
interconnection  it  can  be  made  lo  indi- 
cate whether  the  external  circuit  i»  op*" 
or  closed.  The  push-button  lamp  letu  if 
available  in  four  colours  in  addition  to 
jfc^-.  clear  and  opal  white.  Supply  volia^ 
J5^V  catered  for  range  from  110  V  to  6O0  V 
V^.  ''      a.c.    Square    "D"    Ltd,    Cheney   ^ft"">'■ 

y  -   ■ 


,    fVilts. 


Square  "0"  illuminined  puih-buuon       ^ 
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'ceze  frid^ 

E   h    DO    uncertainty   over   the 
p  freeze"  claim  by  Ketvinator 

"Zero-plus"  freezing  compart- 
lis  new  fixture— a  standard  in 
>I  ranges-maintains  a  tempera- 
between  zero  and  S'F,  a  level 
leets  with  the  satisfaclion  of 
'e<reaTn  and  frozen -food  pro- 
Furthermore.  the  remainder  of 
■■  in  a  refrigerator  equipped  with 
is"  remains  at  approximately 
safe  temperature  for  foods  like 
vegetables. 

nd  new  model  is  the  highlight 
ange.  the  "Lady  K"  31  cu  fi 
In  addition  to  the  freezing  com- 
Ihis  model  features  three 
lelves.  IntErlor  lighting,  separate 
Tipartment  and  magnetic  door 
,  It  requires  a  modest  floor 
in.  by  19  in.  and  can  be  wall- 

bullt-in,  or  freestanding.  A 
-mounting  kit  will  be  supplied 
nator  any  time  after  purchase, 
linder  of  the  range  retains  last 
-ices,  though  all  models  now 
ite  the  new  freezer.  Compres- 
guaranteed  for  five  years, 
of  "Udy  K"  is  £52  10s,  tax 
tlvinator  Lid..  Gt.  West  Rd. 
.  W.4. 

light  soorcc 

SST  in  the  possibility  of  elec- 
ninescence  for  domestic  illumina- 
aroused  in  America  recently 
eing  used  in  two  panel  night- 
!k  main  advantage  of  the  new 
•cc  Is  its  low— if  not  negligible- 


current  consumption.  Now,  a  switch,  or 
sockel-outlel  locator,  which  employs  the 
principle  has  appeared  in  MK's  new 
accessories  catalogue,  and  it  is  probably 
its  first  domestic  application  in  this 
country. 

The  locator  is  a  mounting  panel,  which 
takes  any  fixture  having  2J  in.  fixing 
centres.  It  emits  a  green  glow  sufficient 
to  silhouette  the  switch  or  socket.  The 
panel  comprises  the  3J  in.  by  3J  in. 
illuminating  surface,  enclosed  in  a  trans- 
parent frame,  with  connecting  leads  and 
resistor.  The  locator  appears  white  dur- 
ing daylight,  adding  a  decorative  touch 
as  well  as  an  incidental  protection 
against  finger-marks  on  the  wall.  Price 
is  5s  8d  list.  M.K.  Elrclric,  Shrubbery 
Rd.  N.9. 

New  limvi  need  do  shade 

A  COMPLETE  breakaway  from  the 
*»■  familiar  style  of  domestic  tungsten 
lamp  is  shoNwi  in  the  new  60  W  "Fan- 
tasie"  model,  designed  for  installation 
without  a  shade.  It  is  targe  for  a 
domestic  lamp — about  9  iu.  long— and 
so  far  is  available  in  two  shapes,  one 


Philif^'  new  "Fantasit"  lampt  fulfil  the 

functions  a/" decorative  fittings  and  need 

no  sfiotfei.  Price  12s  W,  tax  paid 


long  and  smooth,  the  other  slightly 
angular.  Surface  is  opaque  "Argenta" 
white.  The  gold  anodised  cap  extends 
2  in.  over  the  envelope,  imitating  a 
semi-decorative  lamp  holder.  The  new 
lamp,  recommended  for  installation  in 
bedrooms  or  hall-ways  is,  in  fact,  its 
own  decorative  fitting.  Price  12s  6d,  tax 
paid.  Philips  Electrical,  Century  Hse. 
Shaftesbury  Ave,   W.C.2. 

Paaels  for  ddrting  heating 

SKIRTING  heating  is  the  latest  appli- 
cation of  "Morheal"  low  rate  warm- 
ing panels.  These  panels,  which  are 
being  used  in  an  increasing  variety  of 
nroducts.  comprise  "Mhoglass"  non- 
metallic  mesh-type  elements  sandwiched 
between  boards  of  Swedish  Masonite. 
The  skirting  sections  are  panels  4  ft  long 
by  8  in.  high,  mounted  in  capping  boards. 
Tliey  are  easily  fixed  with  metal  brackets 
supplied.  Rating  is  200  W  per  section; 
price,  £5  5s. 


New  "Iced-I 

ANEW  53  go  version  of  Hotpoint's 
"Iced- Diamond"  37  cu  ft  refrigera- 
tor is  being  delivered  to  the  trade  this 
wcelc.  The  main  difference  between  this 
ES37  model  and  the  existing  E37  Super 
is  that  the  new  model  has  no  kick -strip, 
interior  light,  rollers,  butter  dish  or  salad 
bin,  and  is  available  only  with  a  right- 
hand  hinged  door.  It  is  available  in  white 
or  cream  cabinet  with  white  polystyrene 
liner.  AEI-Hoipoini,  S3  Grosvenor  PI. 
SWl. 

New  commerdal  tube  fitting 

AN  entirely  new  range  of  fluorescent 
fittings  for  commercial  and  indus- 
trial use  are  introduced  under  the  name 
"Streamlile."  They  feature  extremely 
light  and  slim  channels,  hardly  deeper 
than  the  tubes  themselves.  The  5  fl 
80  W  models  are  available  for  one,  two 
or  three  lamps  and  the  2  ft  and  4  ft 
with  one  or  two.  They  can  be  supplied 
with  switch-start  or  switchlest  start 
apparatus  and  all  are  suitable  for  single 
or  continuous  mounting.  A  wide  range 
of  ditfusen  and  reflectors  is  available. 
Philips  Electrical,  Century  Use.  Shaftes- 
bury Ave.  W.C.2. 


.    drying  panel — o 

further   application    of   the    "Mhoglass" 

heating  element,  £9  9s.      Left:    Skirting 

sections    of  Morheat    boards    are    easily 

installed  and  tell  at  £5  5s  tax  paid 
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Lighti  for 

DESIGNED  for  the  smaller  Chrutmas 
tree  favoured  io  most  homes,  the 
new  "LilUput"  sels  of  fairy  ligbls  sell 
at  £1  9s  for  20.  They  consist  of  small 
jewel  bulbs  coloured  blue,  green,  red, 
yellow  and  white,  set  in  small  rosettes 
at  9  in.  intervals  along  the  flex.  These 
lights,  which  need  not,  of  course,  be 
confined  to  a  tree  are  said  to  be  long- 
lasting,  safe  and  easy  to  replace.  The 
failure  of  one  does  not  extinguish  the 
whole  sst.  An  attractive  packing  has 
been  designed  for  point-of-sale  appeal — 
the  lights  are  clustered  so  that  they 
project  from  the  apex  of  a  gaily  coloured 
cardboard  pyramid.  This  mount  fits 
within  an  attractive  outer  container.  The 
set  of  40  bulbs  is  available  at  £2  9s  6d. 
Another  Christmas  idea  is  a  22  in.  high 
tree  fitted  with  2G  bulb  candles.  11  sells 
at  £1  18s  lOd.  All  prices  include  lax. 
The  General  Electric  Co..  Osram  Lamp 
Divn.   Magnet   Hse.   Kingsway,   W.C.2. 

Orcnlar  Buocescent  6tting 

EFFECTIVE  use  is  made  of  the  cir- 
cular fluorescent  tube  in  a  domestic 
ceiling  fitting,  "Ringway,"  The  tube 
remains  unobscured,  but  the  circle  it 
forms  is  tilled  by  a  shallow  glass  bowl 
of  black,  yellow  or  red.  A  chromium- 
plated  bush  secures  this  centre-piece  and 
is  easily  unscrewed  to  provide  access  to 
fixing  holes  and  control  gear.  "Ringway" 


TRADE  PUBLICATIONS 


Marmvat  -  ScoiT.— 24-page   coloured   bro- 
chure cm   lifts,   escalators  and   patetnoslcri 
S'    Marryat-Scoti    Ltd.,    We[lingt<Hi    Wks, 
Dunslow. 

E.E.— 2S-pagc  technical  booklet  on  E.702 
Storage  Tuf)es.  English  Electric  Valve  Co., 
Cbelmsford. 

Lucas. —Pamphlet  on  a  12  volt  aUernaior 
set  for  cars  and  commercial  vehicles. 
Birmingham. 


may  be  flush -mounted,  but  provision  is 
also  made  for  chain  suspension.  There 
are  three  models  priced  as  follows:  8J  in, 
dia,  22  W,  £3  19s  6d;  12  in,  dia,  30  W, 
£4  7s  6d;  16  in.  dia,  40  W,  £4  17s  6d. 
Hounshw  Heath  Electrical.  375  Staines 
Rd,  Hounslow,  Middx. 


15  and  08  a,c.  motor  tadio, 
Bcoerator;  It  a.c,  induction  motors;  11  ix. 
temperature  compensated  moloi  Uuho- 
generator;  07  d.c.  mi^or;  11  and  IS  dx, 
split-tield  motors;  II  d.c.  tachogCDCnuir. 
Vactric  (Control  Equipment),  Vaciric  Hit, 
Sloane  St.  S.W.I. 

T,I,— Brochure  describing  a  wide  ymjcIj 
of  extended  surface  tubes  by  subtidiur 
companies  of  Tube  Investments  Ltd..  Ik 
Adefphi.  W,C.2. 


■■Gel 


E  Ltd.,  Thorn  Hse,  Upper  SI 


Lesser,— Leallcf ;  "Progress  in  Prefibti- 
cation  6" — cedar  cladding:  red  cedar  a- 
teriors.  J.  E,  Lesser  and  Sons,  Green  U, 
Hounslow,  Middx. 


Elect  romrch  an  ical    Division, 
Bccston,  Nottingham. 

S.T.C.— News  Bulletin  Vol.  7,  No,  1, 
October,  1960,  Standard  Telephones  and 
Cables  Ltd.,  Connaught  Hse,  Aldwjitb, 
W.C.2. 


Improved  Lighting  at  Liverpool  Street 


ON  the  eve  of  inauguration  of 
London's  recently  electrified  north- 
eastern suburban  railway,  an  entirely 
new  lighting  scheme  for  Liverpool  Street 
station  has  just  been  completed.  Results 
have  been  dramatic;  illumination  has 
been  increased  five-fold  from  the  dingy 
I  lumen/sq  ft  provided  by  the  original 
soot-covered  tungsten -filament  sphi 
fitttags.  Improvement  of  lighting  ameni' 
ties  for  this  station  was  long  overdue. 
Also,  adequate  illumination  would 
crease     passenger     handling     efficiency 


demanded  by  the  eiqiecled  rise  in  traffic 
on  electrified  lines.  Electrification  would 
itself  ameliorate  the  problem  by  the  con- 
sequent reduction  in  light-absorbing 
smoke  haze;  in  fact,  required  illumina- 
tion has  been  obtained  with  only  40% 
additional    power   consumption. 

Harmony  with  the  architecture  of 
the  existing  station  structure  was  one 
of  the  aims  in  designing  the  new  lighting 
scheme.  This,  it  was  felt,  could  be  best 
achieved  l;y  placing  lighting  fittings  as 
high  as  possible  to  avoid  the  opi»«uive 


effect  of  an  unlit  roof-space.  Colour- 
corrected  high -pressure  mercury  dir 
charge  lamps  were  chosen  for  the  miii 
overhead  lighting.  Besides  being  econ- 
omical in  power  consumption,  thdi  laoi 
life  would  reduce  maintenance  costs. 
Plain  mercury  vapour  and  sodium  dis- 
charge lamps  were  not  acceptable  beciBse 
of  poor  colour  rendering  and  the  posu- 
bility  of  confusion  with  track  sigul 
lights. 

The  lamp  fittings,  mounted  in  diqici- 
live  reflectors,  are  chain-tuspeoded  bon 
hinged  access  hatches  which  replace 
the  original  roof-light  panels.  They  ire 
spaced  at  60ft  to  70  ft  intervals,  monnt- 
ing  height  being  60  ft  to  65  ft,  Wirini 
runs  along  the  top  of  the  station  roof, 
connections  to  individual  fittings  bdnt 
via  5  A.  three-pin  plugs  and  fleiibk 
leads  from  cast-iron  control  boxes  in- 
troduced   into    the    main   conduit  runs. 

The  provision  of  subsidiary  lightin|. 
such  as  for  ticket  barriers  and  pared 
concentration  areas,  is  achieved  by  cold- 
cathode  linear  discharge  lamps.  ThcK 
also  illuminate  open  platfortns  ^riieie 
they  are  mounted  at  11  ft  6  in.  on 
specially  designed  concrete  columns. 

Station  lighting  control  ii  effected  bf 
two  ihree-phase  30  A  contacton  housed 
in  the  main  power  supply  circuit- 
breaker  cubicles.  The  contacton  iit 
remotely  operated  from  two  points  io 
the  station  building.  Should  there  be  s 
failure  of  the  main  supply,  there  is 
arrangement  for  switching  in  the  London 
Transport  Executive's  33^  c/s  supply. 
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ItBspeetion  Couneii  progress 


N.I.C.E.I.C.  PRAISED  BY  HOME  OFFICE  MINISTER 


RIBUTE   to    the   work   of   the    National    Inspection 

Council    was    paid    by  Mr    D.    Renton,    q.c,    m.p. 

(Under-Secretary,  Home  OfHce),  speaking  at  the 
leon  which  followed  the  Annual  General  Meeting  of 
NICEIC.  Mr  Renton  said  the  Home  Office  had 
tional  responsibility  in  connection  with  public  safety, 
from  this  aspect  was  most  interested  in  the  work  of 
>Jational  Inspection  Council.  The  Council  was  based 
oluntary  co-operation  with  no  statutory  backing,  yet 
d  a  vital  part  to  play  with  respect  to  public  life.  Its 
statutory  nature  did  not  mean  it  was  less  appreciated 
overnment  circles. 

r  Renton  suggested  that  the  success  of  the  NIC  rested 
iree  pillars:  the  electricity  boards,  the  ECA,  who  had 
xl  by  advising  members  to  enrol,  and  the  lEE,  who 
de  a  readily  recognised  standard  which  the  NIC  could 
Timend  for  wiring  installations. 
le  time  was  right  for  the  NIC  to  extend  its  efforts 
er  and  attract  the  interest  of  the  public  more  widely. 
i  than  20,000  copies  of  the  roll  of  the  NIC  had  been 
ed.  This  was  almost  Penguin  numbers,  and  he  was 

that  it  satisfied  the  test  of  the  public  good.  It  was  a 
.  thing  to  get  public  authorities  to  set  an  example  in 
ers  such  as  employing  only  approved  contractors;  if 
ic  authorities  did  so,  others  would  be  encouraged  to 
be  same. 

r  Renton  noted  that  1959  was  the  worst  year  in 
in's  history  so  far  as  fire  losses  were  concerned.  A 
•■  number  of  fires  were  caused  by  faults  in  electrical 
Uations.  The  Home  Office  was  most  anxious  that  the 
it  possible  use  should  be  made  of  lessons  learned  from 

fires.  In  some  cases  there  was  a  fault  in  the  use  of 
ricity  which  could  have  been  overcome  by  care  in 
llations. 

le  reply  to  Mr  Renton  was  made  by  NIC  chairman 
1^.  T.  Melling  (Electricity  Council).  He  noted  that  ihe 

had  appointed  an  additional  inspecting  engineer  in 
ttempt  to  improve  regularity  of  inspection  of  estab- 
i  contractors.  Work  was  compared  with  the  lEE  regu- 
IS  in  their  full  demands.  Some  27.000  inspections  had 

made  to  check  that  work  of  enrolled  contractors  was 
igh  quality.  However,  there  were  many  contractors 
ret  enrolled.  The  Council  was  doing  its  best  to  attract 

to  its  membership.  It  was  in  their  interests  to  become 
tied,  because  more  and  more  local  authorities  were 
iring  membership  before  placing  contracts. 
I  the  subject  of  fires,  Mr  Melling  said  the  NIC  was 

conscious  of  the  trouble  caused  by  bad  electrical 
llations.  In  this  respect  not  only  the  quality  of  the 
nation  was  important,  but  its  comprehensiveness.  The 
rical  demand  doubled  every  10  years,  the  number  of 
ances  could  increase  still  faster.  In  order  to  be  sure 
all  types  of  accidents  were  reduced  (he  Council  was 

on  an  increase  in  number  of  socket-outlets  in  rooms 
lat  the  electrical  installations  could  have  "flexibility 
out  flex." 

le  annual  report  of  the  NIC  showed  an  income  of 
t69  during  the  year  ended  31  March,  I960.  Salaries 


and  related  expenses  took  £31,070,  travelling  and  general 
expenses  £13,400.  At  the  end  of  the  year  there  were  3,694 
contractors  (including  area  boards)  on  the  roll,  at  5,310 
operating  addresses. 


PACKAGED  SWITCHGEAR 

CLAIMED  to  occupy  little  more  space  than  a 
conventional  indoor  installation,  Ihe  "Weal  her  beater" 
packaged  switch  station  now  being  marketed  by 
English  Electric  Co.  houses  33  kV  swilchgear.  Unpainted 
aluminium  is  used  for  cladding  and  only  a  simple  concrete 
raft  foundation  is  needed  for  the  switchgear.  Built  from 
standard  units,  each  16  ft  9  in.  high  by  12  ft  3  in.  deep, 
a  switching  station  can  be  assembled  to  give  the  required 
switch  arrangement. 

Each  building  unit  houses  either  an  EE  Co.  single-tank 
o.c.b.  for  1,203  A  or  for  2,000  A.  Single  busbar,  for 
750  MVA  and  1,000  MVA  short-circuit  ratings,  is  the 
arrangement  available,  isolation  is  by  means  of  hand- 
operated  isolators  on  both  sides  of  the  circuit- breaker. 
Built-in  cable  equipment  is  provided,  together  with  busbar 
earthing  equipment  where  appropriate. 

The  packaged  station  has  all  the  interlocks  usually 
provided  with  melal-clad  gear.  Isolators,  earthing  equip- 
ment and  shutters  are  all  operated  from  a  single  point 
mounted  at  the  side  of  each  unit. 


TTiere  ore  two  33  kV  tquipments  in  (his  "Wtothtrbtoter"  unit 


J 
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News  of  the  Week 


WINDING-UP  FOR  VACTRIG 

Appeal  for  more  time  rejected 

THE  Vactric  domestic  appliance  business  is  to  be  wound  up.  On  Monday, 
Mr  Justice  Pennycuick  in  the  High  Court  made  an  order  for  the  compulsory 
winding-up  of  Vactric  Ltd,  on  a  petition  by  Wilson  Advertising  Ltd,  of 
Manchester,  who  claimed  a  debt  in  respect  of  advertising  for  £105,379.  He 
refused  to  grant  a  three-week  reprieve  in 
order  that  a  statement  of  affairs  could  be 
produced.  For  Vactric  Ltd,  Mr  L.  J. 
Morris  Smith  claimed  that  this  statement 
should  disclose  a  position  on  which 
proposals  might  be  based  for  the  un- 
secured creditors — proposals  either  for  a 
composition  or  a  moratorium  which 
would  produce  more  benefit  for  them 
than  a  winding-up  order.  He  asked  leave 
for  hearing  out  of  time  of  three 
creditors,  with  aggregate  debts  of  about 
£390,000,  who  wished  to  oppose  the 
petition. 

The  draft  accounts  for  last  year 
showed  a  loss  of  over  £100,000,  he  went 
on,  but  book  values  showed  a  consider- 
able excess  of  assets  over  liabilities  of 
about  £1  million,  he  maintained.  The 
company  was  financed  as  regards  liquid 
capital  by  a  bank  which  held  a  deben- 
ture. On  7  Oct.  last  the  bank  appointed 
a  receiver  and  manager  under  its 
debenture. 

It  was  also  announced  on  Monday 
that  Mr  A.  J.  Barsham^  a  director,  had 
resigned  from  the  board. 


Mr  J.  W.  Margetts,  ca.,  of  Peat, 
Marwick,  Mitchell  and  Co.,  receiver  for 
the  debenture  holders  of  Vactric  Ltd., 
reported  that  the  manufacturing  concern 
had  suffered  as  the  result  of  the  decline 
in  the  demand  experienced  by  the  trade 
generally,  and  trading  figures  showed  that 
for  the  year  to  31  March  last  there  was 
a  loss  of  £64,000.  The  period  1  April, 
1960,  to  4  Oct.  resulted  in  a  further  loss 
of  £191,000.  It  was  decided  to  appoint 
Mr  E.  R.  Nicholson,  of  Peat,  Marwick, 
Mitchell  and  Co.,  and  Mr  A.  T  Eaves, 
of  Harry  L.  Price  and  Co.,  Manchester, 
as  joint  liquidators,  with  a  conunittee 
of  inspection. 


Tariff  Rise  Uk^y 

HIGHER  tariffs  in  the  eastern  area  from 
next  April  were  foreshadowed  at  the 
Eastern  Electricity  Consultative  Coundrs 
meeting  on  Friday.  Higher  wages  and 
other  costs  were  likely  to  turn  the  past 
year's  net  surplus  of  £3*9  million  into  a 
deficit,  the  EEB  chairman,  Mr  H.  V. 
Pugh,  had  advised. 

Among  equipment  to  be  supplied  by 
EEB  to  the  Eastern  Gas  Board  is  a 
thermostatically  controlled  heating  sys- 
tem to  prevent  the  water  seals  of  gas- 
holders at  Brightlingsea  from  freezing  in 
winter.  Mr  Therm  has  not  commented. 


Liabilities  of  Vactric  (Manufacturing) 
Ltd.  amounted  to  £838,000,  it  was 
revealed  at  last  week's  meeting  of 
creditors  of  that  coneem,  the  subsidiary 
of  Vactric  Ltd.,  who  manufactured  the 
washing  machines.  Of  that  sum,  £551,000 
was  due  to  the  parent  company,  £251,000 
to  trade  creditors,  £3,000  to  expense 
creditors  and  £33,000  in  respect  of 
claims  for  cancellation  of  contracts. 
Assets  of  Vactric  (Manufacturing)  were 
estimated  to  realise  £161,000  and,  after 
allowing  £34,000  for  preferential  claims, 
there  were  net  assets  of  £127,000. 

BID  FOR  BENHAM 

GLOVER  and  Main  Ltd.  are  going  into 
the  catering  equipment  business  in  a  big 
way.  Earlier  this  year  they  acquired  for 
£1*1  million  cash  all  the  capital  of  James 
Stott  and  Co.  (Engineers)  Ltd.,  and  now 
they  have  made  a  bid  for  the  capital  of 
Benham  and  Sons  Ltd.  For  the  latter 
concern  they  have  offered  £244,000  cash 
plus  the  allotment  of  £732,000  unsecured 
6i%  loan  stock,  1964.  Benham's,  whose 
issued  capital  consists  of  244,000  £1 
Ordinary  shares,  made  a  group  profit  of 
£129,854,  before  tax,  for  the  year  ended 
30  Sept.,  1959,  and  their  consolidated  net 
assets  at  that  date  were  valued  at 
£837.582. 


Late  Deliveries-B.LA.MA  Statement 

BEAMA  have  informed  us  that  they 
now  understand  that  the  late  deliveries 
referred  to  by  the  Australian  High 
Commissioner  in  his  speech  at  the 
Electrical  Engineers*  Exhibition  Din- 
ner related  to  plant  arriving  late 
irrespective  of  civil  engineering  diflS- 
culties.  In  these  circumstances  they 
recognise  that  their  comments  re- 
ported in  our  20  Oct.  issue  were  not 
relevant  to  this  case  and  were,  there- 
fore, inappropriate  in  the  context  of 
the  High  Commissioner's  speech. 


More  AmalgamatMns  Coninf? 

FURTHER  amalgamation  of  television 
set    and    component    manufacturers  is 
envisaged  by  Mr  Jules  Thorn,  chairman 
of  Thorn   Electrical   Industries.  But  be 
has  rejected  a  rumour  that  an  American 
takeover  bid  is  likely  for  his  company. 
Sylvania  Electrical  Products,  of  the  USA, 
hold  about  one-sixth  of  Thorn's  Ordinary 
shares  and  is  the  largest  single  holder, 
''but  there  is  no  question  of  their  mak- 
ing any  approach  to  us — ^they  arc  more 
interested  in  expanding  in  Germany  and 
Italy,**  he  stated.  It  has  been  suggested 
that   British   firms   want   to   reduce  the 
virtual   domination   of  the   industry  by 
the    Philips    group    and    its    subsidiary, 
Mullard,  and  one  method  in  this  direc- 
tion   would    be   to    acquire    British  set 
manufacturers.  Certainly,  with  sales  stiS^ 
comparatively  small  competition  is  gcV 
ting  even  fiercer  among  the  firms,  an^ 
this  week  Pye  launched  a  "free  loaf^- 
scheme  and  on  Monday  next  GEO 
spending  some  £25,000  on  advertising 
"free  view"  week. 


Contractors  fighting  new  cut-price  practice 

CERTAIN  electrical  manufacturers  and  wholesalers  are  soliciting  orders  for  equi^ 
ment  at  virtually  net  prices,  which  do  not  leave  proper  allowance  for  the  electric^ 
contractor  who  has  subsequently  to  install  the  material.  This  increasing  tendency 
was  referred  to  by  Mr  C.  J.  Veness,  vice-president  of  the  Electrical  Contractor^ 
Association,  at  the  annual  dinner  of  the 
Cornwall  branch  of  the  ECA  recently. 
The  Association  and  its  members  were 
determined  to  fight  the  practice  and  he 
warned  the  manufacturers  and  whole- 
salers concerned  that  **they  would  be 
on  the  losing  end  of  the  stick.** 

The  practice  is  most  prevalent  fai  light- 
ing In^kitions,  It  seems,  and  amongst 
its  protagonists  are  two  or  three  promi- 
nent manufacturers. 

The  subject  of  apprentices  in  the  con- 
tracting industry  was  also  referred  to 
at  the  dinner  by  Mr  K.  Famell,  prin- 
cipal of  the  Cornwall  Technical  College. 
He  thought  electrical  contractors  in  the 
county  would  be  hard  pressed  to 
attract  the  right  type  of  lad  in  compe- 
tition   with    larger    installations,    but    if 


the    contractors    banded    together    tl^ 
college   staff   would   like   to  co-openu^ 
in    the    matter.    Some    firms    might  ^ 
small  and  not  consider  it  necessary 
take  on  a  boy,  but  unless  they  did  r 
there  would  be  a  dearth  of  trained  m< 


Larger  Bankside 

THE  second  stage  of  Bankside  po 
station  may  have  a  second  genera^ 
set.  Originally  planned  for  one  120 
machine,  provision  is  now  likely  to 
made  for  inclusion  of  .a  second 
smaller  set.  Construction  of  the  su; 
structure  has  begun. 
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[NSPECTION  COUNCIL  PROGRESS 

rHERE  are  now  15  iaspecting  engineers  operating  under  the  NtCEIC,  says  the 
Council's  Progress  Report  for  the  three  months  ending  30  Sept.  One  additional 
engineer  was  appointed  from  the  beginning  of  the  present  month,  operating 
n  the  South  of  Scotland  and  northern  parts  of  Northumberland  and 
Cumberland.  The  progress  report  (something  separate  from  the  report  presented 
o  the  annual  meeting,  see  page  775)  notes  good  progress  with  recruiting. 
In  the  three  months  covered  83  appli- 


ations  for  enrolment  were  approved  by 
be  National  Inspection  board,  1 1  appli- 
ations  were  rejected  and  88  deferred  for 
urther  inspection.  37  firmE  were  re- 
(loved  from  the  roll  and  57  new  appli- 
ations  for  enrolment  were  received. 

As  a  result  of  representations  by  the 
koltish  coTimittee  of  the  NIC.  the 
iecretary  of  State  for  Scotland  has  indi- 
ated  to  local  authorities  that  the  number 
>f  socket -out  lets  recommended  in  the 
icottish  Housing  Handbook  is  below  the 
-easooabte  minimum  standard. 


for  eanilnMal  i._  . . .  . 
were  reccWed,  a%  compared  Tikh  101,  98 
~  1  )■  Oc  corrcspoadtag  period  of 
Nuibcr    ot 


the  hope  is  expressed  that  the  extra 
inspecting  engineer  will  permit  a  shorter 
time  interval  between  routine  inspections. 
In  some  areas,  the  gap  between  inspec- 
tions has  been  tending  towards  IS 
months  recently. 

Work  has  continued  on  earth  fault 
loop  testing  instruments,  and  has  indi- 
cated (hat  the  lighter  current  types  of 
instruments,  injecting  perhaps  only  5 
amp  into  the  loop,  give  sulBcicntly 
accurate  information  (±5%)  (or  proper 
testing  of  the  smaller  type  installation, 
and  always  for  testing  socket  outlets. 

Experience  has  confirmed  the  import- 
ance of  loop  Celts. 
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OFFICIAL  PUBLICATIONS 

Machine  Tool  Industry.  Report  of 
Machine  Tool  Advisory  Council 
Sub-committee.  HMSO.  2s  (see 
page  748). 

A  National  Fuel  and  Power  Policy. 
Statement  by  Association  of  Scien- 
tific Workers.  Is  (see  oage  778). 

BS  1442.  Galvanised  Mild  Steel  Wire 
for  Armouring  Cables.  4s. 

BS  Amendment  Slips; 
562,  Reversible  connectors  for 
portable  appliances  for  circuits  up 
to  250  volts.  Amendment  No.  1, 
PD  3921;  822,  Part  2,  Terminal 
markings  for  d.c.  traction  motors 
and  control  equipment.  Amendment 
No,  1.  PD  3931;  1671,  Domestic 
electric  kettles.  PD  3941;  1991, 
Part  I.  Letter  symbols,  signs  and 
abbreviations.  PD  3920. 


LARGE  TRANSFORMERS 

THE  AEl  Transformer  Division  is  to 
build  two  340  MVA  generator  trans- 
formers, value  approximately  £400,000, 
for  West  Thurrock  power  station.  They 
are  said  to  be  the  largest  generator 
transformers  so  far  scheduled  by  the 
CEOB.  Voltage  ratio  at  no-load  is  to  be 
18-5/300  kV,  della/star  connected.  Tap- 
pings catering  for  voltage  variations  of 
±  10%  in  18  equal  steps  will  be  provided 
at  the  neutral  end  of  the  h.v,  wind- 
ing. What  is  claimed  to  be  the  largest 
transformer  ever  delivered  to  the  CEGB 
has  been  supplied  froTi  the  Hollinwood 
works  of  Ferranti  Ltd.  It  is  a  225  MVA, 
three-phase.  16/295  kV  generator  trans- 
former for  Willington  "B"  power  station. 
Prior  to  dispatch,  the  transformer,  which 
is  oil-forced,  waler-cooled  and  equipped 
with  resistor  type  on-load  tapping  chang- 
ing gear,  was  subjected  to  rigorous  tests. 
including  impulse  (at  1.050  kV  full 
wave  and  1.200  chopped  wave)  and  full- 
load  temperature  rise  tests. 

Hackbridge  and  Hewittic  Electric  Co. 
Ltd,  have  just  delivered  a  180  MVA 
275/132  to  the  CEGB. 


LINE  FROM   HUNTERSTON 

III  prfpu ration  /or  ihc  commissioning  of  the 
Hunlrnion  nuctfor  power  station,  near  West 
Kilbride,  on  the  Ayrihirc  coast,  BIC  Construction 
Cii.  have  jriU  completed  the  overhead  line  contract. 
Of  conventional  27f  KV  design,  the  lines  will 
r.perale  iniliatly  cii  132  kV.  Our  picture  alongside 
showi  the  two  piiralM  d.c.  lines  out  of  Hunterston. 
which  run  some  eight 
mites  to  a  point  just 
r  north    of    Dairy. 

where   they   form   a 


^^th 


fur 


Ith 


existing  line  from 
Greenock  and  Salt- 
coats. From  that 
junction,    one    d.c. 


New  Cooker  Factory 

RADIATION  LTD.  arc  now  ready  to 
build  their  new  Scottish  factory  at 
Peterhead  for  the  production  of  water 
heaters  and  electric  cookers,  Mr  R.  W. 
By  ford,  general  manager  of  the  com- 
pany, told  members  of  the  local  Pro- 
fessional and  Business  Club  last  week. 
All  the  legal  formalities  have  been  com- 
pleted. Initially,  about  50  people  will 
be  employed,  but  allowance  had  been 
made  for  extension  at  the  factory,  he 
said.  Mr  S.  Muirhead,  one  of  the  com- 
pany's senior  service  engineers  in  Edin- 
burgh, is  to  manage  the  new  factory. 


£708  damages 
against  L.E.B. 

DAMAGES  totalling  £768  were  awarded 
to  an  electrical  fitter  against  the  London 
Electricity  Board  in  a  High  Court  action 
Ust  week.  The  fitter,  Mr  A.  E.  Bird, 
claimed  damages  for  injuries  he  suffered 
through  touching  a  live  6 '6  kV  busbar 
at  a  Hackney  substation.  The  Board 
admitted  liability  but  contested  the 
amount  of  damages. 

The  Board  had  paid  £1,600  into  court 
and,  by  consent,  the  judge  ordered  Mr 
Bird  to  have  costs  of  the  action  up  to 
the  date  of  the  Board's  first  payment, 
the  Board  to  have  costs  after  14  July. 

The  accident  occurred  on  22  Jan.,  1958, 
when  Bird  was  detailed  to  clean  some 
switchgear  at  the  substation.  The  gear 
should  have  been  rendered  safe,  but 
by  some  mistake  one  of  the  busbars  was 
hve,  it  was  stated.  Bird  touched  it  and 
was  badly  burned. 

Resuming  his  job  four  months  later 
he  had  an  emotional  breakdown  as  a 
result  of  going  back  to  the  same  sub< 
station,  it  was  alleged,  and,  after  pyscbi- 
atric  treatment,  left  the  Board's  employ- 
ment. 

But  the  judge  thought  Bird  had  acted 
unreason^ly  in  refusing  the '  Board's 
offer  of  a  job  where  he  would  have 
nothing  to  do  with  live  electricity;  and 
unreasonable  in  refusing  treatment  at 
a  rehabililatiaD  centre.  If  he  had 
accepted  those  offers,  his  recovery 
would  have  been  more  rapid,  and  the 
judge  held  that  that  affected  the  length 
of  period  for  which  he  could  recover 
damages. 


APPROVALS  FOR 
GLEN    NEVIS 

WHATEVER  action  other  organisations 
may  plan.  Fort  William  Town  Council 
last  week  decided  not  to  oppose  the  Glen 
Nevis  hydro -electric  scheme  of  the  North 
of  Scotland  Hydro-Electric  Board  (to 
which  we  referred  on  13  Oct,). 

Inverness  County  Council  Planning 
Committee  have  also  agreed  to  approve 
the  scheme  in  principle  but  to  lodge  a 
formal  protest  and  to  send  to  the  Sec- 
retary of  State  for  Scotland  a  report 
by  the  county  planning  officer  which 
includes  suggestions  to  ensure  that  the 
scenic  beauty  and  tourist  amenity  of 
Glen  Nevis  remains  unimpaired. 
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EXTENSION   FOR  E.D.A. 
TESTING  HOUSE 

WORK  has  just  started  on  extensions 
to  the  testing  house  of  EDA  id  Cleeve 
Rd.  Leatherhead,  where  much  of  th: 
testing  of  appliances  will  be  carried  out 
for  the  British  Electrical  Approvals 
Board.  The  extensions  will  include  the 
addition  of  a  second  storey  over  the 
laboratory  wing  (which  was  always  en- 
visaged as  the  fint  major  extension).  In 
addition,  improved  photographic  and 
X-ray  accommodation  will  be  provided 
at  (he  end  of  the  wing  and  the  ofSce 
space  rearranged  to  suit  the  increased 
amount  of  work  likely  to  be  undertaken 
in  the  future.  The  building  work  is 
being  carried  out  by  J.  Longley  and  Co. 
Ltd.,  the  architects  being  Bucknell  and 
Ellis. 


NORMAN  COLLINS  AT 
ELECTRICAL  CLUB 

MR  NORMAN  COLLINS,  author  of 
"London  Belongs  to  Me"  and  deputy 
cbairmao  of  ATV,  will  be  guest  spoker 
at  the  Electrical  Industries  Club's 
Christmas  luncheon  on  13  Dec  At  the 
November  luncheon  last  week.  Col 
B.  H.  Leeson,  president  of  the  Club, 
made  a  welcome  return  after  his  accident 
earlier  this  year.  Col  Leeson  took  the 
chair  and  Mr  Bernard  Braine,  m.p..  told 
the  "Westminster  Story." 


BOARDS'  APPLIANCE 
SALES 

SALES  of  electric  cooken  were  the 
bright  spot  of  appliance  sales  by  the 
electricity  boards  in  England  and  Wales 
during  September.  The  total  of  30,563 
shown  in  our  table  below,  is  the  best 
monthly  figure  since  March  last.  For 
all  other  major  appliances,  apart  from 
storage  water  heaters,  the  decline  con- 
tinues, although  sales  of  washing 
machines,  at  9.422  were  the  highest 
since  April.  Nevertheless,  these  totals 
are  considerably  down  on  a  year  ago, 
the  biggest  drop  being  in  respect  of 
refrigerators — over  40%.  When  assessing 
these  figures  it  must  be  remembered  that 
the  sales  by  area  boards  represent  only 
a  part  of  the  total  sales  throughout 
the  country. 
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ELECTRICITY  AT  YOUR  CONVENIENCE 


ELECTRIC  healing,  water  heating  and 
shaver  sockets  are  among  the  up-to-date 
facilities  provided  in  a  modem  public 
convenience  and  left-luggage  office  built 
by  Stirlmg  Town  Council,  which  was 
opened  a  (ew  days  ago.  Mr  W.  Cniick- 
shank,  the  burgh's  sanitary  inspector  and 
inspector  of  cleansing,  claims  that  the 
cloakroom  sets  a  new  standard  in 
design  and  comfort,  providing  the  type 
of  accommodation  expected  only  in  first- 
class  hotels. 

Erected  on  a  central  site  in  Dum- 
barton Rd.  the  building  incorporates 
fully  automatic  electric  floor- warming 
throughout,    together    with    a    constant 


supply  of  hot  water  from  electric  water 
heaters.  In  the  gents'  toilet  there  arc 
also  sockets  for  electric  shavers,  acceti 
to  which  is  gained  through  a  coin- 
operated  turnstile.  Incidentally,  the 
plumbing  is  concealed  in  ioactessibk 
ducts,  reducing  any  liability  for  damip 
due  to  vandalism. 

Tastefully  finished  throu^om,  tbe 
building  is  constructed  in  easy>ti>«icu 
materials  which  should  withstand  hirtf 
wear.  Electrical  contractors  were  Ri^ 
Millar  CEIectrics)  Ltd.;  the  space  ind 
water  heating  systems  were  installed  b; 
the  SSEB,  and  lighting  fittings  supplied 
by  Atlas  Lighting  Ltd. 


FUEL  &  POWER  POLICY  PROPOSED 

SUGGESTIONS  for  a  natiooal  fuel  and  power  policy  are  made  in  a  policy 
statement  issued  last  week  by  the  Association  of  Scieutilic  Workers.  Indudcd 
amongst  the  ideas  advanced  is  the  basing  of  electricity  generation  on  cosl 
atid  back-pressure  generatioa  by  industry,  with  oil  used  only  where  Ibc 
geographical  situation  warrants  it,"  and  no  more  Calder  Hall  type  povcr 
stations. 

The  Association  argue  that  the  number  ; 

of  nuclear  power  stations  to  be  con- 
structed should  be  kept  down  to  what 
is  required  to  obtain  experience  of 
various  types  of  reactor.  They  strongly 
support  back-pressure  generation,  accus- 
ing the  electricity  supply  industry  of 
having  a  bad  record  of  discouraging 
manufacturing  industry's  use  of  this  tech- 
nique by  prohibitive  financial  terms.  The 
Association  wants  an  annual  report  pub- 
lished on  the  number  of  proposals  made 
for  back-pressure  generation  in  parallel 
with  the  mains.  They  also  say  that  area 
boards  should  do  more  to  encourage 
off-peak  consumption  and  to  improve 
load  factor  in  other  ways.  The  demand 
charge  for  the  bulk  supply  tariff  should 

Electronics  Show 
grows  up 

THE  bi-annual  Radio  and  Electronic 
Component  Show  is  to  be  held  at  Olym- 
pia  next  year  for  the  first  time.  The 
exhibition  has  grown  loo  big  for  Gros- 
venor  House  and  will  in  future  alternate 
at  Olympia  with  the  Instruments  and 
Electronics  Show.  The  next  exhibition, 
from  30  May  to  2  June,  will  be  by  far 
the  most  comprehensive  so  far,  with  com- 
ponents for  nuclear  engineering. 


be  increased;  it  might  incorporate  > 
"small  tax  element"  with  benefits  to  tbe 
country  as  a  whole. 

The  Electricity  Council  is  thou^l  lo 
be  tbe  wrong  centre  for  respoositnlitf 
for  research  in  the  supply  inifuitrj. 
CEGB  activities  in  the  research  fieki  m 
commended. 

The  conclusion  to  the  policy  staleiKO' 
underlines  the  Association's  belief  in  > 
continuing  importance  of  coal.  One  of 
the  suggestions  is  that  the  mioin|  i>>' 
dustry  should  be  able  to  be  given  > 
guaranteed  tonnage  market  of  Gv^ 
periods  aimed  to  restrict  Ructuationi 
from  any  one  year  to  the  next  of  ±5>o<i' 
lion  tons. 


R.P.M.  ANSWERS 

ALMOST  2,000  replies  to  questionnsiW 
about  resale  price  maintenance  prscO^ 
reached  the  Board  of  Trade  as  a  result  of 
its  recent  inquiry  to  traders.  Slating  tl* 
in  the  House  of  Commons  last  wceit,  tl* 
President  of  the  BoT  said  it  would  oslj* 
be  possible  to  take  account  of  the  repl"** 
received  up  to  7  Oct.  He  agreed  wi* 
the  questioner  that  tbe  large  nunnM  of 
replies  received  indicated  how  nutnerof 
were  the  trades  affected  and  reflected  tl" 
complexity  of  RPM  questions. 


Ekctrkal  TimM,  17  November,  1960 


MACHINE  TOOLS  &  ELECTRONICS  AHHIIMII POWK  CONFERENCE  DATES 


ABOUT  a  year  ago  the  Machine  Tool  Advisory  Council  met  to  consider  the  report 
which  Prof  Seymour  Nfclman,  of  Columbia  University,  had  prepared  for  the 
European  Productivity  Agency  on  the  state  of  the  machine  tool  industry  in  Western 
Europe.  The  basis  of  the  report,  not  published,  was  to  review  the  condition  of 
the   industry  to  meet  competition  from 


mass-produced  machine  tools  from  the 
Russian -dominated  countries.  Conclu- 
sions reached  are  critical  of  present 
methods  of  production  both  in  Britain 
and  Western  Europe. 

In  "The  Machine  Tool  Industry"  the 
responding  report  of  the  sub-committee 
appointed  by  the  Council  which  has  just 
been  publidied.  Prof  Melman's  recom- 
mendations and  criticisms  are  not 
accepted  without  reserve,  but  it  is  con- 
ceded that  there  is  do  cause  for  com- 
placency. In  so  far  as  mass  production 
is  concerned,  the  point  is  made  that 
Russian  mass  production  is  confined  to 
a  relatively  few  types  of  machine  tool 
and  price  comparison  is  not  so  much  in 
their  favour  as  woricmanship  is  against 
iL  There  is  some  justification  in  the 
criticisms  that  too  large  a  proportion  of 
UK  machine  tools  are  made  under 
licence  from  foreign  designs,  but  the 
industry  has  its  answer  for  this.  The 
report  refers  to  the  inadequate  number 
of  engineers  and  graduates  employed 
on  research  and  development.  In  1938, 
out  of  30,000  employed  in  some  90  firms 
only  25  were  graduate  engineers.  More 

N.  Scottish  Board  awards 
contract 

MITCHELL  Engineering  Co.,  of  Peter- 
borough, have  been  awarded  the  contract 
for  the  construction  of  a  dam  at  Loch 
Nant.  Argyll,  for  the  N.  of  Scotland 
H.E.  Board.  The  dam,  1,150  ft  long  and 
to  ft  high,  will  be  in  the  Nant  section, 
the  smallest  of  three  in  the  £24-5  mil- 
lion Loch  Awe  hydro-electric  scheme, 
due  to  begin  production  in  1962.  The 
other  sectioni  are  Cruachan,  which  is 
to  incorporate  the  first  pumped-storage 
scheme  in  Scotland,  and  Inverawe. 


NEW  STYLE  HOUSES 
FOR   CUMBERNAULD 

SPLIT-LEVEL  type  of  house  conslnic- 
tioD  is  being  adopted  by  Cumbernauld 
Mew  Town  in  new  buildings  soon  to 
be  constructed.  This  construction  will 
lake  advantage  of  the  sloping  ground  in 
the  area  (with  gradients  up  to  1  in  7  in 
places)  providing  living  rooms  in  the 
upstairs  storey  and  bedrooms  below, 
with  Boor-warming  through  the  middle 
supplying  warmth  upstairs  and  a  bonus 
of  deflected  heal  below.  The  first  plans 
incorporating  these  features  have  been 
approved  by  the  Secretary  of  State  for 
Scotland,  and  others  are  soon  to  be 
submitted  by  Cumbernauld  Development 
Corporation. 

Work  is  soon  to  commence  on  the 
first  370  houses  in  the  Scafar  precinct, 
and  a  further  250  of  an  improved  design 
have  been  approved  by  the  Corporation 
for  erection  at  Ravenswood, 


money  and  effort  must  be  applied  to 
training  in  universities  and  technical 
colleges  and  to  research  and  develop- 
ment generally. 

On  the  subject  of  electronic  controls, 
the  committee  is  impressed  with  the 
work  which  has  already  been  done  by 
a  few  specialist  firms.  The  scope  and 
application  is  as  yet  limited  to  co- 
ordinate positioning  and  contour  milling. 
There  are  other  fields  in  which  elec- 
tronics can  be  applied,  but  hesitation 
is  noticeable  in  using  the  more  complex 
forms.  This  may  be  due  to  the  high 
price  of  such  equipment  and  lack  of 
belief  in  their  future,  but  in  a  competi- 
tive market  expansion  of  this  side  of 
the  industry  is  imperative. 


McFadzean  names  Export 
Council 

BIG  guns  have  been  selected  for  the 
Export  Council  of  Europe.  Membership 
includes  Sir  Denis  Rickett  for  the 
Treasury,  Sir  Patrick  Reilly  for  the 
Foreign  Office  and  Sir  James  Hutchin- 
son, who  is  president  of  the  Association 
of  British  Chambers  of  Commerce. 
Memben  from  the  electrical  industry 
include  Sir  Joseph  Lockwood,  chairman 
of  EMI,  and  Mr  A.  M.  Browne,  chair- 
man and  managing  director  of  HBri:k- 
bridge  and  Hewittic.  As  we  reported  on 
27  Oct.,  Sir  William  McPadzcan  has 
responded  to  a  Board  of  Trade  request 
to  set  up  the  new  organisation  and  be 
chairman.  Primary  object  of  the  Council 
is  to  "support,  stimulate  and  initiate" 
action  to  bring  eiqiort  opportunities  in 
Europe  to  the  notice  of  British  firms. 


SPECIAL  sessions  on  power  and  fuels 
are  to  be  features  of  the  23rd  aitnual 
American  Power  Conference  to  be  held 
in  Chicago  from  21-23  March  1961.  Also 
planned  are  sessions  on  operation  of 
supercritical  power  station  plants  and  on 
new  developments  in  the  field  of  nuclear 
power  generation.  Further  information 
about  the  conference,  which  is  sponsored 
by  Illinois  Institute  of  Technology,  is 
obtainable  from  the  Institute  at  35  West 
33rd  St,  Technology  Center,  Chicago  16, 
Illinois,  USA. 


PRIZE  FOR  SIGN 

ANYONE  may  enter  a  design  competi- 
tion being  sponsored  by  the  Electrical 
Sign  Manufacturers'  Association  and 
carrying  £335  in  cash  prizes.  The  contest 
is  to  draw  an  electrical  sign  for  the 
facade  of  a  ladies'  fashion  shop  pictured 
on  the  entry  form.  First  prize  is  £150 
and  entries  close  on  31  Jan. 


Romania  to  sell  Motors  Here 

up  to  £100,000  worth  of  electric  motors 
will  be  imported  from  Romania  be- 
tween now  and  30  Sept.  under  the  terms 
of  a  three-year  trade  agreement  signed 
last  week.  The  quota  covers  motors  from 
1  kW  to  500  kW  capacity.  Except  for 
£100.000  of  oil  drilling  equipment  and 
£20,000  of  machine  tools,  the  motors  are 
the  only  engineering  goods  included  in 
a  £3i  million  ceiling  for  import  licence! 
in  the  first  year  agreed  to  by  the  UK, 
Britain  may  export  up  to  £41  million 
worth  of  goods  to  Romania  in  the  com- 
ing 12  months,  including  £2  million  of 
plant  and  machinery,  £50.000  of  radar 
and  radio  equipment  and  £50,000  of 
electric  cables.  A  financial  agreement  was 
also  signed  under  which  Romania  will 
pay  £H  million  in  full  settlement  of  UK. 
war  and  expropriation  claims. 


PERMANENT  EXHIBITION   ON    SOUTH 
BANK 

Sfvenleen  street  lighting  columns  and  lanterns 
are  among  the  exhibits  at  the  permanent  Street 
Furniture  Exhibition  on  London's  South  Bank, 
opened  recently  by  the  Council  of  Industrial 
Design.  The  display,  which  will  be  kept  up  to 
date,  is  unattended  but  free  catalogues  are 
obtainable  from  the  ColD  or  the  De^iign 
Centre.  Daylight  appearance  is  the  main  con- 
cern, so  the  columns  are  not  iltuminaled  at 
night.  Our  pictures  show  columns  for  A  (rigltt) 
and  B  (below)  class  roads 
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S.  Wales  board  share  costs  with  farmers 

FARMERS  in  remole  areas  of  South  Wales  will  ia  fuiure  bave  to  pay  only  half 
the  cost  of  bringing  electricity  to  their  doors.  S  Wales  EB  will  allow  50%  of  the 
total  cost  of  rural  schemes,  or  half  the  cost  of  overhead  line  in  excess  of  440  yd 


where  only  one  farm  or  a  few  premEs 
line.  Hilbeno  an  allowance  has  only 
been  made  when  the  new  line  was  to  be 
used  for  additional  consumers  during 
subsequent  developmenl.  The  Consulta- 
tive Council,  which  for  some  months  had 
been  pressing  for  easier  terms  in  remole 
areas  as  a  prerequisite  to  a  speedier  pro- 
gramme, endorsed  the  Board's  proposals 
at  a  meeting  in  Cardiff  last  week.  The 
Board  now  expKt  to  complete  electrifica- 
tion of  all  but  the  most  isolated  areas 
by  1965,  which  the  Consultative  Council 
regard  as  a  satisfactory  advance  on  the 
original  plan  of  85%  rural  electrification 
by  1968.  Breconshire,  Gla-norganshirc, 
Monmouthshire  and  Radnorshire  will  be 
fully  electritied  by  1963  and  Carmarther- 
shire.  Pembrokeshire  and  South  Cardigan- 
shire by  March,  1965. 

During  1960-61,  out  of  a  capital 
allocation  of  £6,300,000,  S  Wales  EB  will 
spend  £3.200,000  on  improving  networks 
aad  £2,600,000  on  new  supplies.  Included 
in  the  total  is  £850,000  for  rural 
electrification,  which  the  Board  envisage 
will  enable  them  to  connect  their  annual 
target  of  1,500  farms.  Part  of  the  sum 
for  improving  existing  supplies  will  be 
used  to  complete  the  changeover  to 
sltemaling  current  of  the  remaining  985 
direct  current  supplies  in  Cardiff  and 
Newport.  The  Board  will  also  carry  on 
with  the  stepping  up  to  240  V  of  the 
20,000  outstanding  200  V  supplies  in 
Cardiff  and  Newport,  due  to  be  con- 
verted within  two  or  three  yean. 


1  be  connected  from  a  not  too  distant 


Simpli 


INDUSTRIAL  DESIGN 
ADVICE 

ALL  large  purchasing  organisations 
should  seek  the  help  of  the  Council  of 
Industrial  Design,  urged  Mr  R.  Maud- 
ling.  President  of  the  BoT,  in  the  House 
of  Commons  last  week.  However,  he 
was  not  able  to  tell  the  House  what 
would  be  the  amount  of  Government 
grant  made  to  the  Council  next  year. 

ler  names  for 
refrigerants 

SIMPLER  identification  of  refrigerants 
for  compressor  refrigerators  is  likely  to 
be  adopted  as  a  result  of  a  proposal 
by  the  British  Rcfrigcratinn  Association 
to  the  International  Standards  Organisa- 
tion. At  a  meeting  in  Paris  recently,  a 
working  party  of  delegates  from  sis 
countries  reached  agreement  on  a  system 
of  simplified  symbols  which  would 
obviate  the  danger  of  mistakes  due  to 
a  multiplicity  of  brand  names  and  mis- 
understanding in  other  languages.  ISO 
will  now  be  asked  to  publish  the  symbols 
for  comment,  with  a  view  lo  having 
them  adopted  throughout  the  world.  UK 
manufacturers  arc  likely  to  adopt  the 
system  forthwith.  Dichlorodifluoro- 
methane  (CCl-Fs).  for  example,  would 
be  known  ns  R12.  and  Monochlorodi- 
fluoromethane  (CHCIF;)  as  R22. 


More  plant  for  Douglas 

TO  enable  a  2,200  kW  diesel  generator 
to  be  installed  at  Pulrose  power  station, 
Douglas  Corporation  are  seeking  to 
borrow  £76,500.  In  the  application  to  the 
Local  Government  Board,  Mr  C, 
Anderson,  borough  electrical  engineer 
and  manager,  in  referring  to  the  growth 
of  load,  pointed  out  that  the  Corporation 
could  do  with  two  generators,  but  were 
economising  by  asking  for  only  one. 

He  estimated  that  by  the  time  the  new 
set  could  b:  ins  la  lied— March.  1962— 
maximum  demand  would  have  reached 
11.370  kW.  The  last  remaining  l.p.  boiler 
and  turbine  at  the  station  would  be  24 
years  old  and  most  unreliable  and  un- 
economical to  operate.  If  the  demand 
increased  as  expected,  it  would  be  neces- 
sary to  place  orders  for  still  further 
generating  plants  before  the  summer  of 
1962. 


Jingle  Bella! 


LigfatmoiiKers  at  the  Livery  Hall 

SIR  ALLEN  BROWN,  c.b.e..  Deputy 
High  Commissioner  for  Australia,  res- 
ponded on  behalf  of  the  guests  at  the 
annual  dinner  of  the  Lightmongers, 
held  on  8  Nov.  in  the  Livery  Hal!  of 
the  Guildhall.  The  toast  was  proposed 
by  Mr  T.  Catlcn,  social  secretary.  The 
president,  Mr  V.  G.  E.  Gardner,  com- 
mented on  the  growth  of  the  Light- 
mongers  from  their  original  meeting  of 
II  in  1953.  He  then  introduced  the 
succeeding  president,  Mr  R.  V.  Stevens. 
This  year  the  cheque  for  charily  was 
presented  to  the  EIBA. 


G.E.C.  helps  the  blind 

A  BIG  advance  has  been  made  in  pnnt- 
ing  braille.  After  years  of  research,  ibc 
Royal  National  Institute  for  the  Blind 
has  perfected  a  method  of  printing  wiib 
plastic  dots  instead  of  dots  embossed  in 
the  paper.  One  of  the  problems  was  that 
the  plastic  ink  has  a  gelling  tempentuR 
near  the  flashpoint  of  the  paper.  In 
consultation  with  General  Electric  Co- 
this  was  solved  by  using  infra-red 
sheathed  wire  heating  panels  to  beat  the 
paper  evenly.  Thinner  paper  can  be  used 
than  for  the  embossed  method,  and  tb' 
dots  are  not  cnishable. 


GT.  YARMOUTH  TO  STOP  SUPPLYING 
COOKERS? 

tion's  future  outlay.  He  has  pointed  o**^ 
the  anomaly  between  pre-war  and  po?'' 
war  properties.  In  the  former,  tenan*-* 
had  to  provide  their  own  cquipmei*  ** 
whereas  in  post-war  houses  they  we*'"'" 


A  RECOMMENDATION  by  the  hous- 
ing manager,  Mr  J.  E.  C,  Lamb,  that 
Great  Yarmouth  Corporation  should 
slop  providing  cookers  and  washboilers 
in  Council  houses  is  to  be  further 


sidered  by  the  Housing  Committee  next      installed    by    the    Council.    EquipmeC* 


week.  If  the  responsibility  to  provide 
these  items  were  transferred  to  tenants, 
Mr  Lamb  estimates  that  the  Corporation 
would  save  £9.065  a  year,  which  would 
otherwise  have  to  be  spent  on  replacing 
the  equipment,  plus  £2,000  on  repairs. 
He  proposed  that  existing  cookers  and 
washboilers  over  seven  years  old  in 
Council  houses  should  be  disposed  of 
by  giving  them  to  the  tenants  and  those 
under  seven  years  old  by  selling  them 
to  tenants,  either  for  cash  or  on  de- 
ferred terms.  He  estimates  that  sale  of 
the  older  equipment  could  produce  be- 
tween £10,000  and  £12,000.  Mr  Lamb 
suggested  freedom  of  choice  in  future. 
The  Housing  Committee  have  studied 
the  scheme,  but  postponed  the  matter 
till  next  month  for  further  consideration. 
Mr  Lamb  is  thinking  of  the  Corpora- 


installed  in  early  post-war  development^ 
was  becoming  obsolete  and,  once  tl»^ 
Council  started  replacing  them  in  tlt-^ 
3.375  dwellings  it  had  built  since  194^' 
it  would  be  committed  to  a  heav^^ 
capital  outlay  for  a  number  of  yean. 

More  Scottish  industries^ 

A  PARTY  of  British  industrialists,  a* 
the  invitation  of  the  North  of  Scotlancf 
Hydro- Electric  Board,  undertook  a  three-' 
day  fact-finding  tour  of  N,  Scotland  las* 
week  with  a  view  to  the  possibility  of 
setting  up  new  industries  in  the  are»- 
Among  the  party  were  Mr  R.  S.  Bais' 
nister  (English  Electric  Co.  Ltd.),  Ml" 
J.  A,  Aked  (A,  Reyrolle  and  Co.  Ltd.) 
and  Mr  H.  S.  A,  Ross  Dilson  (Partru^ 
Wilson  and  Co.  Ltd.). 


Ekclrical  Times,  IT  NoveDd>er,  l 


SUPPLY  INDUSTRY  INVESTMENT 

INVESTMENT  needs  and  investment  policy  of  the  nationalised  electricity 
supply  industry  received  attention  from  many  MP's  during  the  House  of 
CommoDs  debate  last  week  on  the  recent  White  Paper  on  public  investment 
(Electrical  Times,  10  November).  The  debate  was  opened  by  the  Chancellor 
of  the  Exchequer  who  noted  the  continued  ten-year  doubling  of  demand  for 
electricity. 


On  the  queitioo  at  varyins  the  level 
of  investment  in  nationalised  industries 
as  a  weapon  for  controlling  the  economy, 
the  Chancellor  warned  that  unless 
reasonably  firm  plans  were  made  well  in 
advance  it  was  impossible  to  get  full 
value  for  money.  Therefore,  there  was  a 
brBc  proportion  of  nationalised  industry 
investment  which  could  not  sensibly  be 
varied  within  the  time  scale  that  would 
be  useful  from  a  broad  economy  point 
of  view.  It  also  had  to  be  remembered 
that  the  nationalised  industries  had  end- 
products  basic  to  the  national  economy. 
That  implied  that  it  was  dangerous  to 
restrict  their  expansion  too  much. 


question  of  differential  tariffs  should  be 
left  to  (be  commercial  judgment  of  elec- 
uicity  boards.  On  investment  genera lly, 
he  reiterated  the  official  opinion  that  it 
was  only  possible  to  cut  or  expand  in- 
vestment in  short-term  programmes.  Un- 
fortimalely,  merely  because  a  project 
was  short  term  it  was  not  necessarily 
less  urgent  or  important  than  a  long- 
term  programme.  Later,  the  Chancellor 
of  the  Exchequer  expressed  himself  as 
having  an  open  mind  on  the  idea  that 
investment  plans  should  be  considered 
by  the  Select  Committee  tor  Nationalised 
Industries  immediately  after  publication. 


Oa  Hm  whole,  the  Cb— eellor  tfci 


■ae 


■■d  lalarart  and  Mlli  leave  MMneflibv  ont 
wMi  whkh  la  briU  sp  rcMrvcaL 

Sir  Toby  Low,  who  is  chairman  of 
the  Select  Committee  on  Nationalised 
Industries,  suggested  that  the  Govern- 
ment should  concern  themselves  only 
with  what  a  nationalised  industry  was 
borrowing,  not  with  how  much  it  could 
invest  as  a  result  of  the  surpluses  it 
earned.  Noting  that  the  Select  Committee 
on  Nationalised  Industries  was  likely  to 
make  a  report  on  each  nationalised 
industry  about  once  every  seven  years, 
be  suggested  it  might  have  a  "short  and 
quick  inquiry"  immediately  after  an 
mvestment  White  Paper  such  as  that 
recently  issued. 

Mr  G,  Nabarro  spoke  at  length  on 
electricity  supply,  and  wanted  investment 
control  by  an  annual  bill,  limiting  the 
lending  of  each  industry  for  the  year 
ahead.  Mr  R.  Gresham  Cooke  thought 
that  at  least  half  the  capital  investment 
of  the  electricity  industry  ougbt  to  come 
out  of  the  industry's  own  reserves.  He 
thought  it  wrong  to  charge  (as  he 
alleged)  a  unit  price  which  was  the  same 
all  over  the  country.  Another  MP.  Mr 
N.  Ridley,  argued  that  hydro-electric 
plans  in  the  Scottish  Highlands  should 
be  cut  heavily. 

Replying  to  the  debate,  the  Minister 
of  Power,  Mr  R.  Wood,  said  that  the 


Ulster's  search  for  nuclear 
station  site 

PRESENTING  a  supplementary  esti- 
mate of  £11.000  to  defray  the  cost  of 
investigations  for  a  nuclear  power 
station  site.  Lord  GlenCoran,  Northern 
Ireland  Minister  of  Commerce,  said  no 
statement  could  yet  be  made  about  the 
location  of  Ulster's  nuclear  power  sta- 
tion, except  that  it  would  be  in  a 
coastal  area.  They  were  looking  for  a 
site  for  use  at  a  time  when  they  might 
decide  that  generation  by  nuclear  power 
would  be  an  economic  development. 

The  Minister  added  that  he  would  be 
reporting  to  Parliament  about  the  con- 
clusions reached  regarding  the  future 
form  of  electricity  development  when  it 
was  decided  what  was  the  best  course  to 
adopt. 

The  £11,000  supplementary  vote  asked 
for  (and  subsequently  approved)  was 
required  to  pay  contractors  and  consult- 
ing engineers.  Lord  Gtentoran  added  that 
money  had  already  been  spent  on  inves- 
tigations in  the  Lough  Neagh  area,  but 
although  a  suitable  site  had  been  found 
there,  it  was  ruled  oui  for  public  health 
and  safety  reasons,  although  many 
advantages  could  be  claimed  for  that  site. 

Now  the  N.  Ireland  Goverament  is 
considering  other  locations. 


Al  the  dinner-dance  of  the  ASEE  Golfing  Society,  which  concluded  a  most  successful 
feason.  the  captain,  Mr  E.  C.  Green,  announced  that  £100  bad  been  collected  for 
the  EIBA.  Our  photograph  below  shows,  left  lo  right.  Lady  Ecctes,  Sir  Josiah  Eccles, 
Mrs  E.  C.  Green,  Mr  E.  C.  Green.  Mrs  Maddox  and  Mr  Maddox,  at  the  function 
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Supply  Union's  Plan 

THE  unions'  plan  to  thwart  the  trouble- 
making  unofficial  shop  stewards'  com- 
mittee in  the  Electricity  Supply  Industry 
was  approved  by  leaders  of  tbe  five 
unions  on  Monday.  They  now  propose 
to  have  early  negotiations  with  the  Elec- 
tricity Council  with  the  aim  of  amend- 
ing procedure  mainly  at  local  level.  The 
idea  is  to  have  regular  local  meetings 
between  the  men's  representatives  from 
works  committees  and  the  union  officials 
wbo  sit  on  the  district  joint  industrial 
councils. 

It  is  hoped  that  this  change  will  eradi- 
cate any  tendency  lo  form  unofficial 
groups  among  the  members. 

There  is  a  further  suggestion  of  altera- 
tion of  the  constitution  of  the  NJIC  to 
permit  district  officials  to  attend  local 
meetings  at  power  stations  and  depots,  a 
change  which  would  require  approval  of 
the  signatories  of  the  Agreement. 


Civil  Service  Scientists 

ALLEGATIONS  that  half  the  v 
In  the  Senior  Scientific  Officer  grade  of 
tbe  Civil  Service  were  not  being  tilled 
because  of  recruiting  difficulties,  and  also 
80%  of  vacancies  In  the  Scientific  Officer 
grade,  were  made  by  Capt  D.  Ginsburg, 
MP  for  Dewsbury,  in  a  House  of  Com- 
mon's question  to  the  Prime  Minister  last 
week.  The  Prime  Minister  in  reply 
pointed  to  the  excess  of  demand  over 
supply  where  scientists  were  concerned, 
but  admitted  thai  salaries  might  be  in- 
adequate in  the  Scientific  Civil  Service. 
Tbe  matter  was  being  studied  by  the 
Pay  Research  Unit,  which  was  about  to 
make  a  report.  However,  extra  pay 
would  not  increase  the  overall  number 
of  scientists  available  lo  industry  and 
the  GovemmenL 


Tyne  275  kV  line 

JARROW  Council  are  still  objecting  to 
the  proposed  275  kV  line  route  across 
the  Tyne.  They  want  the  Une  phiced 
underground  where  it  will  pass  through 
the  borough.  The  power  line,  between 
Blyth  and  Tees-side,  is  planned  to  pass 
through  the  eastern  part  of  Jarrow  into 
South  Shields  and  beyond. 

Long  negotiations  were  followed  by 
a  public  inquiry,  since  when  Jarrow  has 
suggested  a  further  route  to  the  four 
already  put  forward.  Last  week  the 
County  Planning  Officer,  in  a  letter  to 
Jarrow  Housing  Co-nmittee,  invited  the 
latter  to  withdraw  their  objection  requir- 
ing the  line  to  be  placed  underground. 
The  Committee  decided  otherwise. 


Wholesalers  to  move 

ELECTRICAL  wholesalers  since  1924, 
W.  L.  Turner,  of  Victoria  St,  S.W.I, 
have  now  become  a  Umited  company. 
The  change  presages  the  se-ni-retirement 
of  Mr  W.  L.  Turner,  joint  founder  (with 
his  father)  of  the  firm,  and  the  business 
is  to  transfer  to  larger  premises  in 
Rochester  Row  early  in  the  new  year. 
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COMPUTER  FILM 

A  FAST-WORKING  data  processing 
computer  is  the  subject  of  a  publicity 
film  entitled  'The  AEI  1010  in  Industry." 
The  1010  (its  title  is  the  binary  equiva- 
lent of  10),  is  a  digital  computer  which, 
working  in  conjunction  with  peripheral 
equipment,  is  capable  of  taking  over  the 
whole  of  the  "paperwork"  associated 
with  production,  accounting  and  sales  of 
the  largest  manufacturing  concerns.  Peri- 
pheral equipment  consists  of  magnetic 
storage  drums,  card  and  tape  punching 
machines,  line  printers  and  other  devices 
whose  function  is  to  enable  information 
to  be  fed  into  the  computer  and  stored, 
the  required  results  being  tabulated.  The 
particular  feature  of  the  1010  is  that  its 
speed  of  working,  70,000  operations  per 
second,  is  many  times  that  of  the  peri- 
pheral machines.  This  enables  it  to 
handle  several  programmes,  in  effect 
simultaneously,  by  dividing  the  relatively 
large  computing  time  made  available. 
Once  installed,  the  computer  can  be  set 
to  work  with  the  minimum  amount  of 
equipment  to  handle  initially,  say,  the 
wages  of  a  particular  company.  Its 
range  can  then  be  gradually  extended. 


Retail  Sales  Steady 

THE  retail  picture  remained  much  the 
same  in  October  as  in  September,  with 
durable  goods  sales  again  well  below  the 
level  of  a  year  earlier  and  sales  of  cloth- 
ing and  footwear  buoyant  Allowing  for 
a  1%  rise  in  prices,  overall  sales  were 
about  3%  higher  in  volume  than  a  year 
ago. 


150th  ANNIVERSARY 

IN  celebration  of  their  150th  anniver- 
sary, C.  F.  Casella  and  Co.  Ltd.  have 
published  a  brochure  which,  in  addition 
to  illustrating  a  selection  of  the  labora- 
tory and  industrial  instruments  which 
they  manufacture,  gives  a  brief  outline 
of  the  firm's  history  and  growth. 


OF  THE  WEEK 


fi] 


'Plenty  of  socket-outlets  provide  fiexi- 
hility  without  flex,"  .  .  .  Mr  C.  T. 
Melling,  at  the  NICEIC  annual  lun- 
cheon. 

"Unless  reasonably  firm  plans  are 
made  well  in  advance,  it  is  impossible 
to  get  full  value  for  money.  Therefore, 
there  is  a  large  proportion  of  public 
investment  that  cannot  be  sensibly  varied 
within  the  time  scale  which  would  be 
relevant.'*  .  .  .  The  Chancellor  of  the 
Exchequer,  speaking  about  altering 
nationalised  industry  investment  plans  to 
meet  economic  difficulties. 

"With  the  right  extended  training 
scheme  every  apprentice  would  carry  a 
chairman's  pen  in  his  tool  kit."  .  .  .  The 
Duke  of  Edinburgh,  at  pri^e  presen- 
tation of  the  Gauge  and  Toolmakers' 
Association. 


PPIpl^Qof      cable      metals 

IIVIvIjiJ  and      otiier      materials 
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Traders  protest  at  Honiton  Exhibition 


ELECTRICAL  retailers  in  Honiton  have 
protested  at  the  exhibition  and  sales 
drive  of  electrical  appliances  organised 
in  the  town  by  the  South  Western  Elec- 
tricity Board  last  week.  The  Mayor  of 
Honiton,  Aid  F.  W.  C.  Tucker,  refused 
to  open  the  exhibition  because  he  main- 
tains it  is  the  Board's  job  to  sell  elec- 
tricity, not  to  compete  against  private 
traders.  *Tt  should  be  the  duty  of  elec- 
tricity boards  to  plough  back  any  profits 
made  from  the  supply  of  electric  current 
to  reduce  the  cost  of  electricity,  not  to 
dabble  in  financing  hire-purchase  of  elec- 
trical appliances,"  he  declared. 

Commenting  on  the  Mayor's  remarks, 
Mr  F.  Richardson,  Exeter  district 
manager  to  the  Board,  said  the  object 
of  their  trading  was  to  develop  the  sale 
of  electricity.  It  was  their  experience  that 
such  exhibitions  were  of  benefit  to  all 
electrical  traders  in  the  towns  where 
they  were  held.  He  also  pointed  out  that 
in    1956    the    Herbert    Committee    had 


Cost  Engineers'  (^ronp 

A  BRITISH  group  of  the  American 
Association  of  Cost  Engineers  has  been 
established,  with  the  same  objectives  as 
the  parent  organisation.  The  group  is 
already  able  to  provide  members  with  a 
library  and  reference  service,  and  a 
series  of  regular  meetings  are  proposed, 
the  first  of  which  will  take  place  in 
London  on  12  Dec.  Chairman  of  the 
British  group  is  Mr  J.  H.  Herbert 
(Kellogg  International  Corpn),  with  Mr 
K.  M.  d^urwen  (Allbright  and  Wilson), 
as  deputy  chairman.  Other  details  are 
obtainable  from  the  secretary,  Mr  T.  B. 
Woods,  32  Spring  Close,  Sherborne  St. 
John,  Basingstoke. 


NEW  SUBSIDIARY 

DESOUTTER  Brothers  (Holdings)  Ltd. 
has  subscribed  76%  of  the  issued  capital 
of  a  new  subsidiary — Carter  Stevens 
(Automation)  Ltd. — to  carry  on  the 
businesses  of  Carter  Stevens  and  Co. 
(Engineering),  Carter  Stevens  and  Co. 
(Automation)  and  Blakeman  Designs,  all 
of  Coventry. 


recommended  that  retail  trading  and 
contracting  by  electricity  boards  was  in 
the  best  interests  of  consumers,  and  that 
the  consumer  could  best  be  protected  by 
free  competition  between  the  boards  and 
private  business. 


News  in  Brief 

By  ten  votes  to  nine,  Bromsgrove 
Urban  Council  has  decided  to  provide 
a  choice  of  electricity  or  gas  in  houses 
to  be  built  at  the  Charford  estate  "as 
an  experiment." 

The  Electricity  (Amendment)  Bill, 
which  proposed  permission  for  the 
CEGB  to  make  and  sell  radioisotopes, 
is  to  be  debated  in  the  House  of  Com- 
mons on  Monday  next. 

Arrow  Electric  Switches  Ltd.  last  week 
entertained  some  2(X)  of  their  customers 
and  friends  at  a  cocktail  party  at 
Queen^s  Hotel,  Birmingham. 

Amongst  new  work  recently  started 
by  BSI  is  preparation  of  a  standard  on 
hand-operated  a.c.  and  d.c.  switches  for 
aircraft  to  replace  BSG129andBSGl45. 

Some  240  members  and  their  guests 
attended  the  annual  ball  of  the  Ipswich 
and  District  Electrical  Association  at 
the  Royal  Hotel,  Clacton,  on  4  Nov.  So 
popular  has  this  function  become  that 
it  gets  increasingly  difficult  to  find  a 
venue  sufficiently  large  to  accommodate 
all  those  wishing  to  attend. 

Educational  Productions  Ltd.  have 
published  a  wall  chart  which  illustrates 
an  electric  kiln  and  its  component  parts, 
together  with  biscuit  and  glaze  firioS- 
It  is  priced  Is. 

First  deliveries  of  uranium  fuel  arrived 
at  the  new  Berkeley  nuclear  power 
station  last  Thursday. 

The  first  major  exhibition  on  atomic 
energy  ever  to  be  held  in  Wales  opened 
at  the  Welsh  College  of  Advanced 
Technology,  Cathays  Pk,  Cardiff,  on 
Monday.  Presented  by  the  UKAEA,  i^ 
continues  until  26  Nov. 

Benjamin  Electric  Ltd.  held  a  further 
two  days'  conference  and  course  for 
electrical  wholesalers'  sales  representa- 
tives at  their  Tottenham  works  on 
10-11  Nov. 
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otnpany  Activities 


H.  Rayner,  the  chainnan.  reports.  The 
new  factory  at  Leominster  is  now  in 
production.  Orders  h«ve  been  coming  in 


NNEDY  wins.  And  the  cry  is 
Inflation."  That  is  how  the 
crats'  victory  in  the  US  Presidential 
>n  has  been  widely  interpreted, 
is,  of  course,  every  reason  to 
thai  when  Mr  Kennedy  takes  over 
January  there  will  be  vigorous 
!>ts  on  the  part  of  the  US  Admini- 
in  to  speed  up  economic  advance. 
St,  at  first  in  two  minds  about  it 
ay  after  the  polling,  decided  that 
•outs  of  inflation  can  be  expected— 
ip  rocketed  the  Dow  Jones  indus- 
ihare  index  by  1 1  points  from  the 
low  to  finish  at  602-25.  The  same 
3  London  the  Financial  Times  in- 
al  ordinary  index  fell  away  3'l 
;  to  3I2'5.  London,  by  still  refusing 
!low  the  Wall  St  lead,  is  perhaps 
Qg  greater  common  sense  in  its 
ite  of  the  post-election  implications 
te  US  economy.  And  that  is  that 
harm  than  help  would  be  the  result 
S  industry  if  Kennedy  were  to  give 

0  the  alleged  stimulative  forces  of 
on.    Already    embarrassed    by    its 

balance  of  payments  deficit,  aggra- 
by  the  continuing  outflow  of  gold, 
'resb  round  of  internal  price  in- 
3  is  inevitably  going  to  price  US 
out    of    world    markets.    Many 

1  say  that  they  are  already  at  that 
And  if  they  become  more  so  that 

1,  of  course,  lead  to  a  deepening  of 
listrust  now  surrounding  the  dollar, 
fore,  I  think  we  shall  find  that  Mr 
Mly  will  tread  very  softly  indeed 
the  pedals  of  inflation.  Equity 
grow  on  the  facts  or  the  smell  of 
on.  Wall  St  last  week  was  away. 
>n  at  the  moment  hesitates.  And 
way  there  is  less  likely  to  be  a 
•burning  fall-back  later  on. 
ctrical  shares,  too,  last  week  were 
lie  most  part  dull.  In  the  heavy, 
le,  GEC  dropped  back  fid  to  32s  9d, 
iased  Is  6d  to  43s  3d.  and  English 
ic  retreated  9d  to  32s  9d.  Else- 
,  Thorn  Electrical  were  9d  cheaper 


at  45s  and  E  K.  Cole  slipped  Is  3d  to 
21s  Ud. 

The  10s  Ordinary  shares  of  the  Decca 
Record  Co.,  however,  found  their  way 
into  the  "hit  parade"  with  an  against 
the  trend  rise  of  Is  9d  to  50s  4id. 
Chairman  Mr  Lewis  gave  shareholders 
a  pretty  cheerful  report  at  last  week's 
meeting.  With  seven  months  of  the 
company's  current  year  gone  he  has 
never  felt  more  confident  about  the 
company's  trade  in  gramophone  records. 
Transistor  radio  sales  had  been  much 
greater  than  last  year  although  there  has 
been   the  inevitable  drop  in  TV  sales. 

On  the  upturn,  loo,  the  £1  Ordinary 
shares  of  British  Insulated  Callender's 
Cables  edged  up  Is  3d  to  48s  9d.  although 
half-lime  net  profits  have  come  back 
from  £1,791,000  in  the  six  months  to  30 
June,  1959,  to  £1,748,000  for  this  year's 
fir^t  six  months.  And  that  is  on  group 
sales  £11  million  higher  at  £74  milLon. 
It  indicates  that  the  effects  of  the  now 
abandoned  cable  price  war  are  still 
being  felt.  But  as  price  war  contracts 
come  to  be  worked  off  the  newly  raised 
prices,  under  BlCCs  lead,  will  then  begin 
to  benefit  the  company's  profit  and  loss 
account.  It  is  more  on  expectations,  with 
the  group's  turnover  being  maintained 
in  the  second  half  of  the  year,  rather 
than  on  actual  results  (bat  dealers 
marked  up  the  shares.  The  interim  has 
been  repeated  al  4%  and  chairman  says 
that  on  the  basis  of  current  trading, 
indications  are  that  the  profits  for  the 
whole  of  I960  should  not  differ  materi- 
ally from  those  of  last  year.  That  points 
at  least  to  a  maintenance  of  the  twice 
covered  13i%  total  dividend  and  on  the 
basis  of  which  the  shares  now  yield  5^%. 

Disappointment  of  the  week  was 
Josepb  Lucas  (Industries)  i^ere,  despite 
the  U%  increase  in  the  dividend  to  a 
thrice  covered  131%  and  the  net  profit 
rise  from  £2.527,437  to  £2.923,424,  the 
£1  Ordinary  shares  slumped  4s  4td  to 
60s.  ^From  our  City  Correspondent. 


ifa  Innlafed  Canender's  Cables 

:  unsatisfactory  profit  position  on 
l.v.  power  cables  and  wiring  and 
il  cables  in  recent  months  is 
:ed  in  a  decline  in  the  trading 
IS  for  the  six  months  to  30  June 
rbe  figure  is  £4.469,000,  compared 
£4,806,000  for  the  corresponding 
1  of  1 959,  although  group  sales 
dcd  by  £11  million  to  £74  milUon. 
taxation,  etc..  net  profit  for  the 
I  is  £1.748.000  (£1.791.000)  and  the 
n  dividend  is  maintained  al  4%. 
le  basis  of  current  trading,  indica- 
are  that  the  profit  for  the  whole  of 
should  not  differ  materially  from 
if  last  y:ar.  Sir  William  McFadzean, 
hairman  states.  He  points  out  that 
ull  effect  of  the  severe  price  cuts 


in  cables  was  felt  in  the  first  half  of  this 
year,  and  although  the  company  has 
taken  the  initiative  to  lead  prices  to 
modest  but  sensible  economic  levels, 
these  will  not  be  reflected  to  any 
important  degree  until  next  year.  The 
many  other  activities  of  BlIX  have 
continued    to    make  good    progress,   he 

Bmgess  ProdQCts  Co.  Ltd. 

With  improved  profit  figures,  dividend 
for  the  year  to  31  July  last  is  raised 
5%  to  20%.  Group  profit  is  £303,317 
{£90.220). 

Contactor  Switchgeor  Ltd, 

The  reduction  in  profits  is  due  mainly 
to  increased  competition  and  an  all 
round  rise  in  the  cost  of  production,  Mr 
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well,  ensuring  that  both  works  will  be 
fully  occupied  in  the  current  year.  Last 
August,  the  business  of  Radio  Aids  Ltd. 
was  purchased  and  the  name  has  been 
changed  to  Contactor  Switchgear 
(Electronics)  Ltd.  They  are  in  process 
of  being  moved  from  Watford  to  the 
Wolverhampton  Works. 
Dictograph  Tde|Aona 

For  the  year  to  31  Aug.  last,  net 
profit  after  tax  is  £183.327  (U50J27) 
and  a  final  dividend  of  10%  makes  the 
total  distribution  20%  (against  the 
equivalent  of   15%    last  time). 

E^ngineeiiiig   and   Lighting   Elqntp- 

There   is   to   be   a   one-for-one   (crip 
issue. 
Lig^tfoot  Refrigeratioa 

A  substantial  loss  is  anticipated  for 
1960,  due  principally  to  trading  condi- 
tions in  the  domestic  refrigeration  mar- 
ket, Mr  B.  T.  Aikman,  chairman,  states, 
and  no  dividend  is  to  be  recommended. 
It  has  been  decided  to  discontinue  this 
relatively  new  activity  in  order  to  avoid 
further  losses.  (The  firm  handled  "Linde" 
refrigerators  made  in  West  Germany.) 
Contracts  in  hand  for  the  main  business 
of  refrigeration  engineering  are  now  a 
record,  and  the  directors  are  confident 
that  a  sound  profit -earning  basis  will 
have  been  re-established  by  the  begin- 
ning of  the  next  financial  year. 
Metal  Industries  Ltd. 

Maintaining  an  interim  dividend  of  6% 
on  the  larger  capital  (with  the  acquisi- 
tion of  the  Lancashire  Dynamo  group 
and  the  one-for-four  rights  issue)  the 
chairman.  Sir  Charles  Wesllake,  reports 
a  group  profit  of  £1.132.000  for  the  six 
months  to  1  Oct.  last.  This  compares 
with  £850,000  for  the  corresponding 
period  of  1959  (prior  to  LD  takeover). 
The  1960  balance  comprises  £722.000 
profit  of  the  original  MI  group  for  26 
weeks  and  £448,000  of  LD  for  approxi- 
mately 32  weeks.  The  group  order  books 
are  30%  up  on  the  sa-ne  time  last  year 
and  inquiries  and  orders  maintain  tiieir 
encouraging  levels.  Sir  Charles  adds. 
Soo  Electrical  Co.  Ltd. 

After  charging  taxation  at  £78.210 
{£45.200),  net  profit  for  the  year  ended 
30  April  last  increased  to  £71,922 
{£60.885).  The  final  dividend  is  raised 
1%  to  m%.  making  the  total  I8|% 
(/3%). 
Yarrow  and  Co.  Ltd. 

After  taxation,  the  group  net  profit 
for  the  year  to  30  June  last  is  £340,434 
(£315.646),  and  dividend  is  again  171%. 
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Contracts  Open  at  Home  . . . 


Dates   given   are   the   final  for   receipt   of 

tenders  unless  otherwise  stated, 
17  Nov.— Belfast  CC.  Electrical  installation 
in  Assembly  Hall,   Dunkeld  Gdns  Modern 
Secondary  School  for  Girls.— See  27  Oct. 
issue.  , 

17  Nov.— Blnnlnrfiam  C.C.  Socket-outlet 
installations  and  lighting  installation  repairs 
in  250  houses  at  Acock's  Green.— Sec  20 
Oct.  issue. 

17  Nov.— Darfield  U.D.C.  Rewiring  of  118 
houses. — Sec  3  Nov.  issue. 
17  Nov.— Edinburgh  C.C.  Electrical  installa- 
tion in  Bristo  Technical  Institute  laboratory. 
Applications  to  City  Architect,  City  Chmbrs, 
by  above  date. 

17  Nov.— Penyboot  R.D.C.  (b)  140  W 
sodium  lighting  on  25  ft  columns  scheme 
at  Llangynwyd.— See  10  Nov.  issue. 

18  Nov.— BrecoosWre  CO.  Electrical  work 
at  County  Surveyor's  Depot.  Beih  Bedw, 
Sunnybridge.— See  10  Nov.  issue. 

18  Nov.— Gateshead  B.C.  (a)  Electrical  in- 
stallation in  four-form  entry  Grccnwcll 
County  Secondary  School  for  Girls.  Appli- 
cations to  Borough  Surveyor,  Swinburne  St, 
by  above  date.  Deposit  £3,  made  payable  to 
Borough  Treasurer. 

18  Nov.— Glasgow  C.C.  Supply  of  electrical 
material  for  year  from  1  Jan.  Manager, 
Housing  and  Works  Dept.,  266  George  St, 
Glasgow  C.l. 

18  Nov.— Hornchurch  U.D.C.  Class  "A" 
lighting.  Trunk  Rd  A13;  (1)  resiting  of.  30 
steel  units  arid  erection  of  34  steel  umts; 
(2)  supply  of  34  steel  columns;  (3)  supply 


of  83  lanterns ;  (4)  supply  of  83  sets  control 
gear;   (5)  supply  of  83   horizont 
MBF/U  lamps.— Sec  3  Nov.  issue. 


18  Nov.— Maidstone  B.C.  Electrical  histal- 
lation  in  conversion  of  107  Tonbridgc  Rd 
into  an  old  people's  hostel.— Sec  10  Nov. 
issue. 

18  Nov.— N.I.  Housing  Trust.  Plumbing, 
electrical  and  patent  tile  subcontract  in  47 
dwellings,  Kary  Hill,  Downpatrick.— See  10 
Nov.  issue. 

18  Nov.— Old  FIctton  U.D.C.  Improvement 
to  Group  "B"  standard  of  58  street  lighting 
units.— Sec  10  Nov.  issue. 

19  Nov.— Halesowen  B.C.  Supply  and  erec- 
tion of  60  Class  "A"  and  70  Class  "B" 
street  lighting  units  on  concrete  or  steel 
cc<umns  along  various  roads. — See  10  Nov. 
issue. 

21  Nov.— Bradford  C.C.  Electrical  installa- 
tions in  22  flate  at  Holme  Wood  Housing 
site  (scheme  61).  Enjrineer  and  Surveyor, 
Tovm  Hall.  E>eposit  £2  2s. 
21  Nov.— Chertscy  U.D.C.  Erection  of  92 
25  ft  and  23  15  ft  concrete  columns  plus 
two  steel  columns  and  installation  of  fluores- 
cent, sodium,  mercury  and  tungsten  lighting 
and  for  dismantling  64  15  ft  columns. — 
See  10  Nov.  issue. 

21  Nov.— Diss  i;.D.C.  Supply  and  instal- 
lation of  street  lighting  at  Mere  St,  Diss. — 
See  10  Nov.  issue. 

21  Nov.— HaveriilU  U.D.C.  Supply  of  14 
Group  "B"  15  ft  columns  and  lanterns  suit- 
able for  tungsten  or  80  W  mercury  lighting 
with  chokes  and  control  gear. — See  10  Nov. 
issue. 

21  Nov. — Morpeth  R.D.C.  Electrical  instal- 
lations in  18  houses,  Mitford. — See  3  Nov. 
issue. 

21  Nov. — Nuneaton  B.C.  Erection  of  126 
columns  and  wiring:  39  85  W  and  35  60  W 
sodium  and  52  100  W  tungsten  lamps. — See 
10  Nov.  issue. 

21  Nov.— Selby  U.D.C.  Supply  of  street 
lighting  equipment:  (a)  30  140  W  sodium 
lanterns  and  auxiliary  equipment:  (b)  22 
pre-stressed  spun  concrete  columns:  (c) 
ei<»ht  sf**!  '-olumns.  Engineer  and  Surveyor, 
H.  E.  Phillips,   12  Pk  St. 


21    Nov. — Swinton    and    Pendlebur^    B.C. 

Electrical  installations  in  76  dwellings  at 
Clifton.  Borough  Engineer  and  Surveyor, 
Town  Hall. 

21  Nov.— Wedncsfield  UJ>.C.  Supply,  erec- 
tion and  wiring  of  17  Group  **A  Stanton 
8F  columns  with  mercury  lighting  and  three 
Group  '*B"  mercury  eauipments  on  columns 
to  be  supplied  by  U.D.C. — See  10  Nov. 
issue. 

21  Nov.— Wethcrby  R.D.C.  Electrical  in- 
stallation modernisation  in  (Group  1)  58 
houses^  Wethcrby,  and  (Group  2)  50  houses 
at  Clifford,  Collingham,  hast  Keswick, 
Tomer  and  Weeton.  Housing  Manager, 
Council  Offices. 

23  Nov.— Durham  C.C.  (b)  Electrical  insUl- 
lations  in  High  Coniscliffe  new  County 
Junior  and  Infant  School.  Applications  to 
County  Architect,  South  St,  Durham,  by 
above  date. 

23  Nov.— East  Kesteven  R.D.C.  Provision 
of  additional  power  and  lighting  points  in- 
cluded in  modernisation  schemes  involving 
minor  structural  alterations,  the  provision  of 
hot  water  supplies  and  other  plumbing  work 
in  (Contract  1)  72  houses  at  Ruskington 
and  Anwick ;  (1)  79  houses  at  Ashbv,  Bark- 
ney  Fen,  etc.;  (3)  75  houses  Billinghay  and 
North  Kyme.  Architect,  Council  Offices, 
Northgate,   Sleaford. 

24  Nov. — ^Dublin.  Electrical  installation  in 
proposed  pathological  laboratory  and  mor- 
tuary building  at  Sir  Patrick  Dlin*s  Hospital. 
— Sec  3  Nov.  issue. 

24  Nov.— Manchester  C.C.  Electrical  instal- 
lations in  31  houses  and  four  shops,  Part- 
ington. Contract  330/331.  Director  of 
Housing,  Town  Hall. 

24  Nov.— Middlesex  C.C.  Contract  Sub.  39. 
Wiring,  lighting  and  heating  of  power  house 
at  Deephams  Sewage  Wks,  N.9,  by  contrac- 
tors with  d.c.  experience.  Contract  includes 
supply  of  miscellaneous  plant  and  an  auto- 
matic telephone  exchange. — Advertised  3 
Nov.  issue. 

24  Nov.— Ystradgynlais  R.D.C.  Supply  of 
178  sodium  lanterns  and  accessories.  Sur- 
veyor, Council  Offices,  Ystradgynlais, 
Swansea. 

25  Nov. — Caernarvon  B.C.  Supply  and  erec- 
tion of  86  25  ft  steel  columns,  complete 
with  140  W  sodium  lighting  and  supply 
only  of  14  wall  brackets  with  140  W  soaium 
lightine/control  gear/time  switches. — Adver- 
tised 10  Nov.  issue. 

25  Nov.— Manchester  C.C.  Electrical  instal- 
lation in  Harpurhey  Technical  High  School 
for  Girls. — See  3  Nov.  issue. 


25  Nov. — ^Wcinbiey  B.C.  Provision  and  e^e^ 
tion  of  324  sodium  and  fluorescent  Chs 
**A*'  units  and  removal  of  existing  columns. 
Borough  Engineer  and  Surveyor,  iown  Hall. 

25  Nov. — Woodford  Green.  Applications  in- 
vited for  inclusion  in  (No.  4)  list  of 
approved  electrical  contractors,  Claybury 
Hospital. — See  10  Nov.  issue. 

26  Nov. — ^Alfreton  U.D.C.  Installation  of 
134  Atlas  140  W  sodium  lamps  and  Stanton 
concrete  columns.  En^neer  and  Surveyor, 
Council  Offices,  Nottingham  Rd.  Deposit 
£2  2s. 

28  Nov. — ^Aberdeen  C.C  Supply  of  lamps 
during  1961. — Advertised  3  Nov.  issue. 

28  Nov.— Lanark  C.C  Street  lighting  equip- 
ment for  A8,  Dewshill :  (1)  eight  280  W 
sodium  lanterns;  (2)  16  leak  transformers; 
(3)  16  capacitors;  (4)  eight  33  ft  cdumcs 
with  9  ft  outreach. — ^Adverdsed  10  Noy. 
issue. 

28  Nov. — ^Lbbnm.  (a)  Electrical  installation 
in  Wallace  High  School  extension,  Antrim 
Rd. — See  10  Nov.  issue. 

28  Nov.-^ockport  B.C.  Supply  of  8S0 
Class  **B**  concrete  street  lighting  columns. 
Borough  Surveyor,  Town  Hall. 

29  Nov. — ^Londonderry  B.C.  Supply  of 
school  equipment  including:  him  projector, 
radio,  record  player^  suds  pumps,  mobile 
resistance  unit,  vanablc  capacitor,  watt- 
meter, galvanometer  and  oscilloscope.  Direc- 
tor of  Education,  Brook  Pk. 

30  Nov.— Croydon  B.C.  Electrical  installa- 
tion in  Oval  School,  Oval  Rd.  Borough 
Engineer,  Town  Hall. 

30  Nov. — ^Edfobnrgh.  Electncal  eneiDeering 
maintenance  contract  for  year  to  i\  Dec., 
1961,  in  hospitals  for  Royal  Victoria  and 
Associated  Hospitals*  Board  of  Management. 
— See  10  Nov.  issue. 

30  Nov.— Hampstead  B.C.  (1)  Supply  of 
lanterns  and  ancillary  equipment  for  colour 
corrected  mercury  lighting ;  (2)  supply  and 
erection  of  Group  "A"  specified  tubular 
steel  columns,  installation  of  equipment  in 
contract  1  for  5*  miles  of  Group  "A"  fight- 
ing. The  latter  contract  also  includes  the 
removal  of  existing  Group  **B"  lighting. 
Borough  Engineer  and  Surveyor.  Town  Hau, 
Haverstock  Hill,  N.W.3.  Deposit  £2  2s. 

30  Nov.— Tottenham  B.C.  Supply  of  (Item  3) 
lamps  for  year. — See  27  Oct.  issue. 
1  Dec.— Chesterfield  B.C.  Supply  of:  (1)  SS 
25  ft  tubular  steel  columns  and  one  wall 
bracket ;  (2)  71  140  W  sodium  Group  "A* 
lanterns;  (3)  18  3  by  80  W  fluorescent  Ian- 


Your  Queries  Answered 

Readers  are  li^vlted  to  make  use  of  our  free  enquiry  department  which  possesses 
wide  resources,  including  an  Index  of  trade  information  with  over  100,000  entries 

A  Selection  from  the  110  queries  answered  this  toeek 


"PoUypnt"  polythene  electric  kettles- 
suppliers  of?  G.E.W. — G.  and  E.  Equip- 
ment and  Contracts  Ltd.,  Gore  Rd  Wks, 
New  Milton,  Hants. 

"JeanI"  bell  poshes — makers  of?  E.B. — 

Fitzgibbon  and   Murray  Ltd.,  Smallfield 
Wks,  Horlcy,  Surrey. 

**Lindner"  lighting  fittings— makers  of? 

T.E. — Loblite    Ltd.,    Third    Ave,    Team 
Valley,  Gateshead-on-Tyne  11. 

"Columbus"  time  switches — makers  of? 
M.E. — Elkay  Electrical  Mnfg.  Co.  Ltd., 
42  Woburn  PI,  W.C.I. 

"Rototherm"  thermometers  —  makers 
of?  L.E.B.— British  Rototherm  Co.  Ltd., 
Station  Rd,  Mcrton  Abbey,  S.W.I 9. 

"Kaloric"    convector   heaters — address 


for?  J.D.W. — M.  and  J.  Lossos  and  Co. 
Ltd.,  31  Beethoven  St,  W.IO. 

''Whiripoor     washing     machfaicf- 

address  for  spares?  E.D.A.  —  Home 
Electric  Washer  Co.  Ltd.,  17  Aylmer 
Parade,  Highgate,  N.2. 

"Beekay"     mincing    machines— agents 

for?  R.C.S.— The  Brattcl  Electric  Co. 
Ltd..  1  Dover  Yard,  W.l. 

"Alombro"    aluminlmn-braas    alloys-^ 

makers  of?  G.W.B. — Imperial  Chemical 
Industries  Ltd.,  Metals  Division,  81  Higb 
Holborn,  W.C.I. 

ANSWER  WANTED 

'*Neta''   extractor   fans  —  makers  of? 
M.A.C.— 
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md  18  400  W  coloured  corrected 
^  lanterns  complete  with  lamps/gear; 
140  W  sodium  lamps/jackets/gear  for 
Exeter-Leeds  Trunk  Rd  lighting, 
h  Engineer's  Office,  Town  HaU. 
:  £2  2s. — ^Advertised  in  this  issue. 
— Braintree  and  Bocking  U.D.C.  (1) 
n  of  112  Group  "B"  prestrcssed  con- 
:olumns;    (2)    supply,    erection    and 

of  115  45/60  W  sodium  lanterns; 
ng  cable  ducts ;  (4)  dismantling  exist- 
stallation;  (5)  incidental  works. — 
sed  3  Nov.  issue. 

— Cambridgeshire  C.C.  Supply,  erec- 
kfiring  and  fittins:  (la)  nine  35  ft 
»lumn$  with  200  W  sodium  lighting  at 

Gibbet  roundabout  (A45  and  A 14); 
ght  35  ft  steel  columns  with  200  W 

lamps  at  Four  Went  Ways  rounda- 
All  and  A604);  (2)  five  25  steel 
s  with  3  by  80  W  fluorescent  lamps 
,r  Toll  junction  near  Newmarket  (All 
15). — Advertised  10  Nov.  issue. 

— Chigwell  U.D.C.  (i)  Supply  of  (a) 
:1  columns  and  (b)  lanterns/lamps; 
ction  and  installation  of  21  200  W 
1  units  for  All  No.  2  lighting  scheme. 
\  Nov.  issue. 

—Manchester  C.C.  Supply  and  instal- 
3f  outside  lighting  of  existing  aeration 
It  Davyhulme  Sewage  Wks. — ^Adver- 
Nov.  issue. 

— York  T.C.  Supply  and  erection  of 
,867  g.p.m.  centrifugal  pumps  and 
>T  recirculation  pumphouse  at  Naburn 
t  Purification  works.  Details  of  Con- 

from  City  Engineer,  Surveyor  and 
ic  Officer.  C.  J.  Minter,  7  St. 
d's  PI. 

— Swansea  B.C.  Supply  of  one  3  kW 
lerator.  Water  Engineer  and  Manager, 
uildhall. 

u — ^Stockoort  B.C.  2.  Electrical  instal- 
proposed  Welfare  Clinic,  Longford 
»t,  Reddish. — See  3  Nov.  issue. 
u— Kirkcaldy  T.C.  (b)  Electrical  work 
•tion  of  new  hall  at  Links  St. — See  3 
ssue. 

;.— Matlock  U.D.C.  Supply  and  instal- 
complete  of  nine  sewage  pumps  at 
umping  stations  in  Darley  Vale. — See 
issue. 

c— Waterford  C.C.  Supply  and  ercc- 
f  two  20  g.p.m.  pumps  and  380  V 
motors  for  Kill  and  Bonmahon  water 

scheme.    Details    from    consulting 
ers,   H.  N.   Walsh  and   Partners,   47 
fs  Well,  Cork.  Deposit  £2  2s. 
.— Donblane  B.C.  Supply  and  erection 


of  seven  Group  "A"  concrete  columns/Ian- 
tems/auxiliary  equipment,  plus  the  resiting 
of  six  columns  along  A9. — See  10  Nov. 
issue. 

1  Feb. — Oxford  T.C.  Supply  and  erection  of 
two  high-lift  3,500  g.p.m.  and  two  low-lift 
3,850  g.p.m.  pumps  complete  with  motors, 
switchgear  and  cabling. — See  10  Nov.  issue. 
No  date  stated — Qnecnsferry  B.C.  Electrical 
work  in  erection  of  public  lavatories  and 
surveyor's  stores  and  m  alterations  in  High 
St  flatted  houses.— -See  10  Nov.  issue. 
No  date  stated— North  of  Scotland  H.E.B. 
33  kV  switchgear  for  Burghmuir  substation, 
Perth.  Chief  Electrical  and  Mechanical 
Engineer,  16  Rothesay  Terr,  Edinburgh  3. 
Deposit  £2  2s.— Advertised  in  this  issue. 

.  .  .  and  Overseas 

Details  of  items  marked  *  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  W.CJ,  quoting 

reference, 

21  Nov.— Greece.  4,000  metre  500  V,  1,000 
metre  1  kV  and  700  metre  15  kV  cable. 
Office  of  State  Procurements  Services,  50 
Socrates  St.  Athens.  B.o.T.  (ESB/29151/60).* 

23  Nov. — Iraq.  Ten  mile  telephone  cables. 
Ministry  of  Defence,  Director  of  Contracts 
and  Purchases,  Baghdad.  B.o.T.  (ESB/ 
28897/60).* 

24  Nov.— Pakistan.  (1)  100,000  yd  single-core 
v.i.r.  cable;  (2)  50,000  yd  v.i.r.  cable;  (3) 
100,000  yd  twin  14/ -0076  cotton  covered 
flexible;  (4)  75,000  yd  artificial  silk  insu- 
lated flexible.  Director-General  of  Supply 
and  Development,  Frere  Rd,  Karachi.  B.o.T. 
(ESB/29144/60).* 

28  Nov.— America.  (1)  50,000  ft  4-core  and 
(2)  10,000  ft  of  3-core  16  AWG  rubber  insu- 
lated cable.  Dept.  of  the  Interior,  Bureau 
of  Reclamation,  C.  S.  Shisler,  Purchase 
Contract  Unit,  Bldg  53,  Denver  Federal 
Center.  B.o.T.  (ESB/291 52/60).* 

29  Nov. — ^India.  One  20  h.p.  centrifugal 
pump.  Additional  Chief  Engineer  (Con- 
struction), Civil  Branch,  Kerala  State  Elec- 
tricity Board,  Post  Box  21,  Trivandrum  1. 
B.o.T.  (ESB/29375/60).* 

30  Nov. — ^iodia.  Cable  p.i.Lc.d.w.a.  for 
Swang  Collieries.  Purchase  Officer,  National 
Coal  Development  Corpn.,  1  Council  Hse 
St,  Calcutta  1.  B.o.T.  (ESB/21 9 180/60).* 

30  Nov. — ^Pakistan.  L.T.  cables  and  wires. 
Director,  Directorate  of  Supply,  P.I.D.C. 
Hse,  Motijheel,  Dacca  2.  B.o.T.  (ESB/ 
29194/60).* 


CONTRACTS  PLACED 


liam  C.C.  Electrical  work  in  schools: 
Ravensworth  Terr  County,  T. 
jlson  (Electrical)  Ltd.,  £1,104;  Billing- 
3ampus  School,  C.  Home  and  Co. 
£34,585;  Durham  Technical  College, 
England  Engineering  and  Electrical 
:d.,  i2,083.  Recommended. 

Idford  B.C.  Street  lighting  London, 
esdon  and  Stoke  roads,  G.E.C.  Ltd., 
.  Reconmiended. 

igton  B.C.  Electrical  work  at  Warlters- 
and  Manchester  Mansions  and  88 
dlle  Rd,  Evans  and  Shea  Ltd.,  £9,512. 
wiended. 

dieses  C.C  Electrical  installation  re- 
at    John    Perryn    Primary    School, 
ical  Contracting  Co.,  £2,459. 

rcastie  Hospital  Board.  Electrical  work 
X-ray  dept.,  Hemlington  Hospital, 
esbrough,  H.  G.  Sproaies  Ltd.,  £2,265  ; 
(tension  schemes,  Prudhoe  and  Monk- 
[ospital,  James  Scott  and  Co..  £7,805 
12,483;  nurses*  training  centre,  West 
erland  Hospital,  G.  H.  Bowman  and 
•2,633. 

iley  U.D.C.  Supply  of  fittings  for  new 
hall,  G.E.C.  Ltd.  and  Atlas  Lighting 

Jiton-on-Tecs  T.C.  Electrical  instal- 
in  Hardwick  shopping  centre,  William 
£i.04r. 


Wandsworth  B.C.  Electrical  installations: 
in  seven  groups  of  dwellings,  Elraes  Ltd., 
£1,970;  in  six  groups  of  dwellings.  London 
E.B.,  £3,114;  in  ten  groups,  S.  White 
(Streatham)  Ltd.,  £4,565. 

Washini^on  (Co.  Dnrfaam)  U.D.C.  Supply 
and  erection  of  11  street  li^jiting  units, 
Enirineerin^  and  Lighting  Equipment  Co., 
£377 ;  cabhng  by  direct  labour. 


2  Dec— India.  One  150  h.p.,  3-3  kV  motor 
and  one  3-3  kV  o.cb.  National  Coal  De- 
velopment Corpn.,  Chief  Purchase  and 
Stores  Officer,  Darbhanga  Hse,  Ranchi. 
B.o.T.  (ESB/29185/60).* 

5  Dee. — Argentina.  One  electronic  computer 
for  bank  duty.  Gerencia  de  Administracion, 
Banco  de  la  Provincia  de  Buenos  Aires, 
San  Martin  137,  Buenos  Aires.  B.o.T.  (ESB/ 
29384/60).* 

12  Dec — ^New  Zealand.  Cables  and  flexibles 
(13  items).  Director-General  (Stores  Division), 
G.P.O.,  Wellington.  B.o.T.  (ESB/28865/60).* 

13  Dec—Thailand.  100,000  lb  all-aluminium 
conductor;  3  million  ft  seven-strand  all- 
aluminium  polyethylene-covered  conductor 
and  tie  wire.  Metropolitan  Electricity 
Authority,  Chakraphet  Rd,  Bangkok.  B.o.T. 
(ESB/28861/60/DLF).* 

15  Dec — ^America.  Control  switchboards, 
motor  generators,  etc.,  for  Greers  Ferry 
Powerhouse.  Little  Rock  District  Corps  of 
Engineers.  B.o.T.  (ESB/28 180/60).* 

15  Dec— Egypt  Three  750  kW  rectifiers, 
accessories,  transformers,  switcher,  etc. 
General  Manager,  Alexandria  Region  Public 
Transport  Admin.,  21  Midan  Saad  Zaghloul, 
Alexandria.  B.o.T.  (ESB/29 122/60).* 

16  Dec— Thailand.  5,000  telephones.  Tele- 
phone Organisation  of  Thailand,  Ploenchit 
Rd,  Bangkok.  B.o.T.  (ESB/291 70/60).* 

7  Jan. — ^Burma.  Six  three-ton  portal  cranes 
for  Rangoon  Port.  Details,  fee  £8,  from  Sir 
Alexander  Gibb  and  Ptnrs,  Queen  Anne's 
Lodge.  S.W.I.  B.o.T.  (ESB/28599/60).* 

12  Jan. — Uruguay.  25  main  line  diesel- 
electric  locos  and  14  diesel-electric  shunting 
locos.  La  Seccion  Licitaciones  de  la  Gerencia 
General  de  la  Administracion  de  Ferro- 
carriles  del  Estado,  Montevideo.  B.o.T. 
(ESB/28536/60).* 

13  Jan. — ^India.  Cooling  towers  for  Chandra- 

gura.   Tender  S.E.279.   Details   from  India 
tore   Dept.,   Government   Bldg,   Bromyard 
Ave,  W.3.  B.o.T.  (ESB/28875/fi)/DLF).* 

18  Jan.— Thafland.  16  230/69-12  kV  auto- 
transformers  and  two  13-2  kV,  5,000  kVA 
shunt  reactors.  Director-General,  Royal 
Irrigation  Dept.,  Bangkok.  B.o.T.  (ESB/ 
28198/60).* 

27  Jan.— Mialaya.  Two  150  klb/hr  boilers 
and  auxiliary  plant  for  Johore  Bahru  Power 
Station,  Contract  E.E.  1737/2.  Crown  Agents 
for  Overseas  Governments  and  Adminis- 
trations, 4  Millbank,  S.W.I.  Documents  fee 
£15. 

31  Jan.— New  Zealand.  One  30  MVA  66/ 

1 1  kV  transformer.  Secretary,  Tenders  Com- 
mittee, N.Z.  Electricity  Dept.,  Wellington. 
B.o.T.  (ESB/29192/60).*^ 

24  Feb.— Australia.  60  MW  turbo-generator 
and  auxiliary  plant  for  Tennyson  Power 
Station.  Chief  Enaineer  and  Manager,  Dept. 
of  Electricity,  Kelvin  Hse,  Adelaide  St, 
Brisbane.  B.o.T.  (ESB/28852/60).* 

No  date  stated — Sudan.  Consortium,  includ- 
ing electrical  engineers,  reiuired  to  build 
cotton  gin  factories.  Details  from  Sudan 
Gezira  Board  Representative  (U.IC.),  Castle 
Chmbrs,  Castle  St,  Liverpool  2.  Specification 
deposit  £205  2s  7d. 


TRADE  NOTES 


Change  of  Address.  The  address  of  Birfield 
Ltd.  is  now  20  Hill  St,  W.l.  The  telephone 
no.  remains  Grosvenor  7090. 

Agents.  Findlay  Durham  and  Brodie  are 
acting  as  the  London  office  of  the  South 
African  Porcelain  Insulator  Manufacturers* 
Association  (Pty.)  Ltd. 

Ealing  Branch.  Edmundsons  Electrical 
Wholesalers  Ltd.  have  now  occupied  new 
premises  at  Craven  Rd,  Ealing,  W.5,  which 
mclude  a  trade  counter/display  room,  offices 
and  stores.  This  branch,  serving  the  West 
London  postal  area,  supersedes  the  tem- 
porary premises  which  had  been  occupied 
sinre  the  depot  in  Uxbridge  Rd  was  de- 
molished in  1957. 

Re^uping.  Marconi's  Aeronautical  Divi- 
sion is  now  being  regrouped  in  new  premises 


at  Basildon,  Essex,  where  the  bulk  of  the 
company's  aeronautical  equipment  is  manu- 
facturecf.  The  existing  works  were  built  in 
1953  and  in  the  following  year  the  Aero- 
nautical Division's  Sales  and  (Contracts 
Group  moved  to  Basildon  from  Chelmsford. 
A  new  extension  has  now  been  completed 
to  house  the  entire  division. 

Expansion.  The  Chloride  Electrical  Storage 
Co.  Ltd.  announce  that  arrangements  have 
been  made  under  which  their  South  African 
company,  whose  factory  at  East  London 
already  manufactures  a  substantial  part  of 
the  battery  requirements  of  the  Union,  will 
shortly  take  over  the  production  and  distri- 
bution of  batteries  now  being  sold  in  the 
Union  and  nearby  territories  under  the 
names  Bartleite,  Autolite,  Prestolite  and 
USL. 
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BUSESfESS  PROSPECTS 


Aldridge  U.D.C.  Street  lighting  pro- 
gramme for  1%1  at  £7,620  approved. 

AmUe  U.D.C.  38  houses  and  bungalows 
planned  on  Links  estate.  Surveyor. 

AyleslNiry.  Bucks  C.C.  plans  £400,000 
College  of  Further  Education  and  Technical 
School.  Architect. 

Bangor.  Welsh  Hospital  Board,  Cathays 
Park,  Cardiff,  plan  Bryn  Menai  nurses' 
home. 

Bcdlington  i;.D.C.  £273,000  three-storey 
flats  and  maisonnettes  planned  at  East 
Green,  Choppington. 

Belfast  Liverpool  and  London  and  Glove 
Insurance  Co.,  Bow  Bells  Hse,  Bread  St, 
E.C.4,  plan  demolition  of  five-storey 
property  in  Wellington  PI  and  replacement 
with  new  building. — ^T.C.  Tender:  36  flats, 
Fortwilliam  Parade,  Skegoniel  Ave.  Archi- 
tects' Dept.,  96  Townsend  St 

Bfarmlngham.  Stella  Properties  (Birming- 
ham), subsidiary  of  A.  F.  Lilley  and  Co.. 
19  Bedford  Row,  W.C.I,  plan  three-  and 
12-storey  buildings  on  Dartmouth  St  area 
site.— Corporation  to  lease  land  at  Barford 
St  and  Gooch  St  to  E.  F.  Cash  and  Sons, 
51  Lx>ngmore  St.— Gabriel  and  Co.,  Aston 
Cross,  plan  £18,000  manufacturing  premises 
at  Prices  Row  and  Howe  St. — Welfare  Com- 
mittee plans  site  at  Handworth  for  multi- 
storey home  for  the  aged. 

Boltoo.  Tillotson  and  Son,  Ashleigh, 
Chorley  New  Rd,  plan  new  premises. 

BrightoiL  New  Welbeck  Ltd.,  Moules- 
coombe  Rd,  plan  new  Westergate  Rd  factory 
and  office  block. — ^Jaycee  Furniture,  2i 
Regent  Hill,  plan  factory  at  Falmer  Rd, 
etc.,  Woodingdean. — ^Hooper  Struve  and  Co., 
Roval  Spa,  Park  Hill,  plan  premises  at 
Falmer  Rd/Bexhill  Rd.— Sir  Basil  Spence 
and  Ptnrs,  1  Canonbury  PI,  N.l,  architects 
for  £1  million  Brighton  University  College, 
Falmer  Rd. — ^Tender :  College  of  Technology 
for  Brighton  Corporation.  Architects :  R.  H. 
Matthew  and  S.  Johnson  Marshall,  24  Park 
Sq  East,  N.W.I. 

Cambridge.  H.  Williams  and  Co.,  43 
Bedford  Sq,  W.C.I,  architects  for  F.  Winton 
Smith's  factory  and  offices. 

Chdteoham.  The  Colston  Property  Hold- 
ings, 77  South  Audley  St,  W.l,  plan  multi- 
storey car  parks. 

Chesterfield  B.C  Tender:  44  traditional 
t:^pe  dwellings  on  Boythorpe  estate.  En- 
gineer. 

Chislebimt  and  Sidcop  U.D.C.  Street 
lighting  programme  to  include  Bamfield  Rd, 
Francis  Rd,  Augustine  Rd.  all  roads  on 
Chalkpit  estate  and  Ethelbert  Rd. 

Coventry.  Following  buildins  plans  in 
vicinity  of  the  Airport :  factory  for  Humber 
Ltd.,  Humber  Rd;  extensions  for  Harry 
Ferguson  Research  Ltd.,  Siskin  Drive; 
bakery  for  Enterprise  Bakeries,  Stonebridge 
Highway. — Corporation  to  approve  plans  for 
£63,000  hostel  for  mentally  ill  and  £22.000 
sheltered  workshop,  Torrington  Ave. — Cal- 

firy  and  Edmonton  Land  Co.,  33  Avenue 
d,  N.W.8,  plan  point  block  at  Smithford 
Way. 

Crawley.  Stevens,  Scanlor  and  Co.,  56 
Buckinfrham  Gate,  S.W.I,  architects  for 
K.D.G.'s  extensions. 

Crovdofi.  20th  Century  Electronics^  King 
Henry's  Drive,  plan  factory  extensions. — 
Mechanism  Ltd.,  Gyro  Wks,  6a  St.  George's 
St,  plan  factory  and  offices. — J.  C.  Tonelli, 
88  Milton  Rd,  plan  factory  extensions. 

Dagenham.  R.  S.  Stevens,  38  Marlow  Rd, 
E.17,  plan  factory  and  offices  and  trans- 
former station  at  Fowler  Rd. — N.  Harris 
and  Sons,  Dominion  Wks,  Freshwater  Rd, 
plan  two-storey  factory. — Pritchett  and 
Gold  and  E.P.J.  Ltd.  plan  assembly  shop 
extensions.  Chequiers  La. — May  and  Baker, 
Rainham  Rd  South,  plan  office  block  and 
transport  building. 

Darifaigtoii  T.C.  Modernisation  of  elec- 
trical equipment  in  old  council  houses. 
Architect. 

Dodley.   Birmingham   Hospital   Board  to 


approve  scheme  for  new  substation  and 
cnangeover  equipment  at  Burton  Rd  Hos- 
pital. Cost  £12,000. 

Dorluun  CC  Branch  Ubrary,  Boldon 
Colliery,  planned.  Architect.  F.  W.  Rou^t 
and  Sons.  Woolsingham  Bridge  estate,  pro- 
moters ol  5S-acre  housing  scheme,  Broom- 
side  La. 

Eastbourne.  Jaeger  Co.  plan  Brampton 
Rd  Trading  Estate  factory  on  H  acres. — 
A.  H.  Hunt  (Capacitors),  Bendon  Valley, 
S.W.18,  plan  Brampton  Rd  estate  factory. — 
F.  Bournier  and  Sons  plan  shops,  office 
blocks,  store,  etc.,  at  Pevensey  Bay  Rd. — 
Gee,  Walker  and  Slater.  100  Park  La,  W.l, 
contractors  for  £50,000  Photax  (London) 
factory. 

Ecclcs.  W.  Thorpe  and  H.  Hirst,  Smith, 
65  Barton  Arcade,  Deansgate,  Manchester  3, 
architects  for  Mitchell,  Shackieton  and  Co.'s 
new  Green  La  machine  shop. 

Edmonton.  Cozens  and  Sutcliffe,  Hyde 
Wks,  Gt  Cambridge  Rd,  Enfield,  plan 
workshop  of  12,000  sq  ft  on  their  land  for 
United  Steel  Ck>. 

Enfidd.  Planned :  Factory  at  Crown  Brick- 
works site,  Crovm  Rd,  for  Polak  and 
Schwarz;  architects:  Edward  D.  Mills 
and  Ptnrs,  9  Richmond  Bldgs,  Dean  St, 
W.l. — Factory  and  office  extensions.  Lea 
Valley  Rd,  for  Enfield  Tubular  Products; 
architects:  Bowyer  and  Bowyer,  6  South- 
bury  Rd,  Enfield  Town. — ^Factory  at  (Queens- 
way  for  Stadium  Ltd.;  architect:  D.  A. 
Cox,  184  Turkey  St, 

Esh  Winning.  Tonay,  Durham  Rd,  Esh 
Winning,  plan  factory  and  offices. 

Essex  CC.  £67,000  hostel  for  elderly 
persons  planned  at  Bevan  Ave,  Barking. 
Borough  Architect,  Barking  B.C. 

Glasgow.  Women's  Hall  of  Residence 
planned  at  Cleveden  Gdns,  W.2,  for 
University. 

Gosforth.  P.  H.  Knighton,  Benfield  Rd, 
Newcastle  Hospital  Board's  architect  for 
out-patients'  department  at  W.  J.  Sanderson 
Orthopaedic  Hospital. 


Grangemootii  T.C  Tender :  20  shops,  36 
flats,  Kersiebank  Ave.  Town  Plaoner:  P.  S. 
Cocker,  66  Lumley  St. 

Gt  MIssenden.  Thurlow,  Lucas  and  Jaoo, 
86  Eastern  St,  High  Wycombe,  Budu, 
quantity  surveyors  for  C.  Stevens  and  Som* 
extensions  at  Prestwood. 

Hastings  B.C  Tender:  62  two-storey 
dwellings,  three-year  scheme,  on  site  oc 
existing  Broomgrove  estate  houses.  Engiacer. 

High  Wyeombe.  Fleet  and  Roberts,  33 
New  St,  Avlesbury.  Bucks,  contractors  for 
Broom  and  Wade  s  £67,000  canteen  and 
office  Mock. 

Hilton.  Wright  and  Ingram,  11  Campdea 
Hill  Rd,  W.8,  architects  for  redevelopment 
of  Ingfield  Manor  as  spastics  school 

HnU.  Frederick  Gibberd,  8  Percy  %  W.l. 
architect  for  new  College  of  Conuneroe. 

Hunts  CC.  12-bed  children's  borne 
planned  at  Godmanchester.  Architect- 
Nursery  Rd  clinic  proposed.  Architect 

Ipswieh  B.C  Tender :  Chantry  estate  aged 
persons*  home  for  56  people.  Clerk. 

Keighky  B.C  Tender:  Two  12-storey 
blocks  of  flats  comprising  96  three-bedroom 
flats  and  96  one-bedroom  flats.  Architect 

KiUcenny  T.C  38  two-storey  houses, 
Walkin  St.  Architect:  J.  C.  Thompson,  6S 
O'Connell  St,  Limerick. 

Leks  CC  £10,000  children's  home 
planned,  corner  St.  Mary's  Rd,  Sfleby. 
Architect. — County  Coundl  offices  planned 
at  Anstey.  Architect. 

Llndac^  CC  £44,800  junior  training 
centre  and  hostel  for  sub-normal  children 
planned  on  Wood  La  area  site.  Architect 

Liverpool.  City  Electrical  Engineer  to 
carry  out  further  scheme  for  improvement 
of  street  lighting  at  Kirkby  Industrial  Estate. 
Cost  £3,000.— Colgate  Palmolive,  Ordsall  U 
Trafford  Pk,  Manchester  5,  plan  factory  on 
U  acres  of  land  at  Moorgate  Rd. 

London.  Manning  and  Clamp,  19  V* 
Green,  Richmond,  architects  for  six-storey 
cold  store  at  Nine  Elms  Goods  Depot— 
L.C.C.  Welfare  Committee  approves  plam 
by  Bertram  Carter,  15  Adeline  PI,  W.Cl. 
for  12S-place  home  for  the  aged  at  Warwick 
Cres,  Paddington,  W.,  cost  £192,750.— Fiw- 
storey  paediatrics  research  building  planned 


NEW  COMPANIES 


Extracted  from  the  Register  issued  by  Jordan 
and  Sons  Ltd,,   116  Chancery  La,   W,C,2. 

M.  Alexander  (Electrical)  Ltd.,  40  Staiford 
St,  Liverpool  3.  Nom.  cap.:  £100.  Dirs.: 
Maurice  Alexander  and  Joan  M.  Kenwright. 

J.  Barnes  (Electrical)  Ltd.,  4  Oxford  St, 
Salford  5.  Electrical  engineers,  etc.  Nom. 
cap.:  £5,000.  Dirs.:  John  Barnes,  Herbert 
Pearson  and  Arthur  K.  Scares. 

T.  Camell  (Electric)  Ltd.,  68  Glencoe  Rd, 
Sheffield  2.  Nom.  cap. :  £5,000.  Dirs. :  Trevor 
A.  Carnell  and  Mrs  Margaret  M.  Carnell. 

Charies  W.  Martin  Ltd.,  107  Baker  St, 
W.l.  Manufacturers  of  and  dealers  in  lamp- 
shades, etc.  Nom.  cap.:  £3,000.  Dirs.: 
Charles  W.  Martin,  Irene  S.  Martin  and 
Geraldine  Martin. 

CB.S.  (Electrical  Motors)  Ltd.,  Barnwell 
Hse,  Newmarket  Rd,  Cambridge.  Nom.  cap. : 
£1,()00.  Dirs.:  James  E.  Truelove  and  John 
H.  Bartram. 

Clayton  Electrical  Industries  Ltd.,  Fair- 
clough  St,  Clayton,  Manchester  11.  Nom. 
cap.:  £1,000.  Dir.:  Ivor  Bardslcy. 

Direct  Electric  and  Radio  Ltd.,  818  High 
Rd,  N.17.  Nom.  cap.:  £1,000.  Dirs.:  Harold 
A.  Giddy  and  Edward  C.  Higgins. 

Electric  House  (F.G.H.)  Ltd.,  929  Roch- 
dale Rd,  Manchester  9.  Retailers,  suppliers, 
manufacturers  of  and  dealers  in  washing 
machines,  refrigerators,  etc.  Nom.  cap.: 
£1,000.  Dirs.:  Francis  G.  Harding  and  Eva 
R.  Harding. 

Gilberts    (Electrical    Enghieers)    Ltd.,    72 

Dagenham  Rd,  Romford,  Essex.  Nom.  cap. : 
£500.  To  take  over  the  business  carried  on 
by  Sydney  Gilbert  at  Romford  and  Horn- 
church,  etc.  Dirs.:  Sydney  Gilbert  and  Mrs 
Lily  L.  Gilbert. 


Harmer    and    Simmons    Holdtagi  M 

Roebuck  Rd,  Hainault,  Ilford,  Esex.  To 
enter  into  an  agreement  with  Harold  M. 
Harmer,  and  to  carry  on  business  of  ot- 
gineers  and  engineering  in  all  branches  of 
science  and  applied  science:  manufacturers 
of  and  dealers  in  chemical  apparatus,  etc. 
Nom.  cap. :  £223,000.  Dirs. :  Harold  M. 
Harmer,  Bernard  Ingram,  William  E.  Sim- 
mons and  Reginald  J.  Glass. 

Holden's  Electrical  Ud.,  74  Banktop, 
Blackburn,  Lanes.  To  take  over  business  of 
dealers  in  electrical  domestic  applisoces 
carried  on  at  74  Banktop,  Blackburn,  elc. 
Nom.  cap.:  £1,000.  Permanent  dirs.:  Harold 
C.  Holden  and  June  Holden. 

Induction  Fnmace  Installations  Ltd.  Noffl- 
cap.:  £2,000.  Dirs.:  to  be  appointed  by 
subs.  Subs. :  John  Byron,  5  Asnview  Closd 
Ashford,  Middx ;  and  Mrs  Christine  Crow, 
51  Farrance  Rd,  Chadwell  Heath. 

Trade    Contractors    (Electrical)    Ltd^  ^ 

Spring  St,  W.2.  Electricians,  etc,  Nom.  cap-j 
£1,000.  Dirs.:  Ronald  Moloney  and  RudoU 
F.  Fabian. 

W.  L.  Ttamer  and  Co.  (Westminster)  I^ 

68i  Upper  Thames  St,  E.C.4.  To  take  qvtr 
the  business  of  wholesalers  of  electn» 
goods  and  merchandise  carried  on  by  W.  ^ 
Turner  and  Co.,  of  Victoria  St,  S.W.I,  etc. 
Nom.  cap. :  £10,000.  Dirs. :  to  be  appointed 
by  subs.  Subs. :  George  H.  Sayer  and  Betty 
M.  Brooks. 

H.    White   (Electrical   Contractori)  I^ 

10  Dynevor  St,  Georgetown,  Merthyr  Tydfi^ 
To  take  over  business  of  "H.  White,"  carnea 
on  at  Merthyr  Tydfil :  to  carry  on  busioess 
of  electrical  engineers,  etc.  Nom.  cap-^ 
£2.500.  Permanent  dirs. :  Henry  White  at» 
Mrs  R.  White. 
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*M  Prospects— Continued 

Udford  St.  W.C.1,  to  cost  £400.000.— 
sy,  Luke  and  Moor,  43  Welbeck  St. 
architects  for  Royal  College  oi 
oary  Surgeons'  new  headquarters, 
ole  St,  W.I.— Clyde,  Young  and  B. 
8  New  Sq,  Lincoln's  Inn,  W.C^, 
sets  for  reconstruction  of  the  Trinity 
e  of  Music,  MandeviUe  PI,  W.l. — 
ects*  Co-Partnership,  44  Charlotte  St, 
architects  for  £674,105  secondary 
at  Lollard  St,  S.E.,  for  1.650  boys. 
P.  Bennett  and  Son,  43  Bloomsbury 
^C.1,  architects  for  shops  and  offices 
d  at  6  Porter  St,  W.l.— K.  Kensall, 
rkville  St,  W.l,  quantity  surveyors  for 
1  of  office  buildmg  at  The  Broadway, 
-Harris  and  Porter,  3  Robert  St, 
,  quantity  surveyors  for  £1  million 
.C.  extensions  to  Victoria  airways 
al,  stage  2. 

lehcster.  Extensions  to  Grosvenor  St 
te  for  the  Deaf  planned. 

'Irani  UJ>.C  Three-storey  flats  planned 
ockley.  Surveyor. 

Inland.  William  C.  CaUaghan,  26 
\i  St,  Portadown,  architect  for  45,000 
factory  proposed  by  Mayfair  Manu- 
ng  Co.,  57  Effra  Rd,  S.W.2. 


Norwicli.  £40,300  old  people's  hostel 
planned  on  site  of  HiU  Hse,  Hethersett. 

Nottfaigham.  Land  and  General  Develop- 
ments. 8  Berkeley  St,  W.l,  plan  five-storey 
block  of  shops  and  offices,  Kjng  St. 

Oxford.  Professor  Sir  Leslie  Martin, 
icing's  Mill,  Shefford,  near  Cambrid^, 
architect  for  £\  million  group  of  libranes 
on  Manor  Rd  site  for  University. — Murray 
Ward  and  Ptnrs,  32  Wigmore  St,  W.l, 
architects  for  Department  of  Biochemistry. 

Petcrboroogh.  Oddeninos  Property  and 
Investment  Co.,  52  Berkeley  So.  W.l,  plan 
scheme  involving  land  at  Broadway. 

Pinner.  L.C.C.  Welfare  Committee  plans 
extensions  at  Blythwood  as  home  for  aged 
at  cost  of  £91,315. 

Reading.  Oxford  Hospital  Board,  Banbury 
Rd,  plans  Caversham  Hill  nurses*  home. — 
The  Berkshire  Printing  Co.,  Oxford  Rd,  plan 
development  at  Craig  Ave. — B.C.  plan  £1,500 
traffic  signs  scheme  for  loop  road  west  of 
Reacting. 

Rochdale.  £6,195  proposed  provision  of 
sodium  street  hghting  in  streets  in  Joy  St 
estate  and  conversion  of  gas  lighting  to 
sodium  lighting  in  Syke  Rd  area  streets. 


GAZETTE  ANNOUNCEMENTS 


COMPANIES  ACTS 

jrdon  Electrical  Co.  Ltd.  and  Foster 
hcHiias  Ltd.  (Loodoo  Eleclrical  Co.). 

[>rs    to    send    details    to    liquidator: 
Wale,  Walter  Hse,  418-422  Strand. 
,  by  29  Nov. 

bales   Ltd.    Winding-up    order   dated 

• 

r-CUy  Electric  MacUnes  Ltd.  Resolu- 
or  voluntarily  winding-up  passed  at 
rdinary  general  meeting  on  21  Oct. 
>rs  to  send  details  to  liquidator:  F.  M. 
gue,  233  High  St,  Poole,  by  30  Nov. 

«(oitoo  aad  Co.  Ltd.  Creditors  to  send 
to  liquidator:   R.  A.  Haisb,  Court 
«,  Friar  La,  Leicester,  by  25  Nov. 

R.  Ekctronks  Ltd.  Mr  E.  Taylor^  30- 
y  St,  Newcastle  upon  Tyne,  appomted 
tor  at  extraordinary  general  meeting 
Oct.  for  the  purpose  of  voluntarily 
g-up. 

ps  and   Colling  (Prodoets)  Ltd.   Mr 

ne,  13  Greenend  Rd,  W.4,  appointed 
tor  at  extraordinary  general  meeting 

Oct.  for  the  purpose  of  voluntarily 
g-up. 

>  Recorder  Service  Co.  Ltd.  Mr  C. 
field,  73  Cheapside.  E.C.2,  appointed 
tor  at  extraordinary  general  meeting 

Oct.  for  the  purpose  of  voluntarily 
B-up. 

Electrici  (Blackpool)  Ltd.  Meeting  of 
rs  to  be  held  at  Blackpool  Chamber 
le,  53  Queen  St,  on  17  Nov..  at  3  p.m. 

.  PUDUps  (Electrical)  Ltd.  Mr  K.  R. 

19  Eastcheap,  E.C.3,  appointed 
tor  at  extraordinary  general  meeting 
Oct. 


Ltd.  First  meetines  of  credi- 
d  contributories  to  be  held  at  Room 
iveresk  Hse,  346  Strand,  W.C.2,  oo 
..at  10.15  and  10.45  a.m.,  respectively. 

BANKRUPTCY  ACTS 

Examinations 

pooL  J.  Jones,  electrical  dealer, 
g  on  business  as  Stanley  Electric 
s,  at  374  Prescott  Rd,  Liverpool  13. 
examination:  10.30  a.m.,  31  Jan.,  at 
Hse.  Fifth  Floor,  India  Bldgs,  Water 
;rpool  2. 

ster.  N.  C.  Ward,  retailer  of  electrical 
oes,  formerly  carrying  on  business  as 
5  Household  Supplies,  at  92  Pindar 
rw  Parks  estate.  Public  examination: 
.m.,  20  Jan.,  at  The  Castle.  Leicester. 

ford-  P.  W.  Nelson,  electrical  retailer 

Sineer.  formerly  carrying  on  business 

Services  at  551  and  543  Wakefield 

■adford   4,   and   at   32   Town   Gate. 

Public    examination:     10.30    a.m., 

at  County  Court,  Bradford. 


Applications  for  Discharge 

Norwich.  G.  Love,  cycle,  radio,  electrical 
engineer,  etc.,  carrying  on  business  as  Love 
Bros.,  Holt  Rd,  North  Elmham.  Order  made 
on  19  Sept.  on  application  for  discharge: 
Discharged  as  from  19  Oct. 

Croydon.  A.  E.  R.  Honey,  electrical  con- 
tractor, formerly  of  13  Longton  Grove, 
S.E.26.  Application  for  discharge  order 
dated  29  Sept.:  Discharged  as  from  31  July, 
1962. 

Swindon.  F.  Kirk,  electrical,  radio  and 
calor  gas  engineer,  formerly  carrying  on 
business  at  11  Railway  St,  Pocklin^ton. 
Order  made  on  12  Oct.  on  application: 
Discharged  subject  to  certain  conditions. 
Dividend 

Stourbridge.  P.  J.  Dovey,  hire  proprietor 
of  washing  machines,  formerly  carrymg  on 
business  at  25a  Collis  St,  Amblecote;  at 
Amblecote  Rd,  Brierley  Hill :  and  14  Chapel 
St,  Quarrv  Bank.  Dividend  per  £:  4ld,  pay* 
able  at  (official  Receiver's  OflSce,  Somerset 
Hse,  37  Temple  St.  Birmingham  2,  on 
22  Nov. 

Intended  Dividend 

Coventry.  S.  J.  Barnes,  electrical  con- 
tractor, formerly  carrying  on  business  at 
3  Pim  St,  Antrim  Rd,  Belfast.  Last  dav  for 
receiving  proofs  for  intended  dividend:  23 
Nov.,  to  W.  H.  Haigh,  Somerset  Hse,  37 
Temple  St,  Birmingham  2. 


Rotherham.  Balfour  Laboratories,  13 
Industry  Rd,  ShefiSeld  9»  plaa  cosmetics 
factory,  Eastwood  Trading  Estate. — Steel, 
Peach  and  Tozer  plan  research  building  at 
Sheffield  Rd. 

St  Aiaph,  N.  Wales.  Pilkington  Bros,  plan 
Glascoed  Rd  factory. 

St  Helens.  Ministry  approve  B.C.*s  scheme 
for  illumination  of  unclassified  link  roads 
and  bus  routes  with  electric  standards  at 
£13,900.— B.C.  Tender:  Contract  2161,  105 
Burrows  La  site  dwellings.  Clerk. — ^Tender: 
Contract  2160,  75  Greenbank  No.  2  rede- 
velopment site  dwellings.  Clerk. 

Settle  R.D.C.  Tender:  54  houses,  Good- 
enber  Rd  East,  High  Bentham.  Surveyor. 

Sheffldd.  Re^onal  Hospital  Board  plana 
£1  million  radiotherapy  h.q.,  Whitham  Rd, 
Broomhill.  Architects:  Adams,  Holden  and 
Pearson,  38  Gordon  Sq,  W.C.1. 

Shipley  U.D.C.  Tender:  63  flats,  eight 
bungalows,  Rochester  St  redevelopment  area. 
Clerk. 

Sootfaport  Corporation  E.C.  sanction  new 
Our  Lady  of  Lourdes  R.C.  secondary  school 
on  17-acre  site.  Isle  of  Wight  Farm. 

Stafford.  Birmingham  Hospital  Board  to 
approve  scheme  for  reorganisation  of  electric 
mains  distribution  at  St.  George's  Hospital. 
Cost  £28,000. 

Stocktoo-on-Teei.  Corporation  plans  £624 
,  improvement  in  lighting  at  Bowesfidd  La 
Boys*  School  and  £300  at  Bailey  St  J.M. 
and  Infant  School. 

Stourbridge.  Birmingham  Hospital  Board 
to  approve  £18,500  reorganisation  of  electric 
mains  at  Corbett  Hospital. 

Strood  R.D.C.  Tender:  24  dwellings, 
Grain,  Hailing,  Hoo  and  Stoke.  Engineer 
and  Surveyor. 

SimderlaBd  B.C.  550  houses.  Town  End 
Farm  estate  planned  (Phase  3). 

Thnrmaston  P.C.  £5,000  lighting  scheme 
for  the  by-pass  planned.  Clerk. 

Tllbary.  C.E.G.B.  plan  establishment  of 
1,400,000  kW  power  station  adjacent  to  the 
existing  station.  First  section  to  be  in 
operation  by  1965. 

Tynemonth.  Northumberland  Whinstone 
Co..  Milbum  Hse,  Newcastle,  plan  offices 
and  car  park  off  Coast  Rd,  North  Shields 
site. 

WIgan.  Union  International  Co.,  13  West 
Smithfield,  E.C.1,  plan  abattoir  at  Hartland 
Mill. 

Wolvefliamptoo.  Birmingham  Hospital 
Board  to  approve  scheme  for  provision  of 
substation  and  renewal  oi  electrical  mains 
distribution  system  at  Royal  Hospital.  Cost 
£19,000. 

Woridngton.  Shopping  centre  planned  on 
Moorclose  estate.  Borough  Engineer. 


TRADE  MARKS 


This    information    is    extracted    from    the 
Official    Journal     by    permission     of     the 

Controller, 

Col-Dlz.  793,487.  Class  7.  Floor-cleaning 

and  polishing  machines,  etc.  793,488.  Class  9. 

Vacuum-cleaners,  etc.  Columbus-Dixon  Ltd., 

Capitol  Wks,  Empire  Way,  Wembley,  Middx. 

Degmn  in  design.  803,504.  Class  9. 
Apparatus,  etc.  Deutsche  Gold-und  Silber- 
scheideanstalt  Vormals  Roessler.  9  Weiss- 
frauenstrasse,  Frankfurt-on-the-Main. 

Gold  Star.  796,579.  Class  11.  Refrigerating 
apparatus,  cooking  and  drying  appliances, 
lienting  fittings,  etc.  Elm  Works  Ltd..  Ehn 
Wks,  Summerstown,  S.W.I 7. 

Gussie.  799,996.  Qass  7.  Machine  for 
domestic  use,  etc.  799,998.  Class  9.  Appara- 
tus, etc.  Great  Universal  Stores  Ltd,  Devon- 
shire St,  Ardwich,  Manchester  12. 

Hn«mastcr.  807,449.  Class  10.  Heaters,  etc. 
David  Jedwab  (Machinery)  Ltd.,  8  Hillfield 
Mansions,  Haverstock  Hill,  N.W.3. 

Iccmald.  800,603.  Class  11.  Refrigerators, 
etc.  Samuel  and  Son  Ltd.  Talbot  Mills, 
Ellesmere  St,  Hulme,  Manchester  15. 


Impalco  almnlnlmn  in  desisn.  801,015. 
Class  9.  Apparatus,  etc.  ImperialAluminium 
Co.  Ltd.,  Imperial  Chemical  Hse,  Millbank, 
S.W.I. 

Marwin.  B80],334.  Class  9.  Apparatus, 
etc.  Marshall  Ward  Ltd.,  S.S.  Bldgs,  Devon- 
shire St.  Ardwick,  Manchester  12. 

Pep-Areo.  807^119.  Class  7.  Pumps,  etc. 
Precision  Electncal  Products  (Stockport) 
Ltd.,  Progress  Wks,  Lytham  St,  Cole  Green, 
Stockport. 

PhlKtina  and  Phlligrand.  806,749/50.  Class 
9.  Apparatus,  etc.  Philips  Electrical  Ltd, 
Century  Hse,  Shaftesbury  Ave,  W.C.2, 

Plannette.  802,659.  Class  11.  Fans,  blowers, 
etc.  Plannair  Ltd.,  Windfield  Hse,  Epsom 
Rd,  Leatherhead. 

TemooDlc.  807,234,  and  Vlstonlc.  807,235. 
Class  9.  Apparatus,  etc.  Kingston  Control 
Systems  Ltd,  Empire  Chmbrs,  167  Clarence 
St,  Kingston  upon  Thames. 

Transtab.  801,146.  Class  9.  Voltaite  and 
current  stabilisers.  Joye  Loebl  and  Co.  Ltd., 
Princes  Wav,  Team  Valley  Trading  Estate, 
Gateshead  11. 
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MEETINGS  TO  NOTE 


THURSDAY*  17  NOV. 

I.E.E.  (Southern).  "Engineering  Education  of 
tlM  Technical  Universities  in  Western  Germany.*' 
D.  B.  Welboum.  Professor  D.  B.  Spalding  and 
G.  L.  Ashdown.  (Joint  meeting  with  Southern 
Branch  of  I.Mech.E.).  Central  Electricity  Gener- 
ating Board  Offices.  Ill  High  St,  Portsmouth. 
6.30  D.m. 

I.eTe.  (Irish).  **Aviation.  Navigational  Systems." 
G.  Jones.  Physical  Laboratory.  Trinity  College. 
Dublin.  6  p.m. 

Scientific  Instrument  Manufactureks'  Asso- 
ciation. Convention  at  Eastbourne  until  20  Nov. 

iNSTITUnON  OF   MECHANICAL  ENGINEERS  (Loudon 

Graduates).  "Recent  Developments  in  L.T.E. 
RaUway  Rolling  Stock,"  J.  Styles.  1  Birdcage 
Walk.  S.W.I.  6.30  p.m. 

FRIDAY,  18  NOV. 

I.E.E.  (N.  Midlands).  Annual  dinner.  Queen's 
Hotel.  Leeds.  7  p.m. 

I.E.E.  (N.  Sutfs).  "Radiocommunication  in 
the  Power  Industry."  E.  H.  Cox  and  R.  E. 
Martin.  Technical  College,  Stoke.  7  p.m. 

Junior  Institution  op  Engineers.  Chairman's 
address:  "Simple  Instruments  for  Tanks  and 
Pipelines."  E.  M.  BaskerviUe.  Pepys'  Hse,  14 
Rochester  Row.  S.W.I.  7  p.m. 

MONDAY,  21  NOV. 

I.E.E.  (N.  Western).  Discussion:  "The  Teaching 
of  Electrical  Network  Theory  and  Its  Applications 
in  Electrical  Engineering."  Engineers'  Club. 
Manchester.  6.1  S  pm. 

I.E.E.  (N.  Eastern).  "Radiocommunication  in 
the  Power  Industry,"  E.  H.  Cox  and  R.  B. 
Martin.  Neville  Hall,  Westgate  Rd.  Newcastle 
upon  Tjme.  6.15  p.m. 

I.E.E.  (W.  Utilisation  Group).  "The  Character- 
istics and  Protection  of  Semiconductor  Rectifiers." 
D.  B.  Corbyn  and  N.  L.  Potter.  South  Western 
Electricity  Board  Demonstration  Theatre.  Old 
Bridge.  Bath.  6  p.m. 

I.E.E.  (Sheffield).  "Subscriber  Trunk  Dialling." 
D.    A.   Barron.   Angel   Hotel.   Brigg.  7  p.m. 

I.E.E.  (Reading).  "Electronics  in  the  Postal 
Mail  Services."  G.  P.  Copping.  George  Hotel. 
King  St.  7. IS  p.m. 

I.E.E.  (London  Graduates  and  Students). 
"Magnetic  Amplifiers  in  Power  Engineering." 
M.  J.  Pope.  Savoy  PI.  W.C.2.  6.30  p.m. 


Birmingham  Electric  Club.  "The  Fuel  Cell — 
A  Logical  Development  In  the  Conservation  of 
Natural  Resources,"  P.  W.  Jones.  Grand  Hotel. 
6.15  p.m. 

I.E.S.  (Bath  and  Bristol).  "Lighting  for  Pro- 
duction," W.  GusGOtt.  S.W.E.B.  Demonstration 
Theatre.  Bristol. 

I.E.S.  (Leeds).  "Eye  Strain  and  Glare  Dis- 
abilities in  Relation  to  Artificial  Lighting."  G. 
Black.  British  Lighting  Council,  24  Aire  St. 
6.15  p.m. 

Ipswich  and  District  Electrical  Association. 
"50  c/s  Single-phase  A.C.  Electrification  on 
British  Railways,'^  J.  W.  Grieve,  aectric  Hse. 
7.15  p.m. 

A.S.E.E.  (Bristol  and  West).  "Heavy  Industry 
Control  Gear."  Grand  Hotel.  Bristol.  8  p.m. 

TUESDAY,  22  NOV. 

I.E.E.  Joint  Meetings  with  Civils.  "The  Aswan 
Hydro-Electric  Scheme."  V.  Furuskog  and  G.  F. 
Kennedy.   Gt.   George  St.   S.W.I.   5.30  p.m. 

I.E.E.  (Electronics  and  Communications  Sec- 
tion). Conference  on  Electronic  Telephone 
Exchanges   until   24   Nov.   Savoy   PI,   W.C.2. 

I.E.E.  (N.W.  Supply  Group).  "The  Logical 
Design  of  Electrical  Networks  Using  Linear 
Programming  Methods."  U.  G.  W.  Knight. 
Engmeers'  Club.  Manchester.  6.15  p.m. 

I.E.E.  (N.E.  Graduates  and  Students).  "Oper- 
ating Mechanisms  for  Medium  Voltage  Switch- 
gear."  A.  Charlton.  Sunderland  Technical  College. 
6.30  p.m. 

I.E.E.  (S.  Midlands  Graduates  and  Students). 
"Automata  TV  Assembly,"  T.  L.  Harcombe. 
Training  (Mfice.  G.E.C..  Stoke.  7  p.m. 

iNSTinrriON  op  Plant  Engineers  (S.  Wales). 
"Electrical  Regulations  and  Safety  in  Factories." 
E.  Sutton.  Electricity  Showrooms,  62  Kingsway. 
Swansea. 

Institution  op  Mechanical  Engineers  (Lubri- 
cation Group).  Discuss'on:  "Bearing  Corrosion." 
Birdcage  Walk.  S.W.I.  6  p.m. 

British  Institution  op  Radio  Engineers  (S. 
Western).  "Transistors  in  Control  Circulu.**  E. 
Wolfendale.  School  of  Management  Studies. 
Unity  St,  Br'stol  1.  7  p.m. 

Society  op  Instrument  Technology  (Chelten- 
ham). "The  Operation  and  Control  of  ERNIE." 
Belle  Vue  Hotel.  7.30  p.m. 


Calcutta  Electric  Supply 

Sales  Still  Growing 


THE  sixty-third  annual  general  meet- 
ing of  the  Calcutta  Electric  Supply 
Corporation  Ltd.  was  held  on  10  Nov. 
in  London,  Sir  Harry  Burn,  K.B.E.,  f.ca., 
the  chairman,  presiding. 

Here  is  an  extract  from  his  statement: 

Industry  continues  to  expand  through- 
out the  whole  of  the  licensed  area  and 
housing  development  proceeds  in  Calcutta 
and  its  suburbs  to  remedy  the  shortage 
of  dwelling  space  for  all  classes  of  the 
population.  The  demand  for  energy 
grows  and  I  am  able  to  report  increased 
sales  to  all  classes  of  consumers  during 
the  year  ended  31  N^arch,  I960.  The 
total  energy  sold  increased  by  140  million 
units  to  1,817  million  units.  The  major 
portion  of  the  increase  in  demand  came 
from  industry. 

Energy  sold  for  power  purposes  refers 
principally  to  industrial  demand,  which 
accounted  for  90%  of  these  sales.  The 
balance  covers  public  water  works  and 
domestic  power,  the  latter  being  mostly 
for  air-conditioning  and  refrigeration.  All 
the  princioal  classes  of  industrial  con- 
sumer recorded  his;her  consumption  than 
in  any  orevious  years.  The  jute  industry, 
our  largest  consumer,  increased  their 
demands  by  18  million  units  to  430 
million  units. 

Further  progress  in  modernisation  and 
rationalisation  of  jute  mill  machinery 
has  helncd  to  imorove  trading  conditions 
for  this  industry,  whose  exoorts  were  the 
highest  for  ten  years.  Next  in  imoortance 
are  rolling  mills  and  engineering  work- 
shops, whose  consumption  increased  by 


32  million  units  to  243  million  units. 
Expansion  will  continue  when  supplies 
of  steel  improve.  Of  the  remainder  of 
our  industrial  consumers  the  most  impor- 
tant are  cotton  mills,  chemical  works 
and  paper  mills. 

Further  expansion  took  place  in  the 
demand  for  low  tension  industrial  power, 
sales  increasing  by  14  million  units  to 
114  million  units,  and  the  number  of 
consumers  again  increasing  by  over  1,000 
to  more  than  15,500. 

The  effect  of  the  increase  in  the 
demand  for  energy  is  shown  in  the 
revenue  account  where  it  will  be  seen 
that  the  receipts  from  sales  of  current 
have  risen  by  over  £700,000  to  approxi- 
mately £9.000,000. 

It  is  proposed  to  pay  a  final  dividend 
of  4%  (actual)  on  the  Ordinary  stock 
making  7i%  (actual)  for  the  year.  The 
net  earnings  for  the  year  have  enabled 
the  company  further  to  strengthen  its 
internal  finances  and  also  oermit  of  an 
increase  in  the  final  dividend  on  the 
Ordinary  stock. 

Caoital  expenditure  during  the  year 
amounted  to  £1,160,000  and  was  almost 
entirely  for  our  transmission  and  distri- 
bution systems.  By  far  the  greater  part 
of  the  exoenditure  was  on  mains  and 
service  connections.  The  forecast  of 
caoital  exoenditure  over  the  next  four 
years  based  on  the  anticipated  increase 
in  demand  indicates  an  annual  outlay 
of  not  less  than  £1i  million  on  our 
transmission  and  di<itribution  systems. 

The  report  was  adopted. 


WEDNESDA V»  23  NOV. 

I.E.E.  (Southern).  "Applications  of  Opentioul 
Research  Techniques  to  C.E.G.B.  Plant  Prob- 
lems.** A.  W.  Ingram.  C.E.G.B.  Offices.  Ill 
High  St.  Portsmouth.  6.30  p.m. 

I.E.E.  (S.W.  Scotland).  "A  Survey  of  Street 
Lighting  and  its  Future/*  W.  R.  Stevens  and 
H.  M.  Ferguson.  Institution  of  Engineen  and 
Shipbuilders.  39  Elmbank  Crea.  Glasgow.  6  pjn. 

Institution  op  Mechanical  Enoineees.  "Bbenn 
Ffestiniog  and  Other  Medium  Head  Pumped 
Storage  Schemes  in  Great  Britain,"  H.  Headland. 
Birdcage  Walk.  S.W.I.  6  p.m. 

British  Institution  of  Radio  ENOiNEats 
(Electro- Acoustics   Group).    "Objective  and  Sub* 

S'  ctive    Requirements   for   Loudspeakers, "  F.  H. 
rittain.  London  School  of  Hygiene  and  Tropical 
Medicine.  Keppel  St.  W.C.I.  6.30  p.m. 

British  Institution  op  Radio  Engineeis 
(Southern).  "Radio  Aids  for  Automatic  Landing 
Developed  bv  the  Blind  Landing  Experimental 
Un't,**  J.  S.  Shayler.  Famborough  Technical 
College.  7  p.m. 

British  iNSTiTtmoN  op  Radio  Engineexs 
(S.  Wales).  "Radio  Navigational  Aids  in  Air- 
craft.*'  Welsh  College  of  Advanced  Tccfanokv. 
Cardiff.  6.30  p.m. 

British  iNSTmrnoN  op  Radio  Engineeis 
(W.  Mdlands).  Discussion:  "The  Various  Routes 
to  Professional  Qualifications  in  Electronic  En- 
gineerng.*'  Birmingham  University.  Edgbastoa. 
6.15  p.m. 

NoRPOLK  Electrical  Circle.  Annual  dinner. 
Flixton  Room.  Norwich.  7.15  p.m. 

THURSDAY,  24  NOV. 

I.E.E.  (S.  Midlands  Education  Discosioo 
Circle).  "The  Study  of  Non-Unear  Circuits  ic 
Under-Graduate  Level."  College  of  Advanced 
Technology,  Birmingham.  6  p.m. 

I.E.E.  niugby  Graduates  and  StodenU).  "Factt 
on  Slou.*'  D.  C.  MacDonald.  CoDcge  of  En- 
gineering Technology.  6.30  p.m. 

I.E.E.  (Cambridge  Electronics  and  Measuremem 
Group).  "Television  Recording :  A  Survey  of  the 
Problems  and  Methods  Currently  in  Use,"  I 
Redmond.  Cavendish  Laboratory.  8  p.m. 

iNsrmrriON  op  Civil  Engineers.  Discussion: 
"The  Operation  of  the  General  Conditions  of 
Contract  for  Works  of  Civil  Engineering  Con- 
struction." Gt.  George  St,  S.W.I.  5.30  p.m. 

Institution  op  Plant  Engineers  (Sheffield). 
"The  Introduction  of  Planned  Maintemoce 
Systems,"  A.  F.  Stedman.  Grand  Hotel.  7.30  pjn. 

Society  op  Instrument  Technology  (Oiesier). 
"Maintenance  and  Operational  Experience  of  i 
Dau  Logging  Installation,"  D.  C.  Austin.  Lectnic 
Theatre,  Admin.  Bldg..  The  Associated  Ethyl  Oi- 
Ltd..  Oil  Sites  Rd,  Ellesmere  Port.  Wlrral.  7 pm. 

A.S.E.E.  (S.  London).  "Stage  niuminatioa.'' 
F.  E.  Brown.  Greyhound  Hotel.  High  S. 
Croydon.  8  p.m. 

I.E.E.  (S.  Midlands  Graduates  and  Students). 
Dinner-dance  at  The  Bam,  Hockley  Heath.  Spin- 

FRTOAY,  25  NOV. 

I.E.E.  (N.E.  Graduates  and  StndcnU).  '^ 
D'rect  Generation  of  Electricity,"  B.  C.  Undkf. 
Grey  HaU,  King*s  C:oIkge.  Newcastle.  6.30  p.ffl. 

Junior  Institution  op  Engineers.  A.G.M. 
Pepys*   Hse,   14  Rochester  Row,   S.W.I.  7  p-O 

iNSTiTtrnoN  op  Plant  Engineers  (Binninghim). 
"British  Railways  Electrification  Scheme."  W.  B. 
Marrian.   Imper'al  Hotel,   Temple  St.  7.30  pJn. 

Society  op  Instrument  Technology  (Scottish). 
"Instrumentat'on  of  a  Space  Vehicle."  Dr  A.  E- 
Roy.  Glasgow  University.  7.15  p.m. 

A.S.E.E.  (Coventry  and  District).  "A  Histonr 
of  Tape  Recording."  G.  Dawson.  E.M.EB. 
Sports  and  Social  Club,  Merrick  Lodge.  Saodf 
La,  Coventry.  7.30  p.m. 

MONDAY,  28  NOV. 

I.E.E.  (Education  Orcle).  Discnnion:  "Tnifliai 
for  Research."  Savoy  Pl,  W.C.2.  6  p.ni. 

I.E.E.  (Mersey  and  N.  Wales).  ••TheTmlstoi»7; 
Their    Theory.     Manufacture    and    AppUcatioo. 
R.  W.   A.  Scarr  and  R.   A.  Setteringtoo-  ^^ 
Institution.  Colauitt  St,   Liverpool.  6.30  p.tn. 

I.E.E.  (S.  Midlands  Electronics  and  MesAU*- 
mcnt).  "Static  Switching,"  G.  L.  Butcher.  !*«*■ 
Watt  Memorial  Institute,  Birmingham.  6  P-^* 
Tea  5.30  p.m. 

I.E.E.  (E.  Anglia).  "An  Introduction  to  ^ 
tronic  Comouters."  R.  C.  M.  Barnes.  Elccf* 
Hse,  Ipswich.  6.30  p.m. 

I.E.E.  (W.  UtilJwtion  Group).  "Discrim^^ 
B'-twcen  h.r.c.  Fuses,"  E.  Jacks.  S.  Welttf}' 
Electricity  Board  Lecture  Theatre  Centre,  Bri*^ 
6  p.m. 

I.E.E.  (N.  Staffs).  "A  Survey  of  Street  LigbtJ* 
and  Its  Future."  W.  R.  Stevens  and  H.  ^• 
Ferguson.    Mechanical   Institute,    Crewe.   7  P-*- 

I.E.S.  (Birmingham).  "Production  of  i^ 
Sources."  H.  R.  Ruff.  Regent  Hse,  St.  PhflfiP* 
PI.  Colmore  Row.  6  p.m. 
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diffused  silicon  rectifiers 


T  CLOTH 


Now— all  the  advantages  of  Silicon  Rectifiers  for  the  general  Industrial  user.    The  Texas 
ISIOI  series— most  price-conscious  range  of  Silicon  Rectifiers  today— are  engineered  to  the 
high  standards  you  expect  from  Texas.      They  are  designed  and   priced  for  Industrial 
Applications— please  write  or  telephone  for  fuller  details  today. 
Deliveries  can  be  made  ex  stock. 


^eak  Inverse  Voltage  at  —-ICC  to  +  100°C 
Average  Rectified  Forward  Current  at  +50''C 
average  Rectified  Forward  Current  at  +IOO''C 
-ecurrent  Peak  Forward  Current  at  +25''C 
Urge  Current,  I  cycle  at  60  c/s  at  +25''C 
operating  Temperature,  Ambient 
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Write  for  Data  Sheets  and  Application  Information  on  these  and  other  TEXAS  devices  which  include 


Silicon  Transistors  {Signal  -  U.H.F.  ■  Power) 
Germanium  Transistors  (U.H.F.  ■  Power) 
Silicon  Rectifiers  &  Diodes 

(High  Voltage  ■  Signal  ■  Computer  ■  Photo  -  Zener) 


Silicon  Zener  Voltage  Regulators 
Silicon  Controlled  Rectifiers 
Semiconductor-Grade  Silicon 


Texas 


Instruments 

LIMITED 

DALLAS  ROAD  BEDFORD  ENGLAND 

BEDFORD  MOSI  CABLES;  TEXINLIM  •  BEDFORD         Q 
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a  compact  cable  company 
combining  the  resources, 
experience  and 
manufacturing  capacity 
to  suppiy 
every  type  of  wire 
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^^H       and  cable  to  the 

^f^m       electrical  industry  _ 

^^^       throughout  the  world  '^.^W^^  <»  V  ^^^  t 
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Wylex  build  quality  into 


Switched  Spur  Boxes  by  wylex  offer  the  extra  quality  that  you 
would  expect— and  at  no  extra  cost!  Featuring  the  WYLEX  DP/AC 
switch  (13  amp.)— proved  by  years  of  extensive  service.  The  right 
choice  when  connecting  fixed  appliances  to  Ring  Main  Circuits. 
Fitted  with  B-S.  1362  cartridge  fuse.  iWade  flush  to  fit  Standard  Ring 
Main  Box  or  Surface  All-lnsulated.  With  or  without  Pilot  Light, 
Brown  or  Ivory. 

eeOROE  H.  SCHOLES  a  eO  ltd  •  W»l«x  iHorVi*  •^^\.Yi6Ti»Yi«L>ii»i»i»»\iVMt 


COOKER  UNITS 
SWITCH  FUSE 
CONTROL  UNITS 
SWITCHES.  SPUR  BOXES 
PLUGS  &  SOCKETS 
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LOW  INITIAL  COST 
SHORT  CIRCUITTESTED 
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SUPPLY  ON  THE  AIR 

Use  of  radio  communication  by  the  supply  industry  has  been  increasing  steadily 
over  the  past  decade  and  the  general  review  of  the  present  situation,  presented 
in  an  lEE  paper  last  week,  is  timely.  It  shows  that  the  situation  is  far  from 
being  fully  satisfactory.  The  widespread  demand  for  radio  communication  facilities 
makes  it  difficult  for  the  industry  to  get  anywhere  near  the  facilities  it  would  like 
for  its  mobile  radio  stations  and  acts  as  a  severe  restriction  in  the  technically 
important  field  of  radio  links  between  fixed  stations.  In  its  fight  to  obtain  an 
allocation  of  a  number  of  communication  channels  commensurable  with  its 
importance  to  the  country's  functioning,  the  supply  industry  has  been  hampered 
by  lack  of  appreciation  of  its  special  requirements,  with  lengthy  messages  having 
to  be  passed  and  repeated  back,  effectively  giving  continuous  transmission  when 
complicated  switching  operations  are  being  carried  out  in  storm  breakdown 
conditions.  Continued  pressure  by  the  industry's  representatives  on  the  Post  Office 
committee  dealing  with  frequency  allocations  is  producing  some  improvement  in 
this  respect,  at  the  cost  of  using  ever-narrower  wavebands  for  working;  but  the 
progress  that  can  be  reported  in  the  fixed  station  communication  links  is  not  so 
impressive.  It  is  most  difficult  to  obtain  permission  to  operate  such  links  in  the 
UK,  at  least  where  telephone  landlines  are  a  possible  alternative;  but  for  some 
supply  purposes  radio  links  have  advantages  which  are  quite  separate  from  cost 
considerations.  Because  they  introduce  no  appreciable  phase  shift  into  signals, 
unlike  landlines,  radio  links  are  potentially  well-suited  to  protection  schemes 
working  on  phase-comparison  principles.  When  the  distribution  side  ot  the 
industry  is  considered,  the  multiplicity  of  substations  makes  radio  links  potentially 
more  attractive  economically  than  line  links  for  communication,  protection  and 
telemetering  procedures.  In  exploiting  such  possibilities,  Britain  at  present  lags 
behind  overseas  supply  administrations. 

DANGER  OVERHEAD 

Last  year,  almost  one-third  of  the  fatal  electrical  accidents  coming  within  the 
jurisdiction  of  the  factory  inspectorate  were  caused  through  contact  with  live 
overhead  lines.  The  typical  accident  in  this  category  is  electrocution  of  some 
construction  site  worker  when  the  jib  of  a  crane  comes  into  contact  with  the 
overhead  line — or  near  enough  to  cause  a  flashover.  Since  the  lines  are  clear  to 
see,  accidents  of  this  sort  should  be  easily  preventable,  but  because  of  the  rather 
casual  attitude  taken  to  the  danger  and  the  lack  of  appreciation  of  what  constitutes  a 
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safe  clearance,  fatalities  continue  to  occur.  To  meet 
this  situation,  a  specific  requirement  has  been 
included  in  the  new  safety  code  for  the  building  and 
civil  engineering  industries,  issued  in  draft  form  by 
the  Ministry  of  Labour  recently.  Under  the  code  it 
will  be  an  absolute  duty  to  take  all  practicable  pre- 
cautions to  prevent  danger  when  overhead  power 
lines  are  near  a  site.  Barriers  are  means  of  doing  this, 
as  the  draft  regulation  recognises;  and  such  barriers 
may  take  many  forms,  even  that  of  a  cradle  around 
the  power  lines.  It  is  certain,  then,  that  supply 
engineers  will  become  closely  involved  in  giving 
advice  about  implementation  of  the  new  requirement. 
They  have  been  willing  to  help  in  the  past;  but  the 
casual  attitude  of  some  contractors  to  the  electrical 
danger  presented  by  overhead  lines  has  prevented 
the  advice  from  being  more  effective.  A  question  for 
consideration  is  whether  the  "practicable  pre- 
cautions" ought  to  include  notification  to  an  elec- 
tricity board  that  cranes  will  be  near  a  line. 

STARTING  CURRENTS 

Starting  currents  on  squirrel-cage  motors  are  a 
constant  subject  of  concern  to  installation  engineers, 
even  though  restrictions  on  direct-on-line  starting  are 
far  less  stringent  than  they  used  to  be.  The  subject  is 
discussed  in  an  article  we  publish  this  week  on 
ships'  auxiliaries;  but  the  points  made  have  much 
more  general  application.  The  current  transient  that 
occurs  on  transition  from  star  to  delta  connection 
when  that  form  of  starting  is  employed  is  now 
generally  recognised.  Its  magnitude  can  easily  exceed 
that  which  would  occur  if  simple  d.o.l.  starting  were 
used,  but  its  rather  short  duration  makes  it  of 
relatively  little  importance  on  systems  having  reason- 
able capacity  compared  with  the  rating  of  motor 
being  started.  Not  so  generally  recognised  is  the 
initial  surge  of  current  involved  that  can  occur 
with  auto-transformer  starting.  The  cause  here  is 
the  magnetising  current  inrush  when  the  transformer 
is  first  excited.  In  unfavourable  circumstances,  this 
can  substantially  exceed  the  current  that  would  flow 
with  direct-on-line  starting,  though,  again,  the  rate 
of  current  decrement  is  high  and  the  transient  lasts 
for  only  a  couple  of  cycles  or  so.  Practical  impor- 
tance of  these  excess  currents  may  be  relatively 
slight,  but  they  should  be  kept  in  mind  whenever 
the  choice  has  to  be  faced  between  simple  starting 
and  the  use  of  some  reduced  voltage  device. 

CHANGE-OVER  COMPLETE  IN  CANADA 

The  largest  frequency  conversion  scheme  ever:  this 
is  but  a  pale  description  for  the  programme  com- 
pleted last  year  by  the  Hydro-Electric  Power 
Commission  of  Ontario.  Originally  planned  to  take 
15  years,  the  change  from  25  c/s  to  60  c/s  was 
finished  within  ten  years.  The  annual  report  reviewed 
this  week  contains  a  special  account  of  the  work, 
and  this  makes  clear  that  one  of  the  embarrassing 
features  was  the  continuous  growth  of  the  system 
during    the    change-over.    Originally    estimated    to 


cover  three-quarters  of  a  million   consumers,  tti 
scheme  eventually  involved  over  one  million 
while  in  the  beginning  domestic  consumers  had  m, 
average  of  2*7  frequency-sensitive   appliances,  t 
wards  the  end  of  the  programme  this  had  groiMnc:^^ 
to  nearly  six  per  consumer.  Not  surprisingly,  the 
was  over  double  the  estimated  figure  and,  excludin. 
the  amounts  borne  by  consumers  and  the  muoicm^ 
palities  responsible  for  converting  their  own  distiibu^ 
tion  equipment,  a  total  of  S352  million  had  to 
met  by  the  Commission.  Inevitably,  a  change-ov^ 
scheme  of  this  magnitude  must  bring  to  light  soam. 
droll  uses  of  electricity,  and  perhaps  the  quaintest 
the  small  motorised  door  which  opened  automatical!.^^ 
to  let  a  cat  out  and  in,  while  the  most  sophistica 
was  surely  the  electrical  bridge  table  which  shvM 
and  dealt  the  cards.  With  seven  million  pieces 
equipment  converted,  however,  the  accent  ol  ttfe 
scheme  must  essentially  be  on  its  magnitude,  and 
the  report  makes  plain,  but  it  is  modestly  reticent 
the  organisation  and  swamp  change-over  techniqo. 
that  were  developed  to  such  perfection  that  they  mux. 
remain    an    outstanding   experience    of   this  gri 
standardisation  project. 

PATH  TO  PROFESSION 

The  recent  publication,  after  only  three  and  a 
years,  of  a  revision  ot  the  lEE's  report  on  the  tra 
ing  of  graduate  engineers  is  an  indication  of 
speed  at  which  ideas  are  becoming  clarified  in 
important  field.  The  revised  version  of  the  re 
differs  from  its  predecessor  mainly  through  m 
explicit  recognition  that  the  man  who  has  attain 
professional  academic  qualifications  will  not 
too  kindly  to  a  dull  apprenticeship.  He  will  beco 
dissatisfied  if  his  intellect  is  expected  to  mark 
while  he  gains  some  basic  experience.  Keep  the 
occupied  mentally  as  well  as  physically  is  the  wa 
word,  one  which  will  be  appreciated  by  some  vl^^ 
spent  their  two  years  of  post-graduate  apprenticest*^*^^ 
a  decade  or  so  ago.  This  thought  is  carried  furtl3 
by  the  recognition  the  report  gives  to  the  pr<rfessior* 
equivalent  of  training  on  the  job — experience  iim 
staff  appointment.  This  approach  is  clearly 
compared  with  the  formal  training  scheme,  but  it 
one  that  can  certainly  work  successfully  when 
senior  engineers  concerned  are  willing  to  spend  so: 
time  over  the  training  of  their  junior  coUeaga 
Direct  responsibility  in  such  cases  can  act  as 
forcing  ground  of  effort  and  intelligence  so  as 
compensate  fully  for  any  gaps  left  by  the  relativ^^*^ 
haphazard  programme  necessarily  followed.  That  ^ 
should  now  be  sanctioned  is  one  of  many  rec^ 
signs  of  broader  thinking  in  the  continuous  concc^ 
of  the  lEE  Council  to  maintain  or  raise  the  stands- 
of  professional  qualification.  More  liberal 
about  the  means  to  this  end  rightly  invrfv^ 
removing  some  of  the  unnecessary 
obstacles  along  a  path  which  it  is 
far  from  easy  to  negotiate  even 
without  them. 
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Motor  control  gear 
I  for  aitemating  current  ships 
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nil   by  R.  A.  F.  Craven,*  a.m.i.e.e. 


PART  2 


L  requirements  for  motor  control  gear  for 
hips  having  a.c.  auxiliaries  were  discussed  in 
.  part  of  the  present  article,  when  particular 
given  to  specification  and  selection  and  to 
f  the  starter  from  the  aspect  of  short-circuit 
The  present,  concluding,  part  deals  with 
md  starter  performance. 

Itage  Starters 

nit  in  the  size  of  motor  that  can  be  started 
^d,  reduced  voltage  starting  is  used.  The 
3urse,  to  reduce  the  starting  current.  Since 
of  the  squirrel-cage  motor  remains  of  prime 
ion  in  starting  current  is  achieved  by  reduc- 
ase  voltage  applied  at  start  to  the  motor 
'  than  introducing  slip-ring  machines.  Most 
;e  starters  are  either  star-delta  or  auto- 
d  it  is  both  interesting  and  useful  to  study 
starting  characteristics  as  distinct  from  the 
ig  current,  torque  and  speed  relationships 
id.  Because  we  are  dealing  with  the  starting 
1  a  supply  source  which  is  small  compared 
istrial  power  supplies,  transient  phenomena 
le  study. 

straight  away   that  extensive   observation 
nsient  currents  of  high  amplitude  do  not 
the  ship*s  power  supply  and,  if  manifest 
y  in  light  flicker.^ 


loads  found  on  board  ship  do  not  present 
I  problems  for  d.o.I.  starters, 
iced  voltage  must  be  intro- 
isideration  must  be  given  to 

t  is  worth  while  saying  that 
al  Electrical  Manufacturers' 
classification  of  standard 
notor  torque,  current  and 
A,  B,  C,  D  and  F)  is  so 
1  while  that  it  must  be  hoped 
nufacturers  will  soon  follow 
le  limitation  it  may  put  on 
ue  to  the  user  and  control- 
i  very  high. 

la,    breakaway,    accelerating 
es,  arc  important  in  specify- 
rting  characteristics. 
yrque  is  the  torque  required 
rercome    the    greatest   static 


friction  that  can  be  expected  under  the  worst  conditions 
(low  temperature  or  inadequate  lubrication,  for  example). 
Accelerating  torque  is  the  net  torque  (i.e.  motor  torque 
less  the  resisting  torque  of  the  drive)  available  for  accelera- 
tion of  the  drive  and  motor  rotor  inertias.  Peak  torque  is 
the  maximum  value  of  any  pulsating  torque  when  the 
motor  is  running  at  normal  speed. 

The  main  driven  loads  are  centrifugal  fans,  pumps  and 
compressors  and  reciprocating  compressors. 

The  three  centrifugal  drives  have  similar  torque/speed 
characteristics  (torque  proportional  to  square  of  speed)  and 
the  required  torques  are,  in  terms  of  full-load  torque  (f  J.t); 

Breakaway  torque  0-2  to  0-3  times  f.l.t 

Accelerating  torque  0-1  to  0-25  times  f  J.t 

Peak  torque  1-0  times  f.l.t. 

Reciprocating  compressors,  however,  present  a  more 
difficult  starting  problem. 

Breakaway  torque  1-0  to  1*5  times  f.l.t. 

Accelerating  torque  0-7  f.l.t. 

Peak  torque  1-3  to  1-7  times  f.l.t. 

The  specified  permissible  voltage  drop  determines,  as  a 
first  step,  the  maximum  starting  current  or  kVA  and  it  is 
conveniently  expressed  as  a  percentage  of  generator 
capacity.  Although  it  may  be  easier  to  ignore  the  power 
factor,  it  nevertheless  does  afiect  the  amplitude  of  the 
permissible  starting  kVA  and  it  is  certain  that  the  higher 
the  power  factor  at  start,  the  less  the  voltage  disturbance. 
Neither  auto-transformer  nor  star-delta  starting  assist  in 
this  respect,  but  primary  resistor  starting  does  and  where 
voltage  drop  is  critical  this  form  of  starter,  with  its  inherent 
ability  to  give  a  higher  power  factor  at  start,  i»  worth 
careful  consideration. 


;  a  director  of  Watford  Electric 
ing  Ltd.  The  article  is  based 
iven  at  the  Royal  Technical 
KT,  in  a  series  on  aitemating 
Qe  auxiliaries.  Part  1  appeared 
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Fig.  6,     Variation  of  torque  and  current  with   speed   for   star-delta   and   auto- 
transformer  starters 
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Large  motors  are  unlikely  to  be  started  frequently  and 
it  has  been  said  that  a  starting  kVA  of  up  to  50%  of  the 
generator  capacity  is  acceptable  for  cargo  ships  and  up 
to  about  20%   for  passenger  ships.^ 

Star-delta  Starters 

Where  the  breakaway  torque  is  not  more  than  30% 
f.l.t.,  star-delta  starting  can  be  used.  The  torque-speed  and 
current-speed  curves  for  star-delta  starting  in  Fig.  6 
are  rather  idealised  pictures  of  what  really  happens  during 
the  starting  sequence,  and  the  oscillogram  in  Fig.  8(a) 
is  quite  typical.  The  current  on  closing  the  star  contactor 
is  quite  normal;  it  is  33%  of  full  voltage  current.  The 
current  should  fall  to  about  half  this  value  when  the 
star  contactor  opens,  the  motor  then  ceases  to  accelerate 
and  when,  about  two  cycles  later,  the  delta  contactor 
closes,  a  high-peak  current  appears  (the  largest  peak 
appears  in  the  red  phase  in  the  present  example).  What 
happens  is  that  when  the  motor  is  disconnected  it 
behaves  as  an  alternator  with  a  decaying  field  and 
reducing  speed,  and  the  terminal  voltage  appears  as 
shown  in  Fig.  7.  If  the  reduction  in  speed  is  sufficient, 
reconnection  to  the  supply  (by  the  delta  contactor)  may 
occur  when  the  supply  and  motor  voltages  are  in  opposi- 
tion and  the  current  rises  transiently  to  a  value  which  may 
exceed  that  which  would  be  attained  by  d.o.l.  full  voltage 
start.  For  comparison,  a  d.o.l.  start  of  the  same  motor  is 
shown  in  Fig.  8(b).  If  an  attempt  is  made  to  reduce  the 
transition  pause  to,  say,  less  than  1  cycle,  then  there  is 
danger  of  a  short-circuit  occurring  if  the  motor  is  stalled 
or  running  slowly;  the  star  contactor  on  opening  may  arc 
for  as  much  as  one  cycle,  which  would  be  quite  normal 
under  such  circumstances,  and  the  delta  contactor  on 
closing  would  apply  a  short-circuit  through  the  star  con- 
tactor arc.  The  time  delay  provided  by  a  simple  normally- 
closed  contact  on  the  star  contactor  does  not  give  sufficient 
interval  for  the  energising  of  the  delta  contactor. 

The  transient  torque  at  changeover  will  also  be  very  high 
whenever  high  current  transients  are  present,  but  the  effect 
in  practice  although  noticeable  from  the  "thump"  that 
occurs,  is  not  serious. 

The  star-delta  starter  provides  a  convenient  reduced- 
voltage  start,  and  although  high  current  and  torque 
transients  do  occur  at  transition,  their  duration  is  very 
short  (one  or  two  cycles)  and  generally  the  effect  is 
negligible  and  there  is  no  serious  justification  for  closed 
transition  star-delta  starting  of  the  kind  provided  by  the 
Wauchope  connection. 

Auto-transformer  Starter 

The  auto-transformer  starter  is  the  most-of ten  used  of  the 
reduced  voltage  starters.  It  provides  greater  flexibility  than 


Supply  voltage 
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Generated  voltage 
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Lower  traces  show  current  and  speed 

Fig,   7.     Voltage    appearing  at  motor  terminals  immediately  after 
disconnection  of  motor  from  supply,  as  on  star'to-delta  connection 
transition  during  reduced-voltage  starting 


the  star-delta  starter  because  choice  of  accelerating  torque 
and  current  is  not  limited  to  a  single  value.  An  example 
of  a  100  h.p.  starter  was  shown  in  Fig.  2  on  the  left-hand 
side.  It  is  not  always  clearly  understood  that  the  line 
current  and  torque  are  still  related  directly  (neglecting 
the  transformer  magnetising  current  for  the  moment)  and 
that  for  34%  of  full  voltage  starting  and  accelerating 
torque  the  line  current  is  roughly  34%  of  full-voltage 
starting  current,  i.e.,  it  would  be  the  same  as  star-delta 
But,  of  course,  whereas  it  is  possible  to  choose  any  starting 
current  or  torque  up  to  full-voltage  values,  normally  only 
three  auto-transformer  tappings  are  provided  to  give  40%, 
60%  and  75%  motor  terminal  voltage.  These  tappings 
provide  16%,  36%  and  56%  of  the  full  voltagp  line 
current  and  torque. 

Fig.  6  shows  the  speed-torque  and  speed-current  curves 
for  a  motor  working  on  60%  and  75%  tappings.  The  60% 
tapping  provides  a  performance  ideally  identical  to  the 
star-delta  start. 

Realistically,  only  the  75  %  tapping  is  of  positive  value; 
the  40%  tapping  gives  too  low  a  starting  torque  generally, 
the  60%  could  be  approximated  by  a  star-delta  start.  Tht 
auto-transformer  starter  is  very  necessary  for  the  more 
difficult  starting  conditions  of  high  breakaway  torque  and 
accelerating  torque  required  by  reciprocating  compressoa 


Transients  in  Aoto-transformer  Starters 

The  oscillogram  (c)  in  Fig.  8  shows  the  transients 
which  can  occur  during  starting.  Particular  attention  should 
be  given  to  the  high  peak  at  the  start.  What  is  so  often 
overlooked  in  discussing  this  form  of  starter  is  the  high 
inrush  magnetising  current  of  the  transformer.  Oscillogram 
(d)  shows  the  magnetising  current  of  a  40  h.p.  auto- 
transformer.  The  steady  magnetising  current  is  26  A  rms 
but  at  switch-on  the  inrush  current  is  500  A  peak.  (Hk 
d.o.1.  current  of  a  40  h.p.  motor  is  about  550  A  peak.) 

The  highest  magnetising  current  transient  occurs  wfaeu 
the  switch  is  closed  as  the  voltage  passes  through  zero 
and  is  executing  the  maximum  rate  of  change.  If,  at  the 
same  instant,  the  residual  magnetic  state  of  the  trans- 
former is  in  the  opposite  sense,  then  the  magnetising 
current  tends  to  the  limit  imposed  only  by  the  winding 
resistance.  The  phenomenon  is  very  pronounced  in  motor 
starter  auto-transformers  because  the  designed  flux  density 
of  the  transformer  is  usually  almost  at  the  saturation  level 
(18,500  gauss  in  the  auto-transformer  discussed.) 

The  effect  of  magnetising  inrush  current  is  well  illus- 
trated in  oscillogram  (c),  where  the  primary  and  secondary 
currents  of  the  same  phase  are  shown.  The  secondary 
current  behaves  quite  normally  but  the  primary  current 
is,  in  fact,  initially  very  much  higher  than  the  secondary 
current,  whereas,  of  course,  it  should  be  smaller.  In  this 
particular  case,  the  peak  current  is  1-6  times  peak  currco> 
shown  in  Fig.  8(b)  for  the  identical  motor  started  on  ful^ 
voltage.  The  duration  of  the  transient  is  quite  short  (t^^ 
cycles)  and  in  the  example  chosen  it  is  one  of  the  nio^^ 
pronounced  seen;  nevertheless,  the  phenomenon  is  alway^ 
present  unless  the  switching  sequence  is  such  that  the  tin^^ 
and  tapping  point  contactors  are  timed  to  close  befor^ 
the  star  contactor.  The  inrush  current  is  thereby  reduced,*- 
but  only  provided  that  the  impedance  of  the  part  of  the^ 
transformer,  which  initially  behaves  as  a  series  reactor, 
is  significant. 

The  provision  of  closed  transition  or  the  Komdorfer 
connection  is  frequently  used  and  this  does  reduce  the 
transients  at  changeover  from  full  to  reduced  voltage 
running.  The  example  shown  is  a  Korndorfer  starter. 


:lrical  Timei,  24  November, 


iiiHKW 


iZu'-imi^M-XiS^^ 


I'llilllMilllih. 


'J||\AMVV»V«V«V««W«W»WM 


M:::!z:!iH3mmmm 


ii!||ilivi!i|.|n'r'"!l!l!||i;!!'l'l!'|l||;l";;i;|ii|i|m|ijH^ 


liiiiiiiiiiiiiiiiiiiimi 


iniiSii;ilrill;i|iii 


Dmm 


-^'pAAAMWAA^VWWMf^VMa 


Hi.  e.   Crra,,  o,tra.,,.„  ft,  „,™  ,^  ^,„„„  j„„„,  „„„  ,^^^^  ^|^,^^  ^^ 


7W 


Tabl%  1. 

Cpmparativ*  P«rformaii( 

n  Mid  Coat  of  Startora 

Max. 

Starter 

Startinf 

Startinf 

Surtinf 

transiant 

Duration 

Surtinf 

Cost 

Typ« 

current 

Torqua 

powar 

currant 

of 

tima 

t 

Is 

T. 

factor 

durinf 
surt  Ip 

Ipin 
cydas 

Direct  on  Wif 

1-0 

10 

0-4 

Nona* 

Nona* 

1-0 

1-0 

Star^alta 

0-33 

0-33 

0-4 

1-2 

1  to  2 

3-4 

2-3 

Auto  Trans. 

40%  up     ... 
60%  tap     ... 
TSJJup     ... 

0-2 

0-16 

0-3    . 

1-2 

1  to  2 

4-0 

2-9 

0-4 

0-36 

0-35 

1-6 

1  to  2 

3-2 

2-9 

0-6 

0-S6 

0*35 

1-8 

1  to2 

2-0 

2-9 

Primary  RMist. 

0-58 

0-33 

0-8 

Nona* 

Nona* 

3-4 

25 

*  Tha  asymmatrical  currant  paalc  at  surt  is  not  considarad.    f  Thasa  ara 

ralativa  cosu  iMsad  on  a  50  li.p.  surtar. 

Primary  Resistor  Starters 

For  no  obvious  reason,  the  primary  resistor  starter  has  not 
been  very  widely  used  in  this  country,  but  it  can  provide  a 
very  simple  and  reliable  and  relatively  cheap  form  of 
reduced-voltage  start. 

The  starter  consists  simply  of  a  line  contactor,  a  three- 
phase  resistor  bank,  a  short-circuiting  contactor  for  the 
resistor,  and  a  timer.  The  required  starting  current  and 
torque  is  more  easily  accommodated  than  it  is  with  the 
auto-transformer  starter  and  there  are  no  transients.  There 
is  also  the  advantage  that  as  the  motor  accelerates  before 
transition,  the  terminal  voltage  increases  and  so  does  the 
torque. 
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The  disadvantage  is  that  the  starting  torque  and  current 
are  no  longer  directly  related  and,  therefore,  the  startiog 
current  for  a  primary  resistance  start  is  somewhat  higher 
than  that  for  an  auto-transformer  start  for  the  same  torque. 

Expressed  more  precisely:  with  auto-transforaier  and 
star-delta  starters  the  line  current  and  starting  torque  are 
reduced  as  the  square  of  (motor  terminal  voltage/oonnal 
voltage),  while  with  a  primary  resistor  starter  the  torque 
is  reduced  as  the  square  of  (motor  terminal  voltage/normal 
voltage)  as  before,  but  the  line  current  is  only  reduced 
directly  as  this  ratio. 

However,  the  starting  p.f.  is  somewhat  hi^er  and 
voltage  dip  during  start,  which  is  the  true  limiting  factor^ 
is  somewhat  less  as  a  result. 

There  can  be  do  doubt  that  the  primary  resistance  (or 
reactor  preferably)  starter  is  useful  and  can  certainly  be 
used  for  centrifugal  type  drives. 

Comparatiye  Performance  and  Cost 

Table  1  brings  together  many  of  the  important  points^ 
in  starter  choice  and  application  mentioned  in  this  artide^ 
and  usefully  relates  them  to  cost. 

7.  References  were  on  page  728  of  Part  1  of  this  article'^ 
published  in  issue  10  November. 

(Concluded) 


Power  Generation  and  Aswan 


To  those  unfamiliar  with  the  topography  of  the  Nile 
basin,  the  discussions,  arguments  and  delays  over 
the  construction  of  the  High  Dam  at  Aswan  would 
seem  to  centre  mainly  round  high  politics  and  finance. 
That  there  might  be  sound  engineering  arguments  against 
the  construction  are,  however,  apparent  from  the  two 
papers*  read  last  week  before  the  Institute  of  Civil 
Engineers  in  London  by  Dr  Abdel  Aziz  Ahmed,  D.sc., 
PH.D.,  M.i.cx.,  M.I.E.E.,  who,  as  former  technical  consultant 
to  the  Ministry  of  Public  Works  in  Egypt  and  chairman 
of  the  State  Hydro-electric  Power  Conmiission,  has  made 
a  close  study  of  the  subject. 

The  old  Aswan  Dam  was  built  in  three  stages.  The  first 
dam,  designed  by  Sir  Benjamin  Baker,  was  subsequently 
heightened  in  1911-12  and  again  in  1933-34  under  the 
late  Sir  Murdoch  MacDonald.  The  main  purpose  was  to 
provide  "annual  storage"  for  irrigation,  holding  back 
water  from  the  rainy  season  for  use  during  the  dry  season, 
with  electrical  generation  as  a  subsidiary  function.  From 
the  generation  point  of  view,  the  great  problem  was  the 
comparatively  low  head  and  the  wide  variation  in  water 
levels  which  range  from  33  metres  (108  ft)  down  to  as  low 
as  3  metres  (10  ft)  over  a  12-month  period.  After  several 
schemes  had  been  considered,  a  dual  purpose  project  was 
finally  accepted  which  comprised  seven  47  MW  units  and 
two  11-5  MW  house  sets,  all  driven  by  Kaplan  high  head 
turbines  with  an  extra  112  MW  from  low  head  turbines 
during  the  flood  period.  (Presumably,  the  fall  in  head  at 
flood  period  is  through  a  rise  in  level  below  the  dam  with 
constant  head  above.) 

The  high  head  station,  first  part  of  the  project  and 
costing,  with  its  associated  civil  engineering,  some  £30m, 
is  now  in  commission  and,  when  fully  operative,  will 
provide  320  MW  at  summer  level,  falling  to  113  MW  at 

♦  "Recent  Developments  in  Nile  Control"  (6102)  and 
"Storage  Losses  in  the  Nile  Basin"  (6370). 


flood.  This  project  forms  the  subject  of  a  paper  read  by 
G.  F.  Kennedy  and  V.  Furuskog  at  the  Institution  las^ 
Tuesday,  which  will  be  reviewed  next  week. 

Storage  from  the  existing  dam,  at  present  levels, 
adequate  for  high  and  average  flow  years  but  is  inadequat 
for  low  years;  consequently,  provision  must  be  made  f(^ 
over-year  storage.  That  is  the  prime  purpose  of  the  Hi; 
Aswan  dam  project,  which  it  is  proposed  to  erect  som< 
miles  above  the  low  dam.  The  Nile  basin,  however,  i 
mainly  superimposed  on  a  sandy  terrain  with  an  impervio 
rock  strata  which  may  lie  as  much  as  200  ft  below  tb< 
surface  in  parts.  The  area,  therefore,  forms  a  vast  "sponge*^ 
in  which  oases  and  swamp  areas  only  retain  their  water 
by  the  surface  deposited  layers  of  clay  sediment  carried 
down  by  the  river.  The  river  beds,  too,  are  rendered 
impervious  by  the  same  deposits. 

Technical  objections  to  the  High  Dam  can,  therefore, 
be  lodged  on  two  counts.  First,  the  terrain  is  not  sufficiently 
stable  to  support  a  rockfill  dam  with  an  adequate  margin 
of  safety  where  the  rock  substrata  is  too  deep  to  provide 
foundation  for  a  shell-type  dam;  secondly,  the  additional 
hydrostatic  pressure  by  high  head  storage  could  well  pene- 
trate the  thin  impervious  layer  of  the  river  bed  and 
accelerate  seepage  to  a  point  where  the  loss  would  equal 
the  flow.  Such  conditions  have,  in  fact,  been  met  with  in 
USA  where,  at  Cedar  Reservoir,  near  Washington,  seepage 
was  so  great  that  storage  had  to  be  abandoned,  and  similar 
experiences  occurred  at  McMillan  and  Hondo  reservoirs 
in  New  Mexico,  Tumalo  Reservoir  in  Oregon  and  Jerome 
Reservoir,  Idaho. 

It  is,  therefore,  quite  possible  that  long-term  storage  for 
irrigation  purposes  would  best  be  served  by  utilising  Lake 
Victoria  and  other  lakes  in  the  upper  reaches  of  the  Niles 
and  their  tributaries,  with  hydro-electric  generation  con- 
sidered as  a  separate  project  in  which  pumped  storage 
might  be  an  essential  factor. 
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Ontario  standardised  on  60  e/s 

ANNUAL  REPORT  RECORDS  13%  GENERATION  RISE 


COMPLETION  of  the  frequency  changeover  from 
25  c/s  to  60  c/r  waif  completed  by  Oatario  Hydro- 
Bleclric  Power  Compiissioa  in  July,  1959.  Referring 
to  the  standardisation,  the  i^jnual  report  for  the  year  ended 
31  December,  1959,  comments  that  the  scheme  aSected 
I  million  consumers  and  required  alteration  to  more  than 
7  million  items  of  equipment.  Total  cost  of  the  work 
was  $352-3  million  and  it  was  completed  in  ten  years 
instead  of  the  15  originally  estimated.  Certain  industrial 
consumers  are  still  supplied  at  25  c/s,  mainly  in  the  Niagara 
region,  where  there  is  adequate  generating  capacity. 
Additional  security  has,  however,  been  provided  by 
installing  a  frequency  changer  at  the  Adam  Beck  Niagara 
station. 

Gross  revenue  over  the  year  was  8-3%  up  on  1958  at 
$214,680,399,  while  the  cost  of  providing  service  rose 
slightly  more,  by  8-8  % ,  to  $211 ,835,060.  General  increases  in 
charges  were  postponed  only  by  withdrawing  $1-2  million 
from  reserves  and  foregoing  the  usual  provisions  for  rate 
stabilisation  and  contingencies. 

Total  energy  generated  and  purchased  rose  by  13%  to 
35,465  million  units,  and  the  dependable  peak  capacity  in 
December  was  6,155  MW.  Energy  sales  rose  by  12%. 

New  ^ant 

A  total  of  12  generating  units  were  brought  into  service 
during  the  year  and  construction  was  continued  on  nine 
projects,  five  hydro-electric  and  four  thermal.  Three  hydro 
stations  were  completed.  These  were  the  940  MW  Robert 
H.  Saunders  station,  the  45  MW  station  at  Abitibi  and  the 
Silver  Falls  45-5  MW  plant.  There  are  now  no  further 
sites  capable  of  sustaining  major  hydro-electric  schemes, 
but  there  is  possibility  for  development  of  2,000  MW  in 
Northern  Ontario  at  several  remote  sites  in  conjunction 
with  base  load  thermal  stations. 

Plans  for  the  next  five  years  show  90%  of  the  2,300  MW 
to  be  installed  as  thermal  plant.  Hydro  plants  which  have 
been  in  service  for  a  number  of  years  were  being  examined 
during  the  year  to  determine  whether  they  were 
economically  worthy  of  retention. 

Work  continued  on  two  1,200  MW  stations  under  con- 
struction, the  Richard  L.  Hearn  and  Lakeview  generating 
stations  near  Toronto.  One  of  the  generators  at  the  first 
station  was  brought  into  service  during  the  latter  part  of 
the  year  as  a  synchronous  condenser.  Work  also  continued 
on  the  100  MW  Thunder  Bay  station  and  a  site  was  selected 
for  the  CANDU  nuclear  20  MW  station  on  the  shores  of 
Lake  Huron  between  Kincardine  and  Port  Elgin. 

Considerable  extensions  were  made  in  1959  to  trans- 
former stations  and  transmission  lines.  In  the  southern 
region,  transformer  capacity  was  increased  by  1,500  MVA, 
while  in  the  western  and  Niagara  regions  two  new  trans- 
former stations  contributed  largely  to  the  560  MW  increase 
in  capacity.  A  further  1,000  MVA  of  transformer  capacity 
was  also  installed  in  Toronto. 


In  the  southern  Ontario  region,  the  length  of  230  kV 
and  115  kV  lines  was  increased  by  201  circuit  miles,  and 
in  Toronto  nearly  2j  miles  of  115  kV  cables  were  added 
to  the  city's  distribution  system  to  supply  the  Terauley 
transformer  station. 


Systems  Operation 

A  new  control  centre  was  brought  into  operation  at 
Richview  for  the  western  area  of  Toronto  city.  The  new 
centre  controls  load  dispatching  over  telemetering  systems. 
Provision  has  been  made  for  future  installation  of  auto- 
matic equipment  for  computing  where  a  block  of  power 
can  most  economically  be  generated,  taking  into  account 
system  losses. 

Four  of  the  most  severe  ice  storms  in  Canada's  history 
occurred  during  the  year  and  at  one  time  over  100,000 
consumers  were  without  supply.  Greatest  damage  was  to 
230  kV  circuits  near  Orangeville,  where  an  estimated  ice 
load  of  25  tons  per  span  formed.  The  ice  was  melted  by 
connecting  the  output  of  Des  Joachims  station  alternately 
to  each  circuit  after  the  lines  had  been  grounded.  A  current 
of  1,300  A  melted  the  ice  in  one  hour. 


Research 

Work  on  the  two  half-mile  sections  of  460  kV  experi- 
mental line  at  Coldwater  continued  with  important 
advances  in  the  prediction  of  corona  loss  for  different 
conductor  configurations  under  various  conditions  of  the 
weather.  Tests  showed  that  radio  interference  performance, 
assessed  from  short  lines,  could  be  applied  to  prediction 
of  performance  for  long  lines.  Means  were  also  found  to 
differentiate  between  current  leakage  losses  and  corona 
losses.  Operation  between  460  kV  and  600  kV  has  been 
achieved. 

Investigations  on  the  performance  of  air-break  switch- 
gear  had  shown  that  this  type  of  gear,  not  specifically 
designed  to  function  under  load  and  with  no  rating  for 
switching  purposes,  was  usable  instead  of  more  cosdy 
switches,  provided  adequate  clearances  were  allowed. 

Systems  operational  aids  investigated  during  the  year 
were  applied  to  water  flow  and  cable  protection.  At 
Niagara,  wind  changes  caused  the  flow  over  the  falls  to 
alter  by  as  much  as  40,000  cu  ft/sec.  In  consequence,  there 
was  difficulty  in  scheduling  water  flow.  Sensitive  flow 
measurements  in  the  river  had  been  made  preparatory  to 
designing  a  computer  which  will  simulate  in  advance  the 
flow  variations  in  the  river. 

Two  developments  applied  to  cables.  A  self-regulating 
rectifier  for  cathodic  protection  equipment  has  been 
developed  for  use  in  districts  where  stray  currents  vary 
rapidly.  The  equipment  has  been  applied  at  three  points 
on  a  lis  kV  cable.  The  second  development  was  a  camera 
for  inspecting  the  inside  of  4  in.  cable  ducts. 
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SPECIFICATIONS 


liquefied-gas  Blast  Breakers 

Among  the  many  principles  developed  in  circuit-breaker 
design  to  keep  pace  with  the  increasing  unit  size  of 
generators  and  transformers  has  been  that  of  the  gas- 
blast  type  breaker.  A  recent  phase  of  development  is  the 
liquefied  gas  breaker  in  which  sulphur  or  selenium  hexa- 
fluoride  (or  other  liquefiable  gas)  is  injected  between  the 
opening  contacts  to  cool  the  arc  and  subsequently  maintain 
an  atmosphere  of  high  dielectric  strength  in  their  vicinity. 

In  specification  853,683,  the  Westinghouse  Electric  Corp., 
of  Pittsburgh,  USA,  describes  such  a  breaker  in  which  the 
gas  in  the  liquid  phase  is  injected  between  the  opening 
contacts,  the  latent  heat  of  evaporation  assisting  in  the 
cooling  of  the  arc.  In  one  embodiment,  here  shown,  the 
moving  and  fixed  contact  pairs,  of  which  there  are  two 
per  phase,  are  enclosed  within  a  chamber,  the  liquid  being 
piped  to  the  contact  structure  from  a  main  reservoir  via 
measuring  piston  units  mechanically  coupled  to  the  contact 
operating  mechanism.  Since  the  boiling  point  of  the  gas 


SFf  reservoir 


Diode 

Semiconductor-type   diodes,   for   the   most  part,  have 
followed  the  basic  form  of  the  earlier  designs  with  wire 
tails  or  tags  for  solder  or  screw-type  terminations.  Tkt 
is  not  to  say  that  other  forms  are  not  possible  or  are 
undesirable.  One  variant,  for  clip  connection,  is  described 
in  specification  853,876,  attributed  to  Sarkes  Tarzian  lnc.» 
of  Bloomington,  Indiana,  USA.   Using  the  clip-in  type 
cartridge  fuse  as  a  model,  the  assembly  comprises  a  smal 
cylindrical  housing  terminating  in  two  screw  inserts,  one 
of  which  supports  the  semiconductor  element  and  the  other 
a  spring-loaded  device  for  ensuring  good  contact  with  the 
semiconductor.  The  element  is,  therefore,  housed  in  the 
space  between  the  two  inserts  bounded  by  the  insulation 
casing.  In  an  electric  circuit,  the  diode  assembly  is  sup- 
ported by  spring-clip  terminals  to  take  the  cylindrical  outer 
end  of  the  inserts,  which  are  of  different  diameters  to 
ensure   unidirectional   connection.   Alternative   foims  of 
spring  loading  for  the  internal  contact  are  described. 


Contact  chamber 


Relief 
vafve 


The  use  of  sulphur  hexaflouride  or 
similar  liquefioble  gas  in  this  form  of 
gas-blast  breaker  differs  in  that  gas 
in  the  liquid  phase  is  injected  into  the 
arc  space  between  the  opening 
contacts.  Cooling  of  the  arc  is, 
therefore,  augmented  by  the  latent 
heat  of  evaporation 

is  below  norma]  ambients,  the  whole  system  is  pressurised. 
In  the  reservoir  it  varies  from  20  Ib/sq  in.  to  700  Ib/sq  in. 
at  ambients  between  —40**?  and  +150®F,  the  liquid  state 
in  the  lower  half  being  maintained  by  the  vapour  pressure 
in  the  upper  half. 

Pressure  of  injection  on  opening  is  of  the  order  of  1,200 
Ib/sq  in.  falling  to  around  400  Ib/sq  in.  in  the  manifold 
prior  to  entering  the  contact  space.  Passing  through  the 
arc,  it  expands  to  the  vapour  phase  at  around  150  Ib/sq  in., 
extracting  heat  from  the  arc  at  the  same  time.  The 
expanded  gas  is  retained  within  the  contact  chamber  until 
extracted,  compressed  and  returned  to  the  reservoir  via  a 
compressor  unit.  To  safeguard  the  contact  chamber  from 
excessive  pressure  rises,  a  relief  valve,  set  to  open  at 
about  800  Ib/sq  in.,  is  also  provided. 

Other  embodiments  incorporate  a  means  for  utilising 
the  vapour  pressure  in  the  reservoir  to  operate  the  breaker 
mechanism,  the  use  of  heat  or  of  a  different  gas,  separated 
from  the  vapour  by  a  diaphragm,  to  maintain  vapour 
pressure  in  the  reservoir  and  alternative  arrangements  in 
which  the  contacts  are  immersed  in  the  liquefied  gas  con- 
tained in  an  enclosing  reservoir. 

The  specification  lists  boiling  points,  vapour  pressures 
and  relative  dielectric  strengths  of  suitable  gases. 


Alternator  Protective  System 

Modern  alternators  are  often  so  highly  loaded  ai 
stressed  that  additional  unbalanced  loads  or  faults  curreni 
may  cause  damage,  but  relays  energised  through  a  bridt 
network  of  the  RL  or  RLC  type  from  c.t's  in  the  altemato^ 
circuit  and  set  to  operate  in  response  to  a  negative  sequence  ' 
component  of  the  load  current  are  inherently  frequency, 
sensitive.  Their  operation  may  be  influenced  adversely  ic-^ 
the  frequency  should  drift  from  the  predetermined  vaJue^ 
causing  spurious  operation  on  the  one  hand  or  non-^- 
operation  on  the  other.  The  marginal  extra  load  considered^ 
a  limit  for  large  hydrogen-cooled  units  might  be  exceede(C^ 
with  such  protective  systems  under  frequency  drift. 

In  the  system  proposed  by  A.E.I.  Ltd.  and  described  ii^ 
specification  853,963,  a  special  alternator,  coupled  to  thc^ 
rotor  of  the  main  unit  and  with  stator  windings  deltas 
connected  across  the  c.t's  in  the  output  line,  has  the  rotoi^ 
winding  coupled  across  the  relay.  No  current  flows  in  th^ 
rotor  while  the  stator  currents  are  balanced,  but  th^ 
induced  current  on  unbalance  is  shown  to  be  independanP' 
of  frequency. 

Reproduced  by  permission  of  the  Controller  of  H.M.  Stationery  0(fice=^ 
Copies  of  specifications  may  be  obtained  from  the  Patem  Office  (Sa!e== 
Branch),  25  Southampton  Bldgs,  W.C.2.  Price  3s  6d. 
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C.E.G.B. 

network  anaty^er  iiistaUations 


PART  2 


by  A.  W.   Hales,*  A.C.T.(B'ham),  A.M.I.E.E..  A.M.Britl.R.E. 


tlE  first  of  the  three  articles  in  this  series  dealt  with 
Scneral  aspects  of  the  CEGB  Headquarters  network 
aaalyser  installations  and  more  particularly  with  the 
tetwork  analyser.  This  second  article  discusses  those 
ts  of  the  a.c.  network  analyser  installation  not 
*cd  in  the  preceding  article.  It  also  comments  in 
•al  terms  on  future  network  analyser  developments, 
sularly  in  regard  to  unevaluated  competition  posed 
Qe  application  of  distal  techniques  in  power  system 
ytical  work. 

in  Instnnnentation 

he  composite  equipment  constitutes  the  main  source 
data  from  the  analyser  network  and  furnishes  direct 
cations  of  network  voltage,  current,  real  and  reactive 
'er,  and  circuit  power  factor.  The  schematic  airange- 
it  of  the  overall  system  as  appUed  to  a  single  analyser 
Qnel  is  shown  in  Fig.  7.  In  essence,  the  systeoi 
ipriscs  four  basic  parts : 

I.  The  amplilkr  input  transformers  and  associated  range 
laoge  selection  fadtities. 

Z  The  voltage  and  current  channel  amplifiers  and  assa- 
iled stabilised  power  supply  units. 

3.  The  main  indicating  instruments  for  voltage,  current, 
al  and  reactive  power. 

4.  A  self-contained  phase  angle  measuring  equipment 
be  input  transformers  are  wound  on  Mumetal  cores 
have  single  and  double  screening  between  sectionalised 
lings  on  the  voltage  and  current  channels  respectively. 

normal  transformer  secondary  voltage  input  to  the 
age  channel  amplifier  for  instrument  full-scale 
x:tion  is  2-5  volts.  The  corresponding  primary  winding 
ages  are  6-25,  15-625,  31-25  and  62-5  volts.  ParaUel 


values  for  the  current  channel  ampUfier  are  12-5  millivolts 
for  instrument  fuU-scale  deflection  with  primary  winding 
voltages  of  2-5,  6-25,  12-5,  25  and  62-5  millivolts.  All  the 
transformers  are  so  designed  that  their  ratio  and  phase 
angle  errors  are  not  greater  than  ±0-25%  and  IS  minutes 
respectively.  The  input  voluge  to  the  selected  current 
channel  transformer  is  derived  from  a  single  200  miUiohm 
precision  shunt  inserted  in  the  network. 

The  volUge  and  current  channel  amplifier  output 
voltages  corresponding  to  full-scale  deflection  on  the 
main  instruments  are  SO  volts  r.m.s.,  whilst  the  gains  of 
the  respective  channels  are  20  and  4,000.  The  voltage 
channel  ampUfier  feeds  a  load  impedance  consisting 
wholly  of  parallel-connected  instrument  coils  and  their 
associated  phase-compensating  circuits  amounting  in  all 
to  approximately  4,800  ohms.  The  current  channel 
ami^ifier  works  into  a  load  impedance  consisting  of  series- 
connected  instrument  coils  and  a  padding  impedance,  the 
latter  being  designed  so  that  the  total  load  impedance 
presented  to  the  amplifier  is  nominally  1,000  ohms.  Thus, 
when  the  amplifier  is  operating  at  nominal  rated  output 
voltage  the  corresponding  operating  current  for  full-scale 
deflection  of  the  ammeter  is  50  milliamperes.  The  padding 
impedance  takes  the  form  of  series-parallel  RC  networks 
and  permits  the  fine  adjustment  of  the  relative  angle 
between  the  voltage  and  current  channel  outputs  (±15 
minutes  of  arc)  without  producing  a  significant  change  in 
output  current  magnitude.  A  vector  diagram  of  the 
operating  conditi<ms  of  the  composite  system  is  shown 
in  Fig.  8. 


^?  \7] 


al/s^r  neutral 


\  Padding  imp^dancx 

angle  adjustment  jjj.  7.    SehemoUc  dJagram 

'■  of  (Ingle  metering   channel 
for  a.c.  aoolfter 
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The  design  of  the  amplifiers,  both  of  which  have  overall 
voltage  feedback  applied,  incorporates  the  following 
features: 

(a)  An  arrangement  of  heater  supplies  which  ensures 
that  no  cathode-heater  centre  potential  exceeds  2  volts 
d.c. 

(b)  Separate  heater  supplies  are  provided  for  each 
amplifier. 

(c)  All  current-carrying  resistors  are  of  the  wire- 
wound  type  whilst  Manganin  or  Evanohm  resistors  are 
used  in  critical  feedback  circuits  where  high  and  long 
term  stability  of  performance  is  required. 

(d)  A  built-in  circuit  monitoring  equipment. 


V|  network  L-N  voltage. 

V,.  V,  input  and  output  vol- 

uges     of     voltage     channel 

amplifier. 

V«,  V|  input  and  output  vol- 
tages of  current  channel 
amplifier. 

I,  network  current. 

Il  current  through  series-con- 
nected inst.  coils. 

I,  current  through  shunt  coil 
of  real  power  instmnt. 

I«  current  through  ^unt  coil 
of  reactive  power  Instmnt. 

^i"^  ==«»-*  network  p.f. 


^1 


•i 
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Fig,  8,    Vector  diagram  of  operating  conditions  for  main  metering 

equipment 

The  auxiliary  high  tension  supplies  for  the  amplifiers 
are  derived  from  two  stabilised  power  supply  units  having 
250  and  400  volts  positive  d.c.  rails  respectively.  They  are 
of  conventional  design,  the  250  volt  line  utilising  a  gas- 
filled  voltage  reference  tube  whilst  the  400  volt  line  uses  a 
primary  cell  reference  source. 

The  main  indicating  instruments,  i.e.,  voltmeter,  ammeter, 
wattmeter  and  varmeter,  are  of  the  reflecting  dynamometer 
type  calibrated  0 — 1*25  per  unit.  The  instrument  scaling 
and  associated  multiplying  factors  are  as  follows: 

Voltmeter     Scale  0-1-25  per  unit 

Multiplying  factors    0-2,  0-5,  10,  20 

Ammeter      Scale  0-1*25  per  unit 

Multiplying  factors    0-2,  0-5,  10.  20,  50 

Wattmeter    Scale  0-1-25  per  unit 

and  Multiplying  factors    004,     010,     0*20, 

Varmeter 


010, 
0-20. 
0-40, 
100, 


0-25, 
0-50, 
100, 
2-50, 


0-50, 
100, 
200, 
500, 


0-40 
100 
200 
400 
1000 


Total  range    0*00- 12- 5  per  unit  real  and 

reactive  power. 

The  voltmeter  has  a  basic  sensitivity  of  200  ohms /volt 
and  a  voltage  for  full-scale  deflection  of  50  volts  r.m.s.  The 
correct  phase  and  magnitude  of  the  currents  in  the  real 
and  reactive  power  meter  voltage  coils  are  obtained  by 
appropriate  internally  connected  complex  impedances. 

The  initial  a.c.  calibration  of  the  instruments  is  carried 
out  using  a  Shotter-Hawkes  comparator  of  appropriate 
frequency  range,  and  a  variable-frequency  power  generator. 
Once  this  calibration  has  been  established,  the  correspond- 
ing djc,  operating  values  can  be  obtained  from  a  d.c. 
potentiometer.  It  is  thus  possible  to  check  the  performance 
of  the  instruments  for  stability,  etc.,  by  routine  d.c.  poten- 


tiometer checks  when  necessary.  The  availability  of  two 
precision-grade  direct  sources  of  voltage  measurement  (the 
voltmeters,  which  have  known  correction  factors),  together 
with  high  stability  close  tolerance  load  impedances  enables 
the  composite  equipment  to  be  calibrated  on  site  as  occa- 
sion demands. 

The  phase  angle  measuring  facility  is  a  self-contained 
unit  and  all-electronic  in  conception.^  It  consists  of  two 
virtually  identical  channels  which  derive  their  inputs  from 
the  voltage  and  current  circuits  of  the  main  indicators- 
the  insertion  effect  being  negligible  owing  to  the  high  input 
impedance  of  the  channels  (approximately  1  megohm  in 
parallel  with  20  pF).  The  first  stage  of  each  channel  is  a 
conventional  RC-coupled  amplifier  which  is  preceded  (in 
one  channel  only)  by  a  "coarse"  phase  shifting  and  attenu- 
ating network  and,  in  the  other,  by  a  "fine"  phase  shifting 
and  attenuating  network.  Both  these  input  stages  are 
succeeded  by  two  limiting  stages  over  which  automatic 
mark-space  ratio  control  circuits  operate.''  The  operation 
of  the  latter  ensures  that,  over  the  wide  range  of  input 
voltage  conditions  which  obtain,  a  close  approximation  to 
unity  mark-space  ratio  is  maintained.  The  square  wave 
outputs  of  the  limiter  stages  of  each  channel  are  fed  to  a 
mixer  stage — a  short-based  pentode  type  valve — the  anode 
current  of  which  is  measured  by  a  milliammeter  linearly 
calibrated  in  terms  of  phase  angle  (90°  lag — 0—90°  lead). 
Compensation  of  the  mixer  stage  for  supply  voltage  vari- 
ations and  their  consequent  effect  on  cathode  temperature 
is  achieved  by  a  double  diode/ resistor  combination  which 
shunts  the  main  indicating  instrument. 

The  ordinary  mode  of  operation  is  such  as  to  give  a 
continuous  indication  of  power  factor,  though  the  instru- 
ment may  be  used  as  a  universal  phase  angle  meter  with 
any  input  of  appropriate  magnitude  and  wave  form. 

When  conditions  of  cross  operation  exist  between  the 
control  consoles,  i.e.,  when  Channel  1  is  selected  to  Console 
2  and  vice  versa,  the  metering  system  of  a  particular 
channel  is  automatically  selected  to  the  instruments  in  the 
console  from  which  operations  are  being  conducted. 

Circuit  Instnimentation  Scheme 

The  main  instrumentation  is  inserted  at  a  selected  poio^ 
in  the  analyser  network  by  means  of  a  system  of  relays — 
comprising  in  all  852  relay  units.  The  relays,  which  ar« 
contained  in  plug-in  cylindrical  cans,  are  of  the  double-poI^ 
changeover  type  and  are  fitted  with  palladium  contact^ 
and  capacitance  splitter  plates.  The  selection  of  a  partici^' 
lar  relay  is  effected  by  a  system  of  Ledex  rotary  selector^* 
each  relay  being  selected  by  a  code  word  comprising  ^^^ 
characters.  The  structure  of  the  code  word  is  shown  i^ 
Table  2. 


Tabl«  X 

Build-up  of  Circuit  S«l«ctJon  Cod« 

Character 
No. 

1 

2  • 

3 

4 

5 

Specified 
Function 

Possible 
Values 

Channel 
Selection 

0-2 
inclusive 

"Unit  Type" 
Selector 

L.    M.   G, 
AT.  CT 

lO's 
digit 

0-9 

inclusive 

I's 
digit 

0-9 
inclusive 

Unit  circuit 
position 

1-4 
inclusive 

*  L,   Line   impedance   unit;      M,   Load    impedance   unit;      G,    Generator  uni^^ 
AT,  Autotransformer  unit;  CT,  coupling  transformer  unit. 

The  logical  design  of  the  channel  selection  scheme  pro^ 
vides  that  any  channel-control  console  combination  may  b^ 
selected  with  the  exception  that  it  is  not  possible  to  operated 
two  consoles  in  one  channel  simultaneously.  When  this^ 
latter  condition  arises  an  audible  alarm  is  given  and  relays 
operation  is  prevented.  For  the  selection  of  a  particular 
relay,  the  character  numbers  1 — 5  are  operated  sequcn- 
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s.  1 — 4  are  self-explanatory,  but  No.  5  unit 
sition  selection  is  not  so,  the  selection  here 
upon — 

lie  type  of  unit  selected, 
ircuit  position  required  in  (a), 
ase  of  generator  and  load  impedance  units  only 
t  position  is  required  (No.  I),  whilst  in  the  case 
iisfonners  and  double-wound  transformers  two 
are  required  (Nos.  1  and  2).  Line  impedance 
ever,  have  the  maximum  of  four  possible  points 
ement  when  used  in  a  R-coniiguration,  i.e.,  Nos. 
1  4. 

r  Ccmtrol  Consoles 

line  data  from  the  analyser  is  obtained  at  either 
<f  the  control  consoles  (one  shown  in  Fig.  9), 
to  circumstances,  the  equipment  being  operated 
e  analyser  for  especially  large  network  studies 
separate  analysers  for  systems  of  reduced  com- 
a  addition  to  circuit  selection  facilities,  the 
ontain  the  main  instrumentation  indicators — the 
vhich  are  visible  through  apertures  in  a  masked 
;1  which  forms  the   horizontal  surface  of  the 

iction  facilities  when  correctly  operated  pennit 
tion   of   an   individual   metering   relay,   which 

main  instrumentation  at  a  chosot  point  in  the 
The  range-change  facilities  of  the  voltage  and 
lannel  amplifiers  are  also  remotely  controlled 
:  points  and  visual  indication  of  selected  range 
;  for  voltage,  current,  real  and  reactive  power 
d.  A  remote  control  feature  for  main  power 

also  included.  Both  consoles  have  self-contained 
for   the   continuous   measurement   of   circuit 


ition  and  Interconnection  Field 

tre  section  of  the  main  analyser  is  used  for  the 
n  of  all  units,  the  terminations  being  colour-  and 
y-coded  according  to  unit  type,  function,  etc. 
used  as  a  field  for  the  assembly  of  any  desired 
rhe  latter  facility  consists  of  rows  of  plugs  inter- 
so  that  adjacent  sockets,  when  inserted,  are 
Uly  connected  together.  A  vacant  plug  position 
eighbouring  bus  sockets  isolates  them  one  from 
Designation  strips  are  provided  for  the  identifi- 
system  locations. 

's  Interconnection  Cables 

m  of  cable  for  main  1,000  c/s  interconnections 
varies  according  to  the  type  of  functional  unit. 
I,  generator  units  employ  polythene-insulated 
reened  feeder,  load  impedance  units  polythene- 
twin-screened  feeder,  and  the  remaining  units 
edance,  a utol ran s former  and  coupling  trans- 
x-core  polythene-insulated  p. v.c- sheathed  multi- 
,  each  core  being  individually  screened.  With  the 
rangement  all  screens  are  operated  in  an  isolated 
The  cabling  at  the  rear  of  the  termination  panel 

is  in  70/-0076  silk-covered  cable— each  cable 
ntained  in  position  by  a  weighted  pulley.  The 
if  this  cable  was  determined  largely  by  mechani- 

than  electrical  considerations.  All  cables  are 
I  with  appropriate  plug-socket  components  to 
I  ism  an  Hi  ng  of  the  equipment. 

Power  Supplies 

Lipplies  are  located  in  two  racks  adjacent  to  the 
a  front  view  is  shown  in  Part  I,  Fig.  6).  The 


fig.?.  One <^ihe tf/o control eonsolts  for  Ihe a. e.  network analyttr 


mains  supply  to  the  analyser  is  at  4IS  volts  three-phase  SO 
c/s,  being  remotely  controlled  by  a  solenoid-operated  air 
circuit-breaker  which  feeds  a  main  distribution  board  for 
the  whole  equipment.  Ordinarily,  the  circuit- breaker  is 
automatically  controlled  by  a  time  switch  which  operates 
according  to  a  specified  schedule.  Complete  voltage  and 
current  instrumentation  for  the  mains  supplies  is  provided, 
together  with  an  audible  low-frequency  alarm  which  can 
be  adjusted  to  operate  in  the  frequency  band  47-51  c/s. 
Auxiliary  d.c.  supplies  for  the  analyser  are  derived  from 
three  constant  potential  metal  rectifier  units;  these  provide 
the  following: 

(a)  A  SO  volts  general  indicating  lamp  supply. 

(b)  A  24  volts  relay  operating  supply. 

(c)  A  SO  volts   automatic  circuit  selector  operating 
supply. 

(d)  A  50  volts  oscillator  oven  heater  supply  which  is 
without  time  switch  control. 

The  rectifier  for  supplies  (c)  and  (d)  above,  which  has 
a  norma]  output  voltage  of  50  volts  and  a  power  rating 
of  600  watts,  possesses  good  regulation  characteristics 
which  are  necessitated  by  the  relatively  high  peak  currents 
taken  by  the  circuit  selectors  when  simultaneous  operation 
occurs. 

The  primary  1,000  c/s  a.c.  source  for  the  excitation  of 
the  analyser  network  is  an  oscillator  unit  based  on  the 
shunt-fed  Hartley  circuit  comprising  two  stages  (1),  the 
oscillator  maintaining  circuit,  and  (2),  the  cathode  follower 
output  stage.  Its  frequency  stability  is  better  than  1  part 
in  100,000  and  its  short-term  amplitude  stability  is  better 
than  I  part  in  1,000.  All  auxiliary  supplies  are  stabilised  so 
as  to  ensure  a  consistent  high  level  of  stability  over  the 
normal  range  of  supply  voltage  variations.  TTie  oscillator 
frequency-determining  network  is  located  in  a  thermosta- 
tically controlled  oven  in  which  the  temperature  is  main- 
tained normally  at  86-5°F±  l°F.  The  total  operating  cycle 
for  the  oven  heaters,  which  dissipate  approximately  45 
watts  occupies  13  min  of  which  45  min  is  heating 
lime.  Fine  adjustment  of  frequency  is  provided  by  a 
variable  capacitor  which  gives  a  total  range  of  adjustment 
of  +0-1%  of  normal  frequency.  The  output  voltage  of  the 
oscillator  is  approximately  9  volts  r.m.s.,  the  total  har- 
monic content  being  0-4%. 

The  output  of  the  oscillator  is  fed  to  a  composite  unit 
consisting  of: 

(a)  A  single-  to  two-phase  conversion  unit. 

(b)  A  valve  voltmeter. 

(c)  A  frequency  comparator  unit. 

(a)  Comprises  tandem  RC  coupling  networks  associated 
with  a  single-stage  feed-back  ampifier.  Two  outputs  are 
available,  an  "in  phase"  and  "quadrature"  respectively. 
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both  of  which  are  independently  variable  in  magnitude, 
with  the  latter  also  variable  in  phase.  The  normal  output 
phase  voltage  is  8  volts  r.m.s.  The  valve  voltmeter  unit  (b) 
above,  is  associated  with  (a)  and  is  normally  connected  so 
as  to  monitor  all  important  1,000  c/s  voltages  in  the  supply 
equipment  and  adjust  the  voltage  levels  in  the  supply  chain 
to  their  nominal  working  values.  Provision  is  made  for  the 
instrument  to  be  used  external  to  the  equipment  when  re- 
quired. Self-contained  d.c.  circuit  monitoring  equipment  is 
also  included  to  facilitate  fault  localisation. 

The  frequency  comparator  unit  is  used  to  compare  the 
locally  generated  1,000  c/s  oscillator  signal  with  that  of 
the  GPO  standard  1,000  c/s  tone.  Though  the  necessity  for 
frequent  checking  does  not  arise,  owing  to  the  inherent 
high  frequency  and  output  stability  of  the  oscillator,  this 
facility  provides  a  means  of  accurately  ascertaining  fre- 
quency errors  or  drifts  that  may  arise  during  long  periods 
of  operation.  Basically,  the  comparator  consists  of  a 
parallel-T  bridge  network  having  single-stage  amplifiers  on 
each  input;  the  output  which  is  to  be  compared  being 
taken  from  the  mid-point  of  one  bridge  section  and  fed  to 
a  two-stage  amplifier  which  has  a  cathode  follower  output 
stage  in  the  cathode  circuit  of  which  is  connected  a  moving 
■coil  rectifier  instrument.  This  instrument,  in  addition  to 
being  used  as  a  "beat**  indicator,  is  also  used  as  the  valve 
voltmeter  indicator.  The  composite  chassis  containing  these 
three  units  is  supplied  from  a  common  stabilised  power 
supply  unit  of  conventional  design. 

The  two-phase  voltage  output  from  the  phase  conversion 
unit  is  fed  to  two  separate  but  identical  amplifiers  which 
provide  a  source  of  two  phase  power  for  exciting  the 
parallel-connected  Magslip  resoiver  stators  of  the  32 
^nerator  units.  These  amplifiers  are  mechanically  iden- 
tical with  those  used  for  the  generator  unit  main  amplifiers, 
but  differ  electrically  in  certain  respects,  the  open  loop 
^ain  being  of  the  order  of  1,600.  Their  load  is  of  a  pre- 
dominantly inductive  character  amounting  to  some  3-5  VA 
at  approximately  0-30  power  factor  lagging,  the  supply 
voltage  level  being  20  volts  r.m.s. 

Operation  and  Maintenance 

The  network  analyser  facilities  form  a  sub-group  of  the 
analytical  group  of  the  Transmission  System  Design  and 
Development  Section  at  the  Board's  headquarters  and  are 
-operated  by  a  nucleus  of  engineers  who  are  responsible 
for  the  co-ordination  of  all  studies  undertaken. 

To  assist  in  the  efficient  assembly  of  study  data  and 
execution  of  studies,  a  comprehensive  range  of  standard 
forms  has  been  evolved.  These  cater  generally  for  the 
commonly  encountered  types  of  study  and  range  from 
standard  load  and  generation  data  schedules  to  synchro- 
nous machine  performance  charts,  etc. 

CONTRACTORS 

A  list  of  the  principal  contractors  concerned  with  the 
execution  of  various  aspects  of  the  a.c.  network  analyser 
project  is  given  below : 

Nash  and  Thompson  Ltd.  ...    Functional  unit  manufacture  and 

overall  installation. 

Elliott  Brothers  (London)  Ltd.  Main  instrumentation  equip- 
ment 

Salford  Electrical  Instruments    Panel  instruments  for  functional 

l^lU.  •••        •••        .••        «•.        ...  UIllvS. 

Alfred  Imhof  Ltd Racks  and  consoles. 

R.  Seifert  and  Partners      ...     Architects     and    heating     and 

ventilating  consultants. 
Thermocontxol       Installation 

Co.  Ltd.      Air  conditioning  plant 


The  maintenance  of  the  equipment  is  essentially  pre- 
ventive rather  than  curative,  routine  checks  being  canied 
out  in  accordance  with  a  pre-arranged  maintenance 
schedule  based  largely  on  operational  experience  to  date. 
With  the  comprehensive  monitoring  facilities  embodied  in 
the  equipment,  rapid  fault  location  is  readily  achieved. 

The  Future 

Though  the  present  equipment  may  be  regarded  in  some 
ways  as  being  in  a  primary  phase  of  development,  it  has 
been  designed  so  as  to  enable  the  ready  integration  of 
further  ancillary  equipment  which  would  enhance  its  per- 
formance, e.g.,  an  automatic  network-balancing  feature 
applied  to  generator  units  designed  to  maintain  genentor 
output  conditions  at  a  pre-determined  level  under  widely 
differing  terminal  impedance  conditions.  The  feasibility 
and  desirability  of  proceeding  with  such  a  scheme  is,  how- 
ever, necessarily  the  subject  of  a  separate  investigation, 
since  due  regard  has  to  be  paid  to  the  economics  of  such 
a  feature,  and  developments  in  other  and  more  rapidly 
developing  spheres  of  computer  activity. 

The  application  of  pure  numerical  methods  to  power 
system  analysis  has  assumed  considerable  importance  with 
the  more  widespread  use  of  digital  computers  and  their 
associated  techniques.  Many  works  have  already  been  pub- 
lished which  deal  with  the  various  techniques  employed  in 
the  solution  of  the  more  numerous  types  of  study  that  are 
commonly  necessary.'**'^®  The  existing  digital  computer 
installation  (Deuce)^^  at  the  Board's  headquarters,  has  been 
and  continues  to  be  used  for  routine  studies  for  which 
programmes  of  a  useful  commercial  character  are  available. 
The  development  of  others  to  extend  its  sphere  of  applica- 
tion will  doubtless  occur.  This  computer  may  be  regarded 
as  complementary  in  character  to  the  network  analyser, 
providing  a  valuable  supplementary  channel  for  studies 
which  cannot,  for  various  reasons,  be  accommodated  on 
the  network  analysers  at  a  given  time. 

The    advantages    and    disadvantages    of    the   network 
analyser  as  against  the  digital  computer  have  aheady  been 
the  subject  of  much  comment,  and  as  would  be  expected, 
there  are  many  points  which  can  be  advanced  to  justify 
both  methods   of   approach.   However,   on   a  time  and 
economic  basis  (and  the  two  are  intimately  related)  an 
adequate    comparison    of    studies    effected    by   the  two 
methods  has  not  been  made,  so  far  as  is  known.  Clearly, 
controlled   tests   are   necessary    to   evaluate    the  relative 
effective  times  and  economic  merits  of  each  method,  and 
until  such  time  as  reasonable  quantitive  evidence  is  avail- 
able, the  subject  must  remain  speculative  in  character. 
It  is  sufficient  to  say  that  the  digital  computer  method  is 
potentially  faster  in  so  far  as  the  computation  element  is 
concerned,  but  the  overall  time  expended  is  governed  by 
other    factors    of    a    non-technological    character  which 
rapidly  reduce  the  significance  of  any  variations  that  occur 
in   actual  computing  time.   Because  of  this   the  overall 
procedure  can  show  the  network  analyser  to  considerable 
advantage  at  least  in  respect  of  time. 

As  far  as  network  analysers  are  concerned,  by  further 
development  their  speed  of  operation  could  be  made  to 
eclipse  anything  that  has  been  achieved  to  date.  To  this 
end,  one  may  quote  as  an  example  the  application  of  & 
system  of  digital  instrumentation  with  which  is  associated 
a  digital  read-out-print-out  facility  used  in  conjunction 
with  a  high  speed  network  instrumentation  scanoiflS 
system.  Though  this  and  other  ancillary  features  could  be 
successfully  exploited  and  a  consequent  increase  in  the 
speed  of  operation  achieved,  it  is  difficult  to  imagine  that 
this  course  could  be  followed  in  pres^it  circumstances, 


y  having  regard  to  competition  in  the  digital 
s  important  to  remember  that  in  making  an 
.  of  the  relative  merits  of  the  network  analyser 
d  approaches  to  power  system  studies,  the 
at  a  serioiu  disadvantage  in  that  it  has  not  been 
t  of  intense  design  and  development  work  as 
with  the  latter. 

from  the  economic  aspect,  there  is  another, 
he  educational  one,  which  cannot  be  over- 
in  assessing  the  relative  merits  of  the  two  classes 
■eat.  Potentialities  of  network  analysers  in  the 
J  field,  whether  in  formal  education  or  otherwise, 
erable,  and  they  provide  an  essentially  practical 
of  what  are,  to  many  people,  purely  theoretical 
superficial  phenomena. 

(To  be  concluded) 
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ew  Design  for  Underground  Stock 


I  "silver  tcains"  are  being  added  to  London 
knsport's  underground  services,  this  time  on  the 
ine.  They  are  three  of  an  experimental  proto- 
first  having  come  into  service  on  9  November, 
1  train  is  made  up  of  four  motor  cars,  of  entirely 
n,  and  four  trailer  cars  converted  from  earlier 
Line  stock.  The  new  trains  will  supplement  the 
-rvice  and  at  the  same  time  provide  information 
general  suitability  of  the  design  tn  operation. 

and  Control 

>st  distinctive  feature  of  the  new  motor  cars, 
Ti  wide  vista  windows  and  the  sloping-fronted 
1  alloy  coachwork,  is  perhaps  the  spoked  wheels 
gies.  Contrary  to  previous  design  practise,  both 
ach  of  the  two  bogies  are  motor-driven.  Motors 
60  h.p.,  300  V,  nose-suspended,  and  each  is 
:ly  connected  together  in  series.  Precaution 
heel-spio  of  individual  axle  units  is  achieved 
cting  a  two-coil  differential  relay  across  each 
ir.  Wheel-spin  sets  up  out-of-balance  voltages 
ay  which  trips  the  line  circuit- breaker  causing 
il  lever  to  return  to  zero. 


Control  is  by  series-parallel  operation  of  the  two  bogie 
motor-pairs  effected  by  AEI  camshaft  type  equipment. 
Although  speed  characteristics  of  the  new  trains  have  been 
deliberately  matched  with  those  of  existing  slock,  improved 
performance  is  manifest  in  the  reduction  of  current  con- 
sumption for  a  given  acceleration.  This  has  been  achieved 
by  the  use  of  higher  motor  field  Rux  densities. 

Lightii^  Supplies 

Main  lighting  is  by  4  ft.  40  W  fluorescent  units  working 
at  115  V,  850  c/s.  Supplies  are  obtained  from  the  second- 
ary of  a  step-down  transformer  fed  by  a  220  V,  850  c/s 
single-phase  motor-alternator.  A  separate  winding  on  the 
transformer  provides  auxiliary  supplies  at  50  V  d.c,  for 
battery  charging,  control,  brakes  and  doors,  via  a  ger- 
manium full- wave  bridge  rectifier.  This  differs  from 
previous  London  Transport  practise  where  auxiliary 
supplies  were  obtained  direct  from  a  motor-generator  and 
supplies  for  lighting  from  a  115  V,  850  c/s  alternator 
coupled  to  the  same  shaft.  In  the  new  trains,  standard 
tungsten  filament  emergency  lights  are  replaced  by 
fluorescent  lamps,  their  supply  being  derived  from  battery- 
fed  transistor  invertor  units. 


Ekctriul  Times,  24  Nonmbei.  IHO 


Cooikeeragh 


ULSTER'S  FIRST 
OIL-BURNING  STATION 


ULSTER'S  first  oil-burning  station  was  opened  at 
Cooikeeragh,  five  miles  north  east  of  Loodonderry, 
by  the  Princess  Royal  on  1  November.  When 
completed,  the  station  will  have  a  capacity  of  ISO  MW 
with  provision  for  later  extension  to  360  MW.  Estimated 
cost  for  the  completed  180  MW  section  is  £13-5  million. 
Two  main  considerations  influenced  the  choice  of  oil 
rather  than  coal  as  fuel.  Overland  freightage  rates  for  coal 
delivery  would  have  increased  costs  considerably,  especially 
since  the  River  Foyle,  on  whose  banks  the  station  is  built, 
has  sufficient  depth  to  allow  18,000-ton  ocean-going 
tankers  to  unload  at  an  off-shore  jelly. 

Constraction 

Cooikeeragh  has  two  30  MW  sets  in  operation  and  the 
first  of  two  60  MW  sets  is  scheduled  to  come  into  service 
during  the  winter  of  1961.  The  second  60  MW  set  has 
received  approval  and  will  be  commissioned  in  1963. 

Unit  boiler- turbine  construction  has  been  used  and  the 
generators  are  arranged  transversely  in  the  station,  south 
of  the  unit  boilers.  The  turbine  auxiliary  switch  gear  is 
housed  in  an  annexe  on  the  south  side  of  the  station,  and 
the  boiler  auxiliary  switchgear  in  a  similar  annexe  on  the 
north  side.  Mechanical  auxiliaries  are  located  in  the  base- 
ment. To  the  east  of  the  station,  a  separate  building  con- 
tains the  demineralising  water  treatment  plant  and  fuel 
oil  handling  pumps.  It  also  houses  a  small  standby  boiler. 


Cooikeeragh  is  connected  to  the  110  kV  distributio* 
system  through  an  outdoor  switchgear  compound  o 
south  side  of  the  station.  The  station  also  provides  de<=- 
trical  power,  process  steam  and  demineralised  water  ^^ 
chemical  works  nearby.  These  two  factories  pfoduC 
neoprene-rubber  and  calcium  carbide  and  take  their  suppV.1 
at  33  kV  through  an  indoor  switch  compound  on  the  wufc  ^ 
side  of  the  station  adjacent  to  the  electrical  control  rt 


Fuel  Oil  Handling 

The  fuel  handling  installation  is  designed  to  opcraH 
with  self-unloading  tankers.  A  pipeline  with  a  750  toii/l~ 
capacity  links  the  offshore  jetty  with  five  7,500  ton  stora^ 
tanks.  Transfer  pumps  feed  the  oil  as  it  is  required  to  foi-: 
150-Ion  "ready  for  use"  tanks  associated  with  Nos. 
and  2  boilers.  A  further  two  200-lon  tanks  will  be  cok 
stnicted  for  No.  3  boiler.  All  oil  pipes  are  heated  by  stuH 
tracer  pipes  and  lagged.  An  auxiliary  10  klb/hr  boilM 
provides  steam  for  heating  these  pipes  when  the  mam 
boilers  are  out  of  service. 


Boiler  Plant  and  Turbo-alteniators 

The  three  boilers  in  the  first  section  of  the  station  a^^^f 
of  the  single-drum  radiant  type.  Each  has  duplicate  i-  ^' 
and  f.d.  fans,  duplicate  air  heaters  and  a  single  economist^^'- 
The  380  klb/hr  boilers  have  automatic  retractable  fu-  ■<' 
burners.  Fuel  oil  is  supplied  to  each  of  these  boilers  tr:^ 
duplicate  100%  duty  variable-speed  pumps  drawing  c:^" 
from  the  "ready  for  use"  tanks.  For  the  third  boiler,  ttir^^* 
50%  duty  constant-speed  pumps  are  to  be  installed. 

Each  boiler  has  supervisory  control  from  separate  pan^* 
on  the  operating  floor  between  turbine  and  boiler  hous^rf- 
The  boilers  have  electrically  operated  and  remotely  co^KJ- 
troUed  soot-blowers  of  both  the  fixed  and  rack  types. 

An  unusual  feature  of  the  station  is  the  provision  f*"" 
supplying  process  steam  to  the  nearby  neoprene  facto'T' 
A  small  auxiliary  back-pressure  turbine  supplies  steatn  _**> 
the  factory  at  200  Ib/sq  in.  through  a  4,000  ft  long.  18  *^ 
diameter  pipeline.  The  back-pressure  alternator  is  ra*^ 
2-26  MW  and  is  connected  to  the  station  3-3  kV  auxilia*^ 
services  board.  For  standby  use,  the  process  steam  can  *" 
alternatively  supplied  through  a  pressure-reducing  v** 
from  the  625  Ib/sq  in.  sieam  main  and  two  desuperheat^  -' 
These  desuperheaters  are  also  used  when  the  sleaili 
passed  through  the  back-pressure  turbine. 

The  two   turbines  installed   in  the  first  section  of     * 
station  are  two-cylinder  impulse  reaction  machines  rotat<*^_ 


at   3,000  r.p.m.  They  each  have  34  stages  with  doi' 
exhaust,  low-pressure  cylinders.  The  twin  condensers 
designed  to  maintain  a  vacuum  of  29-07  in.  of  Hg  at 
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lomical  ratings  of  the  sets,  that  is,  24  MW.  The 
'3  are  rated  37-5  MVA  al  0-8  power  factor  and 

0  and  pilot  exciters  shaft  driven.  Air  is  circulated 

1  closed-circuit  system  in  each  machine  by  twin 
i  fans.  The  turbines  are  normally  lubricated  by 
iven  pump,  but  auxiliary  steam-driven  pumps  are 
ided.  The  third  turbine  will  have  24  stages  and  the 
'  will  maintain  29-07  in.  of  Hg  vacuum  at  48  MW. 

economical  loading,  or  289  in.  at  the  60  MW 
will  be  hydrogen-cooled  with  circulation  by  a 
en  fan.  All  the  condensers  havecathodic  protection. 

id  Orcnlatory  Water 

Ed  water  system  has  to  meet  the  requirements 
the  power  station  boiler  make-up  and  also  the 
eoprene  factory.  The  demineraliser  plant  has  a 
put  of  18,000  gals/hr  with  provision  later  for 
s    capacity.    The    demineralised    water    for    the 

stored  in  rubber-lined  tanks.  Stainless  steel,  twin 
ty  pumps  convey  it  through  a  3.00D  ft  long 
aluminium  pipeline  to  the  factory, 
ater  for  the  first  two  boilers  is  circulated  by  three 
r  pumps  driveo  by  625  h.p.  3-3  kV  squirrel-cage 
litable  for  direct-on-line  starting.  There  are  also 

two  330  klb/hr  steam-driven  pumps.  The  feed 
arranged  so  that  one  electric  motor-driven  pump 
•team-driven  pump  supply  each  boiler,  while  the 
:  motor-driven  pump  is  available   for  standby. 

boiler  will  operate  on  a-  similar  system.  It  will 

660  klb/hr  pumps  driven  by  1,300  h.p.  motors 
)  klb/hr  steam-driven  pump.  Each  boil^  has  five 

feed  heating  with  the  three  final  stages  on  the 

side  of  the  feed  pumps. 

:ing  water  is  drawn  through  twin  culverts  from 
400  ft  offshore.  Four  13.000  g.p.m.  vertical  shaft 
ving  Nos.  1  and  2  machine  condensers  are  driven 
p.  3-3  kV  motors.  A  further  two  25,000  g.p.m. 
iven  by  295  h.p.  motors  will  supply  condensers 
rd  machine.  After  discharge  from  the  condensers, 

enters  syphon  pits  before  returning  to  the  river 

ft  downstream.  Three  additional  pumps  supply 
'.m.  to  the  neoprene  factory. 

nners  and  Switd^ear 

lin  generator  transformers  for  Nos.  1  and  2 
are  rated  37-5  MVA,  3  ph,  11-8/33  kV  and  are 
led.  No.  3  generator  transformer  will  be  rated 
3  ph  with  a  ratio  of  11-8/110  kV.  The  main 
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switchgear  is  of  the  pneumatically  operated,  low-oil-content 
type  and  the  switchyard  is  arranged  as  a  double  busbar 
outdoor  installation.  The  same  type  of  switchgear  is  used 
for  the  33  kV  output  from  Nos.  1  and  2  machines  but 
it  is  located  in  a  switch-bouse  to  give  protection  from 
fouling  by  salt  spray  and  carbide  dust.  Main  transmission 
from  the  station  is  by  1 10  kV  overhead  lines,  but  a  33  kV 
cable  carries  supply  to  the  nearby  chemical  factories 
and  an  alternative  supply  may  be  obtained  for  them  from 
a  45  MVA  110/33  kV  transformer. 

Station  auxiliaries  are  fed  either  through  air-break 
switchgear  for  3-3  kV  motors  or  through  400  V  grouped 
starter  boards.  Three  5  MVA  33/3-3  kV  transformers  pro- 
vide the  auxiliary  supplies. 

Consultants:  Kennedy  and  Donkin,  and  Sir  Alcxandei  Gibb  and 

MAIN  CONTltACTORS 

civil  engineering  works.  loads  and  super-  Sir  A.  McAlpine  A  Son 

structures and  Farrans  Ltd. 

Strucioial  steelworks Harland  &  Wolff 

Chimneys  and  civil  engineering  works     . .  Tilemaa  &  Co. 

Steam  boilers  Nos.  1  and  2       Clarke,  Chapman 

Turbo-generatois  Nos.  1  and  2  and  400  V  English  Electric 

switchfusegear 

Back-pressure    turbo-generator,    generator  AEl 
transformers    and    ma  in    and    auxiliary 

Feed,  and  circulating  water  pumps  . .  Mather  and  Piatt 

Circulating  water  pipework  and  valves  . .  Alton 

Factory  circulating  water  pipework  . .  Shaw-Peirie 

Auxiliary  bolter Davey.  Paxmao 

Auxiliary  pumps Gwynnes  Pumps 

Electrolytic  protection Cumberland  Engineerine 

»  kV  and  33  kV  switchgear.  and  main  A.  Reyrcdie 

generator  connections       

Intcrbus  and  station  transformers  Brush  Ekclrical 

4O0  V  contactor  switchgear       BrookhirsI  Igrarac 

Auxiliao'  transformers'-        South  Wales  Switchgear 

Metering  equipment     LandJs  &  Gyr 

110  kV  lines -J.  L.  Eve  Construction 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


CANADA 


Colombia  Riyer  Finances 

Precise  stipulation  of  the  terms  on 
which  the  Federal  Government  would 
grant  aid  to  British  Columbia  for  the 
$460  million  Columbia  River  develop- 
ment project  have  been  requested  by  the 
BC  Premier,  Mr  Bennett. 

He  has  asked  for  the  maximum 
amount  the  Federal  Government  would 
be  prepared  to  lend  the  BC  Power  Com- 
mission, whether  the  Federal  Govern- 
ment would  require  an  unconditional 
guarantee  of  the  loan  by  the  BC  Govern- 
ment, the  interest  rate  to  be  charged 
based  on  today's  prices  and  the  terms 
of  any  loan  which  is  likely  to  be 
realised.  Mr  Bennett  also  pressed  for 
the  amount  of  any  outright  grant  which 
the  Federal  Government  is  likely  to 
make.  Grants  have  been  made  in  the 
past  to  other  Canadian  projects  but 
Federal  officials  have  so  far  implied  that 
the  Columbian  Power  System  would 
need  to  be  self-liquidating  through  sale 
of  power  to  BC  consumers  and  that, 
therefore,  the  Federal  Government  offer 
would  be  in  terms  of  a  loan  rather  than 
a  grant. 

Claim  Against  Ontario  Hydro 

An  appeal  to  the  Supreme  Court  of 
Canada  by  the  Upper  Ottawa  Improve- 
ment Company  will  be  based  on  French 
laws  relating  to  floating  on  rivers  which 
date  from  the  fifteenth  century.  The  com- 
pany is  claiming  $1  million  damages 
against  Ontario  Hydro,  because  they  say 
that  logs  delivered  by  them  to  paper 
companies  downstream  now  have  to  be 
towed,  whereas  before  the  rivers  were 
dammed  they  floated  with  the  current. 
A  previous  claim  lodged  in  May,  1958, 
has  already  been  dismissed  by  the 
Ontario  Supreme  Court  and  the  Court  of 
Appeals.  Ontario  Hydro  argue  that  pub- 
lic right  to  float  logs  does  not  imply  the 
right  to  use  the  current  of  the  river. 

Third  Nuclear  Station 

Design  studies  for  a  nuclear  station 
with  a  40  MW  heat  rating  are  to  be 
undertaken  by  Atomic  Energy  of 
Canada.  Expenditure  at  the  rate  of 
$100,000  per  month  for  the  next  six 
months  is  envisaged  and  contract  nego- 
tiations are  well  advanced  for  the  initial 
stages  of  the  new  study  to  be  carried 
out  by  Canadian  General  Electric.  Before 
a  decision  to  build  such  a  plant  costing 


from  $15  million  to  $20  million  is 
taken  it  would  require  approval  by  the 
Federal  Government.  A  reactor  using 
natural  uranium  as  a  fuel  and  an  organic 
liquid  moderator  is  likely  to  be  selected. 

TV  for  Crane  Safety 

Closed-circuit  television  cameras  are 
being  used  experimentally  to  assist  large- 
crane  operators.  The  cameras  give  the 
crane  operator  a  view  of  what  might 
be  in  the  path  of  the  jib  and  also  help 
him  to  manoeuvre  the  crane  without 
relying  entirely  on  hand  signals  from 
ground  level.  The  installation  is  on  one 
of  the  large  derrick  cranes  aiding  dam 
and  power  station  construction  at  Otter 
Rapids.  Construction  work  on  the  Otter 
Rapids  Dam  has  now  passed  the  half- 
way mark  and  it  is  scheduled  for  com- 
pletion by  1963.  By  that  time,  172  MW 
of  generating  plant  will  be  in  operation. 

British  Tenders  for  Toronto  Subway 

Three  British  firms  were  among  those 
tendering  for  between  40  and  50  subway 
cars  for  the  Yonge  St  section  of  the 
Toronto  subway  which  is  now  under 
construction.  The  contract,  worth  $5  mil- 
lion, has  been  tendered  for  by  the  Bir- 
mingham Railway  Carriage  and  Wagon 
Co.,  Metropolitan  Cammell  Carriage  and 
Wagon  Co.  and  the  Gloucester  Railway 
Carriage  and  Wagon  Co.  These  com- 
panies face  stiff  competition  from  three 
Canadian  firms  and  also  one  US,  two 
Japanese  and  one  West  German  com- 
pany. It  will  be  some  weeks  before  the 
successful  bid  is  announced. 

Locomotives  for  New  Zealand 

Contract  for  12  diesel  electric  loco- 
motives for  the  New  Zealand  railways 
has  been  awarded  to  the  Canadian  firm 
of  General  Motors  Diesel  Ltd.  The  loco- 
motives are  priced  at  £840,000  each  and 
will  operate  freight  trains  on  the  Napier 
and  New  Plymouth  lines.  They  will  re- 
place some  of  the  existing  oil-burning 
steam  locomotives  now  nearly  30  years* 
old. 

U.S.A. 


UK  Turbine  Tender  Allowed 

Opposition  to  acceptance  of  a  British 
tender  for  a  500  MW  turbo-alternator 
on  the  grounds  of  national  security  has 
been  overruled  by  the  Director  of  the 
Office  of  Civil  and  Defence  Mobilisation. 
The  tender  for  a  set  to  be  installed  by 
the  Tennessee  Valley  Authority  was  sub- 


mitted by  C.  A.  Parsons,  more  than  a 
year  ago  (Electrical  Times,  12  Maich, 
1959).  Valued  at  nearly  £^  million,  the 
tender  was  about  £2  million  lower  than 
tenders  submitted  by  US  companies. 
American  GE  and  the  Westinghouse 
Corpn.  objected  to  Parsons*  offer  being 
accepted  because,  they  said,  import  of 
such  machines  endangered  national 
security.  The  inquiry  has  taken  nearly 
20  months  and  during  that  time  a 
protest  by  the  Prime  Minister  was  made 
to  President  Eisenhower  against  protec- 
tionism. 

Announcing  the  decision  to  allow  the 
contract  Mr  Hoeg,  the  Director,  said 
the  question  of  national  security  may 
need  to  be  reviewed  if  foreign  makers 
increase  their  share  of  the  market  Some 
members  of  Congress  have  been  demand- 
ing a  complete  ban  on  electrical  imports. 

BOLIVIA 


Santa  Cruz  Power  Plant 

Tenders  for  installation^  and  operation 
of  an  electric  power  plant  for  Santa 
Cruz  are  requested  by  the  Public  Works 
Committee.  The  successful  tenderer  will 
have  to  finance  the  whole  undertaking 
and  fix  consumer  tariffs.  An  additional 
5  MW  of  plant  is  required  to  supplement 
existing  capacity  of  a  1-65  MW  diesel 
installation.  It  is  intended  that  the  new 
plant  shall  be  operated  in  conjunction 
with  the  existing  plant.  The  successful 
tenderer  will  also  be  required  to  study 
hydro-electric  development  in  the  area. 
Applications  should  be  made,  preferably 
in  Spanish,  to  Comite  de  Obras  Publicas 
de  Santa  Cruz,  Propuesta  a  la  Conyo- 
catoria  a  Propuestas  No.  2/60  Casill> 
No.  218,  Santa  Cruz  de  la  Sierra.  '^ 
closing  date  for  tenders  is  7  Jan.,  1961- 

POLAND 


Emphasis  on  Exports 

The    Polish    Ministers   of  Heavy  ^ 
dustry  and  Foreign  Trade  have  dec* 


10- 
dc^* 


to  devote  increased  attention  to  inip^^^ 
ing  export  of  engineering  and  clectT*^ 
products.  The  draft  of  the  new  fivcV  |^ 
plan  to  1965  envisages  an  increase  ^^ 
export  of  machines  and  equipment 
2}  times  the  present  value.  Recently  ^ 
three-year  trade  and  payment  agreefi^^ 
was  concluded  between  Poland  and  ^ 
United  Arab  Republic.  In  exchange  ^ 
electric  motors,  measuring  and  cont^^ 
ling  equipment,  diesel  engines  and  o^ 
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products.  Poland  will  receive 
UAR  cotton,  manganese  on 
good).  A  comment  on  trade 
ma  couolries  was  made  in  a 
wch  by  the  Deputy  Minister 
1  Trade.  He  said  that  in  addi- 
■hde  relations  established  with 
1  the  Sudan  some  years  ago, 
ad  recently  developed  trade 
with     Tuniiia,     Guinea     and 


GHANA 


Bdtcr  Agreement 

lal  agreements  for  the  Volta 
n  and  power  project,  which 
in  aluminium  smelter  to  be 
d  by  the  Valco  consortium, 
ailed  by  Mr  Edgar  Kaiser  in 
t  Thursday.  The  Valco  con- 
it  present  consists  of  Kaiser 
n,  Alcoa,  Alcon.  Olin-Mathie- 

Reynolds.    British   Alumioiuni 
been  approached, 
ons     between     representatives 
hana  Government,  Valco  and 
d   Bank    were  proceeding   last 

financial  details,  but  reliable 
Ddicate  that  one  outstanding 
vas  the  price  of  hydro-electric 
be  supplied  to  the  snielter.  The 
ited  by  the  Ghana  Government 
apparently,  considered  particu- 
active   by  the  aluminium   in* 


ral    electrification    survey,    re- 
in   last    weelc's    Electrical 
to  be  undertaken  by  the  British 
neering  Projects  Ltd. 

S.  AFRICA 


imjniffiti  Plant 

aluminium  extrusion  plant  is 
tailed  at  the  Pietermaritzburg 
:  the  Aluminium  Co.  of  South 

part  of  3  £2j  million  expan- 
-amme. 

I'  Profit 

African  Railways  now  expect 
ted  surplus  of  £10  million  in- 
a  deficit  of  £17  million.  Con- 
factors  to  this  surprising  change 
inclal  position  are  attributed  to 


aluminium 
•  460  kV  prototype  transmission 
he  Kaiser  Aluminium  factory, 
e,  460  kV  transmission  line  is 
le  for  development  purposes  by 
ylvania  Electric  Company.  Data 
ral  conductor  performance  under 
ditlons  will  be  obtained  on  four 
of  line  each  equipped  with 
diameter  conductors.  Expanded 
3  are  used  with  diameters  of 
1-75  and  232  in.  An  unusual 
■  the  line  is  use  of  an  aluminium 
•ad  of  paper  for  the  I-7S  in. 
conductor.  Measurement  of  a.c. 
•sistance,  conductor  temperature 
■r  loss  as  functions  of  load  will 
teiermine  the  most  satisfactory 
u.ucior  for  e.h.v.  systems 


a  large  increase  in  export  trade,  loroe 
reductions  in  wage  scales  and  the  elec- 
trification programme.  South  African 
Railways  have  2,000  out  of  a  total  of 
14.000  miles  of  track  electrified  and  a 
further  1,000  miles  are  under  construc- 
tion or  planned. 

PAKISTAN 


Fint  Sbadiwal  Set  CommisBOTied 

The  first  hydro  generator  rated  6*75 
MW  in  the  Shadiwal  project  was  com- 
missioned on  9  Nov.  The  second  set 
is  eqiected  to  be  commissioned  before 
the  end  of  this  year.  The  Shadiwal 
station  is  on  the  Upper  lehlum  Canal, 
seven  miles  from  Gumrat.  Estimated  cost 
of  the  station  is  RsBS  million.  It  is  being 
constructed  under  the  Colombo  plan. 

The  Director-General  of  WAPDA,  Mr 
S.  Monawar  Ali,  recently  visited  Chicago 
(o  discuss  the  master  plan  of  the  West 
Pakistan  Water  and  Power  Resources 
with  the  consultants,  Messrs  Chase  I. 
Main,  with  particular  reference  to  the 
Kunhar  Valley  project. 

Bengal  Idand  Geonatloa 

Tbe  East  Pakistan  Governor  recently 
said  it  was  planned  to  install  generators 
on  each  of  the  islands  in  the  Bay  of 
Bengal.  It  was  hoped  that  electrificalion 
would  assist  the  development  plan, 
designed  to  attract  people  to  the  islands. 

AUSTRALIA 


Power  Station  TendM 

Tenders  for  a  120  MW  power  station 
at  Collie  are  expected  to  be  called  for 
by  the  Electricity  Commission  of 
Western  Australia  shortly.  The  station 
will  be  near  the  open-cast  Muja  coal-cut. 
Construction  is  estimated  to  cost  £A10 
million  and  is  expected  to  begin  in  1962. 

Qneentland  Development 

Confirmation  that  th;  Mcrz  and 
McLclIan  report  on  development  of  the 
Queensland  State  Electricity  System  was 
in  circulation  was  given  recently  by  the 
chairman  of  the  Capricorn  ia  Regional 
Electricity  Board.  The  report  has  not 
been  made  public  and  it  will  be  pre- 
sented to  Parliament  when  the  Minister 


returns  from  overseas.  The  chairman  said 
the  Capricomia  Regional  Board  was  not 
yet  in  a  position  to  give  a  definite  state- 
ment on  the  site  likely  to  be  chosen, 
but  they  considered  the  Central  Queens- 
land site  to  be  an  excellent  one. 

Western  Aostralian  Finances 

Estimated  expenditure  by  the  Southern 
Electricity  Commission  during  the  cur- 
rent financial  year  is  estimated  at 
£3,378.000  of  which  £500.000  will  be 
provided  from  the  general  loan  fund. 
It  is  proposed  to  call  for  tenders  for 
a  new  station  at  Collie  and  expenditure 
at  Bunbury  power  station  will  be 
£1,186.000.  A  further  £182,000  would 
be  spent  on  harbour  works  at  Bunbury. 
The  estimates  for  Western  Australia 
total  more  than  £7  million,  of  which  a 
large  proportion  will  be  devoted  to 
water  supplies.  The  allocations  also  in- 
clude £301,000  for  an  industrial  develop- 
ment department  to  attract  new  industries 
to  Western  Australia. 

Rural  ElectriOcatiMi 

Extension  schemes  costing  more  than 
£1-1  million  are  proposed  in  the  rural 
areas  adjoining  the  towns  of  Narrabri 
and  Armidale.  Electrification  of  the 
Walgett  shire  will  bring  supplies  to  the 
towns  of  Rowena,  Collarenebri,  Carinda 
and  Pokataroo.  The  scheme  will  involve 
construction  of  1,500  miles  of  power  line, 
llie  Armidale  scheme  includes  two 
major  extensions,  one  to  Moona  Plains, 
Tia  and  Yarrowitch  and  the  other  from 
Ebor  to  Jeogla.  These  extensions  total 
160  miles. 

NEW  ZEALAND 

Almninium  Smelter  for  Southland 

An  aluminium  smelter  is  to  be  con- 
structed at  Bluff  Harbour,  Southland, 
by  Australian  Consolidated  Zinc.  The 
project  will  bring  £A160  million  capital 
to  Southland  and  is  reported  to  provide 
for  a  100  MW  power  station  to  be  con- 
structed by  Consolidated  Zinc  within 
the  next  ten  years,  and  that  within  20 
years  the  output  must  be  raised  lo  more 
than  600  MW.  New  Zealand  is  said 
not  to  be  committed  to  capital  expendi- 
ture in  the  project,  but  all  fixed  asssts 
will  revert  to  the  Slate  at  the  termination 
of  the  agreement. 
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in  the  industry 


Mr  H.  N.  Beenham  Mr  j.  G.  Pork 


Mr  A.  Warren 


Mr  E.  Cr«en  Mr  E.  t.  Heffiinn 


Depuly  station  superinlendent  at 
Connah't  Quay  power  station  since 
July.  1956,  Mr  H.  N.  Bcenham,  a.m.i.e.e.. 
has  been  promoted  to  station  superinten- 
dent there  in  succession  to  Mr  J.  Ethh, 
who  bat  transferred  to  a  similar  post 
at  Ince.  ('ESH,  page  74.)  Educated  at 
Gravesend  Technical  College,  Mr  Bcen- 
ham joined  the  West  Kent  Electric 
Supply  Co.  in  1936  as  control  engineer 
and,  after  subsequent  service  in  various 
power  stations  in  the  London  area,  be- 
came charge  engineer  at  Bromborough 
in  1951.  Three  years  later  he  went  to 
the  new  Connah's  Quay  station  as 
operation  superintendent. 

The  new  purchasing  officer  of  the 
North  Eastern  Electricity  Board  is  Mr 
J.  G.  Park,  m.i.b.e..  m.amer.i.e.e.  He 
has  been  appointed  to  succeed  Mr  Harry 
Haigb,  iK.i.E.E.,  who  has  now  retired 
(*ESH,  page  149).  Since  February  of 
this  year  Mr  Park  has  been  the  Board's 
organisation  and  naethods  officer,  prior 
to  which  be  was  senior  operational  re- 
search engineer  with  the  Eastern  Elec- 
tricity Board.  On  leaving  Manchester 
University,  he  commenced  his  career 
with  the  Lancashire  Electric  Power  Com- 
pany, afterwards  serving  with  the  Elec- 
tricity Board  for  Northern  Ireland  and 
the  Metropolitan  Electric  Supply  Co. 
In  1938  be  was  appointed  assistant 
superintendent  of  ihe  Outside  Depart- 
ment of  the  North  met  Power  Company 
and  after  nationalisation  of  the  industry 
became  con  si  ruction  engineer  in  the 
Norlhmet  sub-area  of  the  Eastern  Elec- 
tricity Board.  Mr  Park  has  twice  been 
seconded  for  overseas  service;  in  1946  as 
a  member  of  ibe  Hydro-Electric  Mission 
in  East  Africa,  and  from  1955  to  1958 
as  electrical  engineering  adviser  to  the 
Government  of  Ceylon, 

Mr     A.     M.     F.     Palmer,     A.M.t.E.E., 

M.INST.F.,   of  the   Electrical   Power  En- 
gineers'   Association,    is    among    those 

•  Denotes  revision  to  the  "Eleclricily 
Supply  Handbook,  I960" 


seeking  selection  as  Labour  candidate  for 
the  parliamentary  by-election  at  Small 
Heath,  Birmingham.  He  has  been  nomi- 
nated by  the  Co-operative  Party,  Mr 
Palmer  was  MP  for  Cleveland  (Yorks) 
from  1952  to  1959. 

Mr  A.  Warren  has  been  appointed 
as  bead  of  the  Purchasing  Dept.  and 
Stores  of  Gent  and  Co.  Ltd.  He  started 
with  the  company  in  1922,  has  been  in 
the  Purchasing  Dept.  since  1941,  and 
assistant  purchasing  officer  for  the  past 
five  years. 

President-elect  of  the  Chartered  Insti- 
tute of  Secretaries  for  1961  is  Mr  S.  M. 
Rlx,  F.C.I.5..  H.C.A.,  depuly  chairman  of 
the  Southern  Etectrici^  Board.  He  has 
been  vice-president  in  Ihe  current  year 
and  takes  up  duties  as  president  on 
t  Jan.,  succeeding  in  that  position 
another  prominent  member  of  the  elec- 
tricity supply  industry — Mr  Ernest  Long, 
F.C.I.5.,  F.S.A.A..  F.I.M.T.A.,  who  is  a  mem- 
ber of  the  Electricity  Council  and  of 
the  CEGB. 

Mr  F.  Bnrtcss  (Whites-Nunan  Ltd.) 
has  been  re-elected  chairman  of  the 
British  Valve  Manufacturers'  Association 
for  the  year  1960-61.  Mr  K.  M.  Leach 
(Audley  Engineering  Co.  Ltd.)  has  been 
re-elected  vice-chairman.  A  new  member 
of  the  committee  is  Mr  B.  S.  Bass 
(Dewrance  and  Co.  Ltd.). 

Plant  engineer  with  Skefco  Ball  Bear- 
ing Co.  Ltd.,  of  Luton,  for  nearly  25 
years.  Mr  A,  L  Helm  has  been  appointed 
works  manager  of  the  company's  pro- 
posed new  factory  at  Irvine.  Ayrshire. 

Mr  E,  Green,  m.sc.  m.i.e.e.,  formerly 
head  of  Transmitter  Advanced  Develop- 
ment Group  at  Marconi  Wireless  Tele- 
graph Co.  and,  for  the  past  si%  years, 
a  consultant  engineer  to  the  company. 
has  retired  after  47  years'  distinguished 
service.  Mr  Green  is  an  engineer  and 
physicist  who  for  many  years  has  been 


a  well-known  personality  in  the  ndio 
engineering  world.  He  was  assistant  lo 
C.  S.  Franklin  at  the  time  of  Ibe 
developments  of  the  Marcooi-FnnUiii 
shortwave  beam  system  and  the  ini 
seven  marks  of  the  Marconi  SWB  tnat- 
mitters.  Subsequently,  be  became  hod 
of  the  group  responsible  for  the  liter 
marks  of  this  equipment,  wfaicb  included 
the  first  100  kW  short-wave  traDunilter 
for  the  BBC.  To  mark  his  retirenKil 
he  was  presented  with  an  inscribed  |old 
watch  and  an  oak  filing  cabinet  b;  Mr 
B.  N.  MacLarty,  engineer-in-cluef,  on 
behalf  of  his  many  friends  and  eol' 
leagues. 

Mr     E.     L.     Helennan     has    been 
appointed  district  engineer  at  Hendoo  u 
Ihe  Eastern  Electricity  Board,  to  succeed 
Mr  R.  H.   Fanxtw   ('ESH,  page  HOV 
Educated  at  Holmwood  College,  BeJb&- 
on-Sea,  and  the  City  and  Guilds  (Ed0°: 
eering)  College,  Mr  Hefferman  reca"*?" 
his    early    training    with    the   electn^ 
department   of   the    Finchley    UDC-   ^ 
March,    1930,   be   obtained   an   engil**"' 
ing  appointment  with  the  North  M*5"?" 
politan    Electric   Power    Supply  Co-  ^ 
their  outside  department  and  five  V'^^ 
later  transferred  to  the  Wembley  ur»     ,1 
taking  as  an  assistant  engineer.  Ear*  3^ 
1948.  shortly  before  nationalisation  i^    . 
was  appointed  first  assistant  enginee=" '  ^ 
Hendon. 

The  sinth  Earl  of  Vemlam,  foui  -^^'', 
Mr   John    Grimston,    has    been   elt 
chairntan   of  Enfield   Rolling   Mills 
following   the   death   of   the  fifth 
Mr  W.   R.  Brudencn  Foster  has  : 
elected  vice-chairman. 

The  Yorkshire  Electricity  Board 
made  changes  in  the  district  enginei 
organisation  of  the  No.  4  (Leeds) 
area.  In  place  of  the  Leeds  district, 
new  districts  have  been  established.  ^'°J 
appointment  of  staff  is  being  effeclcc::^.  J, 
stages,  and  the  following  initial  sc  ^"Ji, 
appointments  have  been  made.  L^^^ 
North  West;  district  engineer  is  Mr  A.-^ 


Ui- 


four 
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.M.I.E.E.,  previously  second  assis- 
ineer,  construction  section,  No.  4 
i;  Leeds  North  East:  district 
is  Mr  S.  T.  RichardMo, 
3.),  A.MJ.E.E.,  previously  second 
:  engineer,  Leeds  district  (plan- 
.eeds  South:  district  engineer  is 
cssop,  GRAD.I.E.E.,  formerly  second 
:  engineer,  operation  and  main- 
section.  No.  4  sub-area;  and  for 
vforley  the  district  engineer  and 
inager  is  Mr  F.  H.  Beal,  a.m.i.e.e., 
ily  second  assistant  district  engin- 
local  manager  (*ESH,  page  145). 
banges  concern  only  the  engineer- 
vities  of  the  Leeds  district;  com- 
and   other   operations   are   un- 


.  R.  M.  Geddes  has  been  appoin- 
part-time  member  of  the  UK 
Energy  Authority  for  the  four- 
;riod  from  21  Nov.,  I960,  to 
.,  1964.  Mr  Geddes  joined  the 
Rubber  Co.  in  1935,  and  became 
ig  director  in  1957.  He  is  a 
of  the  Grand  Council  of  the 


Council  of  the  Institute  of 
and  the  Physical  Society  have 

i  the  Duddell  Medal  to  Dr  J.  B. 
director-general  of  CERN  (the 

n  Organisation  for  Nuclear  Re- 

for  his  leadership  of  that  team. 

I.  Hill,  who  is  being  transferred 
lom  Electrical  Industries*  fluores- 
>e  factory  at  Enfield  to  become 
on  supervisor  in  the  new  fluores- 
ce plant  at  Melbourne,  sailed  for 
a  in  the  P  and  O  liner  Orion 
iday.  The  project  is  planned  to 
jU  production  early  in  the  New 


'esent  Norfolk  sub-area  accoun- 
the  Eastern  Electricity  Board. 
W.  Jordan,  f.c.a.,  a.i.m.t.a., 
has  been  appointed  to  succeed 
i.  Pickup,  A.C.A.,  when  he  retires, 
bmet  sub-area  accountant  (*ESH, 
09/110).  Mr  Jordan  commenced 
;er  in  the  office  of  a  chartered 
sint  in  Norwich  in  1926  and  from 
itil  1945  held  various  appoint- 
1  local  government,  including  the 
of  deputy  borough  treasurer  at 
I.  In  1945  he  was  appointed 
borough  treasurer  of  the  County 
I  of  Darlington,  in  which  post  he 
d  until  1948  when  on  nationalisa- 
the  electricity  supply  industry  he 
y  his  present  appointment.  Mr 
is  also  treasurer  of  the  Norwich 
of  the  EIBA. 

loyal  Society  announces  that  the 
strument  Fund  Committee  have 
1  grants  of  £1,4(X)  per  annum  for 
rs,  in  supplement  of  a  previous 
3  Prof  G.  F.  J.  Garlick,  depart- 

physics,  University  of  Hull,  for 
tinuation  of  work  on  solid  state 
nage  amplifiers;  of  £2,000,  in 
ent  of  a  previous  grant,  to  Prof 
Of)  professor  of  applied  electron 

at  Imperial  College  in  the 
ity  of  London,  and  Dr  D.  Jones, 


for  additional  equipment  for  use  in  con- 
nection with  the  development  of  an 
electron  interference  microscope;  and  of 
£1,000,  in  supplement  of  a  previous 
grant,  to  Dr  H.  B.  Barlow,  assistant 
director  of  research,  department  of 
physiology.  University  of  Cambridge, 
and  Mr  P.  E.  K.  Donaldson,  technical 
officer,  physiological  laboratory,  Univer- 
sity of  Cambridge,  for  further  work  on 
the  development  of  (a)  a  device  for  auto- 
matically improving  coding  of  messages 
and  (b)  a  diffused  storage  sequence 
engine. 

Mr  E.  B.  Thompson,  sales  manager, 
Ekco  Electronics  Ltd.,  has  been  elected 
chairman  of  the  Nucleonics  Group  of 
the  Scientific  Instrument  Manufacturers* 
Association. 

Mr  Harry  West,  M.sc.,  m.lmech.e., 
M.I.E.E.,  has  been  elected  a  director  of 
Associated  Electrical  Industries  as  from 
1  Jan.,  1961.  He  is  managing  director 
of  Associated  Electrical  Industries  (Man- 
chester) and  a  director  of  other  com- 
panies associated  with  the  group,  includ- 
ing Metropolitan-Vickers-Beyer,  Peacock, 
Sunvic  Controls  Ltd.,  Nucleonic  Invest- 
ments Ltd.,  and  chairman  of  Nuclear 
Graphite  Ltd.  Mr  West  started  his  career 
as  an  apprentice  with  Metropolitan- 
Vickers  in  1918,  where  he  became  chief 
engineer.  Motor  and  Welding  Depart- 
ments in  1940,  assistant  to  the  chief  elec- 
trical engineer  of  the  company  in  1946, 
chief  electrical  engineer  three  years  later, 
and  was  appointed  to  the  MV  board 
in  1951. 

Mr  Henry  Chisholm,  joint  managing 
director  of  A.  C.  Cossor  Ltd.,  has  resigned. 
He  and  Mr  James  S.  Clark,  who  now 

becomes  sole  managing  director,  were 
appointed  joint  managing  directors  in 
1947. 

Today,  24  Nov.,  marks  the  comple- 
tion of  70  years'  service  with  Falk, 
Stadelmann  and  Co.  Ltd.  by  Mr  C.  H. 
Bailey — truly  a  remarkable  record. 
Starting  as  an  office  boy  to  the  late  Mr 
Victor  Falk,  he  was  soon  promoted  to 
assist  the  latter  in  the  buying  of  gas 
glassware,  and  in  1902  the  two  under- 
took their  first  long  overseas  trip,  visit- 
ing many  glassware  factories  in  order 
to  establish  what  is  now  the  Electric 
Glassware  Department.  When  Mr  V. 
Falk  was  forced  to  retire  from  active 
business  in  1912,  owing  to  ill  health,  Mr 
Bailey  took  complete  control  of  "B" 
Department.  He  held  the  latter  post  until 
his  official  retirement  in  1951,  since 
when  he  has  continued  to  assist  in  intri- 
cate import  matters. 

Mr  A.  S.  D.  Barrett  has  been 
appointed  consultant  to  Research  and 
Control  Instruments  Ltd.  and  has  joined 
the  board. 

As  a  consequence  of  the  death  of  the 
company's  chairman,  Sir  Cecil  Weir,  the 
directors  of  International  Computers  and 
Tabulators  Ltd.  announce  new  appoint- 
ments. Pending  the  appointment  of  a 
chairman,  Mr  H.  V.  Stammers,  becomes 


acting  chairman,  Mr  C.  Mead  is  a  deputy 
chairman,  and  Mr  J.  Boll  becomes  manag- 
ing director.  Mr  Stammers  is  also  chair- 
man of  Computer  Developments  Ltd., 
the  jointly  owned  subsidiary  of  the 
General  Electric  Co.  Ltd. 

Mr  K.  G.  Smith  has  been  appointed 
investment  manager  of  the  pension  fund 
of  the  General  Electric  Co.  Ltd. 

OBITUARY 

Mr  W.  McKenzie,  M.B.E.,  of  James 
McKenzie  Ltd,  electrical  contractors,  of 
Birkenhead,  died  on  13  Nov.,  aged  53, 
only  a  month  after  the  death  of  his 
brother,  James,  who  was  head  of  the 
business. 

Mr  R.  M.  Atidlnson,  m.i.mech.e., 
M.I.MAR.E.,  chairman  of  Sulzer  Bros. 
(London)  Ltd.,  and  a  director  of  Richard- 
son, Westgarth  and  Co.  Ltd.,  died  on 

12  Nov.,  aged  70.  He  joined  Sulzer 
Bros,  in  1938  as  managing  director  and 
became  chairman  last  June.  Earlier  he 
was  with  the  Vickers  organisation  for 
30  years,  latterly  travelling  widely  in 
connection  with  the  group's  overseas 
sales  policy. 

Mr  C.  T.  Crisp,  AJhf.i.E.E.,  who  retired 
32  years  ago  as  executive  engineer  of 
the  Post  Office  North  Engineering  Sec- 
tion at  Brighton,  died  on  13  Nov., 
aged  92. 

Mr  W.  J.  Taylor,  chief  electrical  en- 
gineer to  the  State  Electricity  Commis- 
sion of  Victoria  for  the  past  ten  years, 
died  recently,  aged  60.  He  had  served 
with  the  Commission  for  23  years,  and 
for  many  years  represented  it  on  com- 
mittees of  Australasian  and  international 
electrical  organisations. 

Mr  P.  M.  Bennett,  wh.ex.,  FJt.o.s., 
M.I.E.E.,  A.M.I.MECH.E.,  who  was  a  Con- 
sulting engineer  with  Whitehall  Securities 
Ltd.  until  retiring  in  1944,  died  on 
15  Nov.,  aged  84.  He  was  assistant 
works  manager  of  C.  A.  Parsons  and  Co. 
from  1898  to  1901,  when  he  jomed  the 
Calender's  Cable  Co.  as  construction 
engineer  and,  subsequently,  spent  12 
years  in  Mexico  on  Government  and 
various  utility  contracts.  There  followed 
periods  with  the  Mexican  Eagle  Oil  Co. 
and,  from  1917  to  1919,  with  the 
Ministry  of  Munitions,  and  he  was  later 
associated  with  electricity  schemes  in 
Chile  and  the  early  part  of  the  grid 
scheme  in  this  country.  Subsequently, 
with  Whitehall  Securities,  he  was  con- 
cerned with  the  Athens  imdertaking  for 
a  number  of  years. 

Mr  P.  L.  Edwards,  manager  of  the 
Dublin  office  of  Associated  Electrical 
Industries  until  his  recent  retirement, 
died  on  14  Nov. 

Mr  T.  P.  W.  Norris,  deputy  chairman 
of  George  Kent  Ltd.,  died  in  hospital  at 
St.  Albans  on  21  Nov.  from  injuries 
received  in  a  motoring  accident.  He  was 
68.  He  joined  the  company  two  years 
ago,  prior  to  which  he  was  chief  per- 
sonnel officer  of  the  Vickers  group  for 

13  years. 
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Protective  gear 
null  ^"^^^  ®'*  distribution  cb^s 

hnx!  by  G.  Hall,*  a.m.i.e.e. 


CONVENTIONAL  design  of  distribution  systems 
requires  the  provision  of  an  e.h.t.  o.c.b.  for  each 
transformer,  even  though  it  is  exceptional  for  the 
latter  to  exceed  a  rating  of  750  kVA.  If  this  practice  is 
accepted,  then  it  must  also  be  accepted  that  each  sub- 
station is  large  enough  to  accommodate  eJi.t.  switchgear, 
traosfonncr  and  medium  voltage  fusegear. 

Elimination  of  the  transfonner  e.h.t.  o,c.b.  from  the 
design  of  a  distribution  substation  would  obviously  etFect 
considerable  economy  in  both  capital  costs  and  size  of 
substation. 

Control  and  Protecticm  Requirenients 

The  basic  requirements  for  the  control  of  a  group  of 
distribution  substations  are: 

(1)  A  fault  on  any  item  of  equipment  must  be  auto- 
matically cleared  with  the  minimum  disturbance  to  the 
rest  of  the  system. 

(2)  A  means  of  isolation  for  all  items  of  equipment 
is  desirable. 

*  Mr  Hall  is  with  the  Leeds  Sub-Area,  Yorkshire  EB. 


(3)  The  effect  of  a  fault  on  the  magnitude  of  load 

lost  as  a  result  of  that  fault  should  bear  some  rtlatiim 

to  tbe  type  of  load. 

The  fault  levels  encountered  in  a  typical  dislribution 
network  range  from  50  MVA  to  250  MVA  for  OtttKl 
system,  and  with  modern  transformers  from  5  MVA  lo 
15  MVA  for  the  medium  voltage  equipment  within  nib- 
stations.  Resistance  earthing  of  the  e.h.t.  system  neutnl 
restricts  earth  faults  to  a  relatively  low  value  equivaJcit 
to  30  MVA  to  60  MVA  three-phase  fault  leveb. 

Tbe  protection  requirements  are,  therefore: 

(1)  High  voltage  faults  in  the  range  30  MVA  h> 
250  MVA  must  be  detected  and  cleared  as  quicJdy  as 
possible. 

(2)  Medium  voltage  faults  in  the  range  5  MVA  1o 
15  MVA  must  be  detected  and  cleared  with  a  suilalile 
delay  to  allow  m.v.  fusegear  to  operate  if  the  fauli  is 
on  the  m.v,  network. 

Conventional  design  satisties  these  control  and  protec- 
tion requirements  by  the  use  of  i.d.m.t.  relays  on  thL 
feeder  o.c.b's  and  time  fuse  protection  on  individual  traa^ 
former  ox.b's.  Fig.  1  shows  a  typical  arrangement. 


fig.     ( .      Typical    I 

arrangement  for  control  of  ' 
group  of  disu-lbutJon  iubnRi<i"'- 
usinj  i.d.m.t.  nian  on  «.*-*- 
feeder  o.c.b't.  and  timt  t^ 
pnteetlon  on   Individual  trdM' 


Fig.  2.  Alwmatin  orranie**** 
for  tystem  ihawit  in  Fig.  I,  t'Js 
oJ(  switehn  to  rtploce  w 
tranformer  o.c.b '».  witti  ^=^ 
poslte  nlay  dearlng  e.h.t,  fSe** 
tnstontoneoui/x  and  m.v.  ^^' 
with  definite  time  delaf 
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re  System 

tirements  for  control  and  protection  can  be 
an  alternative  design  which  effects  a  consider- 
ny  ID  switchgear.  This  system  requires  accept- 

0  conditions  on  which  opinions  may  differ, 
ault  incidence  on  distribution  transformen  is 
r  tlian  for  the  more  vulnerable  high  voltage 
id,  where  mainly  domestic  consumers  are  con- 
'ault   on   a   distribution    transfonner   can    be 

interrupt  supplies  to  consumers  from  other 
bstations. 
)ws  the  alternative  method  applied  to  the  net- 

1  in  Fig.  1.  Four  transformer  o-cb's  have  been 
four  oil  switches,  two  of  which  would  be  of 

-mer  flange-mounted  type.  At  the  substation 
the  eJi.t.  feeder  the  i.djn.t  relay  has  been 
a  composite  relay  to  give  instantaneous  clear- 
e.h.t.  faults  and  definite  time  clearance  on  all 
at  the  distribution  substatians.  A  transformer 
i  of  the  four  substations  or  an  e.h.t.  feeder 
,  therefore,  result  in  loss  of  supply  to  all  four 

■xa  can  be  compared  with  the  group  protection 
unted   transformers  on   overhead  distribution 


e  Relay 

installed  at  Substation  "A"  in  Fig.  2  has  beea 
o  satisfy  the  requirements  of  the  alternative 
;.  3  shows  the  connections  for  this  relay 
y.  Fig.  4  shows  the  actual  relay.  The  left-hand 
sets  faults  on  the  e.h.t.  system,  but  is  given  a 
ng  in  excess  of  the  maximum  m.v.  fault  level 
le  substations.  Operation  of  this  unit  produces 
IS  tripping  of  the  o.c.b.  For  detection  of  m.v. 
»ntre  unit  is  given  a  setting  lower  than  the 

fault  level,  but  in  order  to  discriminate  with 
egear  a  definite  time  delay  is  provided, 
od  adapted  to  obtain  this  time  delay  can  be 
:  schematic  diagram  of  connections.  Fig.  3. 
ed  armature  relays  are  employed,  A  and  B, 
nted  by  a  capacitor.  The  sequence  of  operation 
w-set  element  contacts  close  is  as  follows: 


..t 
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Fig.  4.   Arrangement  of  annftoiite  rtlay  [English  Electric  Co.) 


thematic  diogram  of  connectfon  of  compMite  relay 


(1)  Relay  A  piclu  up  via  the  normally  closed  contact 
of  relay  B, 

(2)  Relay  B  picks  up  via  the  normally  open  contact  of 
relay  A.  and  in  so  doing  seals  itself  in  and  breaks  the 
circuit  for  relay  A. 

(3)  Relay  A  resets  slowly  due  to  the  capacitor  and 
completes  the  trip  circuit  via  its  own  normally  closed 
contact  and  the  normally  open  contact  on  relay  B. 
This  arrangement  gives  an  overall  time  delay  of  0-4  sec, 

a  time  which  ei^rience  has  shown  will  give  discrimination 
with  m.v.  fusegear.  Standard  components  are  used  through- 
out the  design  of  the  relay  to  avoid  high  production  costs. 

Practical  Exanytle 

The  network  shown  in  Figs.  1  and  2  produces  fault 
levels  as  indicated,  and  the  protection  is  required  to 
operate  on  these  values.  The  e.h.t.  voltage  has  not  been 
stated  as  it  is  desired  to  demonstrate  the  method  for  both 
11  kV  and  66  kV  systems.  The  fault  levels  used  are 
typical  for  systems  operating  at  either  voltage. 

The  instantaneous  high-set  element  is  required  to 
operate  down  to  fault  currents  of  2,500  A,  but  must  not 
operate  for  an  m.v.  fault  level  of  14-4  MVA.  At  11  kV, 
this  level  produces  phase  currents  of  750  A,  and  at  6-6  kV, 
1,324  A.  With  300/5  current  transformers  a  setting  of 
400%  at  11  kV  (1,200  A)  and  600%  at  6-6  kV  (1,800  A) 
would  be  adopted.  This  gives  a  margin  of  safety  for  both 
maximum  m.v.  fault  level  and  minimum  e.h.t.  fault  level 
at  either  system  voltage. 

The  range  of  fault  levels  on  the  m.v.  busbars  at  the 
four  substations  is  wide,  but  only  the  lowest  is  considered 
in  determining  the  setting  for  the  low-set  unit.  This  occurs 
at  substation  C  with  5  MVA.  giving  260  A  at  11  kV  and 
438  A  at  6-6  kV. 

The  required  settings  would,  therefore,  be  50%  at 
11  kV  (150  A)  and  100%  at  6-6  kV  (300  A).  A  margin 
of  safety  is  given  in  both  cases;  in  fact,  at  66  kV  a  75% 
setting  would  be  adopted  provided  this  did  not  encroach 
upon  the  full  load  current  of  the  particular  network. 

Load  Limitatioiis 

The  question  of  maximum  loading  conditions  occasions 
the  immediate  criticism  of  this  system  of  protection,  but 
if  the  number  of  substations  in  the  group  protected  is  not 
excessive,  this  problem  should  not  arise.  In  the  example 
given,  the  maximum  load  at  11  kV  must  not  approach 
3  MVA  and  at  6-6  kV,  2-5  MVA  (75%  setting).  The 
installed  transfonner  capacity  is,  however,  only  2,050  kVA. 

Future  load  increase  must  be  considered,  but  it  would 
normally  be  the  smaller  transformers  that  would  require 
changing  for  larger,  with  a  consequent  increase  in  mini- 
mum m.v.  fault  level.  A  higher  setting  would  then  be 
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possible  for  the  low-set  element,  with  consequent  increase 
in  maximum  loading. 

In  certain  cases  an  alternative  e.h.t.  supply  is  available 
to  a  feeder  from  another  primary  substation  or  from 
another  feeder  from  the  same  source.  In  such  cases  the 
alternative  system  can  still  be  adopted,  but  when  making 
parallels  the  low-set  element  should  be  made  inoperative 
in  order  to  avoid  tripping  due  to  heavy  transfer  currents. 
For  this  purpose  an  isolation  link  is  provided  in  the  low-set 
trip  circuit. 


Operating  Experience 

A  number  of  installations  of  the  composite  relay  as 
described  have  been  employed  over  a  period  of  two  yean. 
During  this  time  no  trouble  has  been  encountered  which 
was  not  anticipated;  the  only  failing  has  been  the  opera- 
tion of  the  low-set  flag  indicator  when  re-energising  the 
network  after  complete  shutdown.  This  was  anticipated, 
however,  and  is,  of  course,  due  to  the  magnetising  current 
inrush  of  the  distribution  transformers. 


NUCLEAR  POWER  PROSPECTS 


OPTIMISM  on  the  prospects  for  nuclear  power  was 
shown  by  four  leading  authorities  in  the  field  who 
a  snort  while  ago  discussed  the  question  at  a  meeting  of 
the  International  Atomic  Energy  Agency.  They  were  Dr 
H.  G.  de  Carvalho  (Consultant  to  the  Brazilian  Atomic 
Energy  Commission);  Dr  J.  V.  Dunworth  (Deputy  Director, 
Winfrith,  UKAEA);  Dr  J.  Horowitz  (Head  of  Reactor 
Department  at  the  French  Saclay  Nuclear  Research  Centre) 
and  Dr  W.  H.  Zinn  (formerly  Director  of  the  US  Argonne 
National  Laboratory). 

The  first  question  to  be  considered  was  the  current 
technical  status  of  nuclear  energy.  Dr  Dunworth  suggested 
that  a  comparatively  small  number  of  reactor  systems  were 
emerging  within  the  range  of  being  acceptable 
economically.  They  fell  into  two  broad  classes,  the  gas- 
cooled,  graphite-moderated  reactor  systems  being  developed 
in  Britain  and  France  and  more  recently  in  the  US;  and  the 
pressurised  and  boiling  water  systems  receiving  attention 
in  the  USA,  Russia,  Canada  and,  on  a  smaller  scale,  in 
Scandinavia. 

On  the  same  topic,  Dr  Zinn  said  that  a  large  pressurised 
water  reactor  had  about  40  miles  of  tubular  fuel  elements 
in  it.  Failure  rate  in  these  was  an  important  factor  which 
only  full-scale  operating  experience  could  determine.  He 
believed  that  in  the  UK,  France  and  the  USA,  the  next 
two  or  three  years  would  bring  answers  to  many  questions 
such  as  this,  having  a  major  effect  on  cost  of  nuclear  power 
generation.  On  the  question  of  safety,  he  said  that  the 
extensive  experience  with  pilot  plants  had  brought  to  light 
no  unfavourable  facts.  He  regarded  it  as  essential  from 
a  safety  aspect  that  the  design,  operation  and  siting  of 
nuclear  plants  should  come  under  the  scrutiny  of  an 
official  or  agency  independent  of  the  supplier  of  the  plant 
and  its  user. 

Costs  of  Generation 

On  the  vexed  question  of  cost  of  generation,  Dr 
Dunworth  estimated  that  nuclear  power  stations  currently 
being  ordered  in  the  UK  would  generate  at  costs  not  more 
than  10%  above  those  for  new  conventionally  fuelled 
power  stations.  A  15%  rise  in  oil  or  coal  prices  in  real 
terms  would  be  sufficient  to  offset  the  difference.  He 
suggested  that  experience  gained  through  building  nuclear 
power  stations  would  be  ample  return  for  the  extra  cost 
that  had  to  be  paid.  However,  for  small-  and  medium-sized 
reactors  the  high  capital  cost  made  economic  operation 
somewhat  uncertain,  except  in  the  most  remote  places. 

From  the  American  standpoint,  Dr  Zinn  thou^t  that  the 
first  competitive  nuclear  power  station  in  America  might 
come  in  1967  in  a  high  fuel  cost  area  of  the  country.  The 
best  foreseeable  designs  for  50  MW  nuclear  power  stations 
missed  being  competitive  by  about  20%.  Dr  Horowitz 
thought  stations  to  be  built  in  three  or  four  years'  time  in 
France,  with  capacities  of  about  500  MW  electric  from  one 


reactor,  would  certainly  be  competitive  if  fuel  burn-up  of 
between  3,000  and  3,500  MWd  proved  possible. 

The  question  of  burn-up  was  one  of  the  most  important 
in  determining  the  future  outlook  for  cost  reductions,  all 
speakers  pointed  out.  Dr  Zinn  spoke  hopefully  of  the 
properties  of  lu'anium  dioxide  in  this  respect.  It  was 
thought  that  the  bum-up  limit  for  this  material  lay  in  the 
neighbourhood  of  40,000  MWd/ton  to  50,000  MWd/ton. 
Along  with  Dr  Horowitz,  he  emphasised  that  the  imm^ 
diate  problem  was  to  get  economic  nuclear  power  and 
until  this  could  be  done  the  idea  of  "breeding"  (getting 
more  nuclear  fuel  out  of  the  reactor  than  was  put  in)  bad 
little  importance. 

Dr  Dunworth  thought  there  was  need  to  make  the 
maximum  use  of  containment  vessels  for  nuclear  equip- 
ment in  order  to  ease  siting  problems,  especially  in  densely 
populated  countries.  He  went  on  to  say  it  would  be  two 
or  three  years  before  any  new  opinion  could  be  formed 
about  fast  (unmoderated)  reactors,  at  least  from  the  aspect 
of  UK  and  USA  programmes. 


Gas  Turbine  for  Lynton 

AS  part  of  the  SWEB  plan  for  improving  electrical 
supplies  to  Lynton  and  Lynmouth,  a  remote  line- 
controlled  3  MW  power  station,  comprising  a  3  MW> 
1 1  kV,  English  Electric  alternator  coupled  to  a  4,250  h.p. 
Bristol-Siddeley  "Proteus"  gas  turbine,  was  inaugurated 
by  Sir  George  Hayter  Hames,  chairman  of  Devon  County 
Council  on  Tuesday  last,  22  November.  The  second  of 
this  type  of  station  to  be  installed  by  the  SWEB,  it  is 
remote  controlled  by  dialled  signals  over  the  GPO  line 
from  the  SWEB  Control  Centre  at  Bristol,  100  miles  away. 

Mr  A.  N.  Irens,  chairman  of  the  SWEB,  welcoming 
the  guests,  explained  that  this  was  part  of  a  £140,000 
scheme  to  improve  the  electricity  service  in  North  Devon, 
and  the  new  station  had  already  released  the  11  kV  over- 
head line  to  Bamsta[^e  for  conversion  to  33  kV  and 
would  obviate  the  necessity  of  erecting  a  second  overhead 
line  fot  10  to  12  years. 

A  new  33  kV  substation  had  also  been  installed  &^ 
Lynton.  Experience  with  the  first  station  at  Princetown 
had  shown  that  these  units  were  an  economic  way  of 
expanding  electrical  supply  in  remote  areas,  the  stations, 
about  the  size  of  a  small  house,  only  requiring  about  four 
routine  visits  a  year  and  an  overhaul  of  the  sets  every  ten 
years.  Each  station  is  capable  of  supplying  a  town  of 
10,000  people  under  emergency  conditions  and  the  capita 
cost  is  comparatively  low.  Full  protection  against  fault 
conditions  is  provided,  the  station  calling  the  control 
centre  through  Datafonic  equipment  developed  by  Soufld 
Diffusion  (Auto  Thermatic)  Ltd. 
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Radio  in  the  supply  industry 


D  growth  in  the  popularity  of  radio  communica- 
as  in  the  supply  industry  and  the  form  future 
/elopments  were  likely  to  take  was  the  subject  of 
resented  to  the  lEE  last  week.* 
it  requirement  had  been  to  establish  mobile  two- 
3  services  for  communication  between  control 
nd  the  field  engineers.  Recently,  the  need  had 
ng  shape  for  fixed-to-fixed  radio  links  for  those 
where  line  circuits  were  not  available  or  could 
onomically  installed. 

^  m.f.  and  h.f.  equipment  characteristics  were 
Nn  they  had  proved  unsuitable  for  the  supply 

requirements.  War-time  experience  with  v.h.f. 
t  had,  however,  led  to  development  of  equipment 
'  suited  to  mobile  radio  operation. 

time,  u.h.f.  and  microwave  techniques  were  not 
y  advanced  for  use,  but  recent  development  might 
h.f.  links  to  be  applied  where  their  restricted 
was  not  a  disadvantage.  In  other  countries  there 
strong  progress  in  the  application  of  microwave 
s  to  protective  gear  operation  and  automatic 
3f  transient  faults,  but  it  was  only  recently  that 
iperimental  links  had  been  established  here. 

Schemes 

systems  suitable  for  the  power  supply  industry 
high  degree  of  reliability  and  to  be  capable  of 
24-hour  operation.  The  best  possible  coverage 
itial,  with  every  effort  made  to  avoid  blind  spots, 
lability  was  required  than  of  the  ordinary  com- 
(lobile  radio  services.  It  was  not  practicable  for 
iy  industry  to  share  radio  channels  with  other 
,  in  an  emergency,  the  service  had  to  be  imme- 
ailable,  possibly  for  a  prolonged  period. 
;nce  had  shown  traffic  density,  that  is,  the  minutes 
el  occupancy  over  a  given  period,  could  be  as 
00%  for  a  24-hour  period  or  90%  for  a  36-hour 
[ring  peak  system  outages.  Even  on  the  consumer- 
de,  traffic  saturation  was  often  as  high  as  65%. 
leral,  amplitude  modulated  equipment  showed 
»  over  frequency  modulated.  Installations  using 
ipment  exhibited  a  gradual  decrease  in  signal 
as  the  limit  of  their  range  was  neared,  whereas 
pment  tended  to  cut  off  sharply.  The  advantage 
1  restricting  impulsive  noise  pick-up  had  also,  to 
ent,  been  counteracted  by  recent  a.m.  develop- 
.M.  equipment  also  tended  to  be  more  complex 
schemes  had  proved  easier  to  maintain, 
single-frequency  complex  system,  all  equipments 
mally  set  to  receive,  and  each  unit  could  hear  all 
irs  could  also  intercommunicate  without  the  fixed 
eing  operative.  However,  it  was  impossible  with 
ems  to  transmit  and  receive  messages  simultane- 
lis  had  certain  advantages  for  it  reduced  power 
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consumption  and  also  prevented  "butting  in**  when  a 
message  was  being  received. 

An  alternative  form  of  the  single-frequency-complex 
system  used  two  frequencies.  With  this  scheme  all  mobile 
stations  were  able  to  transmit  on  one  frequency  and  receive 
on  the  other,  ensuring  that  all  messages  had  to  be  handled 
through  the  fixed  headquarters  station.  The  two-frequency 
system,  although  at  first  sight  uneconomical  in  use  of 
available  frequencies,  was  more  readily  adapted  to  prevent 
interference  between  different  users  with  adjacent  frequency 
bands.  The  GPO  allocated  frequencies  on  the  two-frequency 
basis  to  avoid  such  interference  problems. 

If  it  was  necessary  for  mobile  stations  to  inter- 
conununicate,  a  talk  through  switching  circuit  could  be 
used  at  the  fixed  station  to  enable  the  frequency  of  in- 
coming signals  from  one  mobile  to  be  changed  to  the 
reception  frequency  for  another  mobile.  However,  there 
was  a  difficulty  with  this  system,  for  it  was  possible  for 
transmissions  from  other  areas  to  trigger  the  local  trans- 
mitter and  then  reradiate  them.  This  could  give  rise  to 
numerous  spurious  signals. 

The  fixed  single  station  could  give  adequate  coverage 
within  a  radius  of,  say,  20  miles,  but  for  larger  areas 
several  transmitting  stations  were  often  required.  Such 
stations,  operating  on  what  was  termed  the  "multi-carrier 
system,*'  were  standard  except  that  their  transmitters  were 
tuned  to  frequencies  of  8  kc/s  or  10  kc/s  apart,  with 
100  kc/s  spacing.  Recently,  it  had  been  possible  to  arrange 
multi-carrier  schemes  for  only  25  kc/s  channel  spacing 
and  with  an  offset  of  4^  kc/s. 

The  high  standard  of  performance  required  from  supply 
industry  radio  equipments  suggested  that  construction  in 
accordance  with  service  specifications  was  desirable,  par- 
ticularly on  vital  circuits  such  as  those  for  protective  gear 
operation.  It  was  hoped  by  applying  DEF  5,000  and  similar 
standards,  better  reliability  coupled  with  ease  of  mainten- 
ance would  be  possible.  The  supply  industry  had  them- 
selves prepared  draft  specifications  and  these  were  now 
under  discussion. 

Remote  location  of  fixed  station  transmitters  often 
called  for  emergency  standby  power  supply.  Possible  future 
developments  in  this  application  were  the  long-life  dry 
cell  or  the  solar  cell. 

Fixed  Radio  Links 

For  the  protection  schemes  required  with  the  grid  there 
were  in  general,  sufficiently  adequate  telephone  facilities 
available.  However,  the  national  telephone  system  could 
not  economically  or  physically  provide  the  immense 
number  of  lines  which  would  be  required  for  the  sub- 
station and  load  points  in  a  distribution  network.  Industry 
had  only  limited  permission  to  operate  fixed-to-fixed  radio 
systems,  but  there  was  a  considerable  programme  of  ex- 
perimental work  devoted  to  investigating  radio  links  for 
telephony,  telemetering  and  protection.  The  authors,  how- 
ever, maintained  that  they  should  only  be  used  where  some 
definite  advantage  in  cost  or  in  overcoming  a  limitation 
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made  them  essential.  A  possible  application  was  that 
analogous  to  power  line  carrier  protection  between  two 
substations. 

Frequencies  Available 

The  frequency  allocations  by  the  Post  Office  originally 
based  on  a  station  spacing  of  15  miles  have  been  shown  to 
be  completely  inadequate.  Station  separations  of  80  miles 
was  necessary  to  ensure  interference-free  operation.  Investi- 
gations have  shown  that  the  fuel  and  power  industries 
require  26  channels,  of  which  14  were  required  by  the 
supply  industry,  and  the  authors  emphasised  that  industry's 
needs  were  sufficiently  pressing  to  warrant  a  special  section 


of  the  frequency  band  being  available  for  their  exc 
use. 

The  electrical  industry  had  currently  a  prograron 
tending  over  three  years  to  convert  all  existing  o 
stations  to  25  kc/s  channelling. 

Future  Deyelopments 

Other  coimtries  were  developing  v.h.f.  fixed/n 
schemes  for  selective  calling  of  outlying  unattendec 
stations  and  it  seemed  probable  that  there  was  consid 
scope  for  similar  schemes  in  this  country.  Data  hai 
techniques  in  guided  missile  work  could  also  have 
api^ication  in  the  supply  field. 


The  discussion  was  opened  by  Mr 
G.  F.  Peirson  (deputy  chairman,  MEB) 
who  complimented  the  authors  on  their 
paper.  Post  Office  restrictions  implied 
a  need  to  conserve  radio  channels  and, 
as  a  consequence,  the  electricity  boards 
had  recommended  installation  of  only 
25  kc/s  channel  spacing  equipment,  even 
though  150  kc/s  was  permitted.  Insis- 
tence of  the  boards  on  using  this  spacing 
had  been  justified  by  subsequent  experi- 
ence. Value  of  radio  as  a  consumer  ser- 
vice was  well  illustrated  by  the  case  of 
a  lady  phoning  the  local  office  from  a 
call  box  after  her  cooker  had  broken 
down.  She  was  surprised  to  find  the 
service  van,  called  by  radio,  already  at 
her  door  when  she  returned. 

In  the  Midlands  area,  lightning  storms 
travelled  up  the  Severn  Estuary  through 
Gloucestershire,  Worcestershhre  and 
Shropshire.  On  one  occasion  recently, 
in  the  Worcester  area  alone,  157  line 
failures  occurred  in  three  hours  one 
evening.  Similar  numbers  of  failures  in 
the  other  areas  also  occurred  and, 
clearly,  more  than  one  radio  system  was 
necessary.  He  considered  f.m.  transmis- 
sion between  fixed  points  had  many 
advantages.  A  phase  comparison  radio 
protection  scheme  had  been  installed  in 
1956  for  a  14-mile  long  33  kV  Unc. 

Operation  had  been  stable  both  for  in- 
zone  and  out-of-^one  faults  as  a  pilot 
scheme.  The  scheme  had  been  in  full 
operation  since  September,  1959,  and 
subsequently  six  correct  faults  had  been 
indicated  with  no  incorrect  faults. 

T.  T.  Bell  (GEC)  said  there  was  a 
very  wide  discrepancy  between  the  im- 
portance of  the  service  rendereid  and 
unbearably  tight  price  limits  imposed. 
There  could  easily  be  a  2:1  increase  in 
price  for  the  reliability  requirements  of 
power  systems  radio  equipment  com- 
pared with  ordinary  radios.  He  thought 
that  for  standby  power  supplies  the 
transistorised  converter  was  better  than 
the  rotary  generator,  especially  for 
digital  data  equipment,  since  it  had  no 
running-up  time.  Development  work  on 
12i  kc/s  channelling  was  in  hand. 

Mr  J.  Brinkley  (Pye  Telecommunica- 
tions) asked  for  more  information  on 
experience  with  drift  and  interference 
on  25  kc/s  systems.  He  thought  there  was 
some  misconception  about  reliability  of 
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radio  equipment.  Compliance  with  ser- 
vice specifications  was  not  of  itself 
sufficient  guarantee  of  reliability.  Al- 
though manufacturers  used  the  best 
components  available,  very  often  they 
were  limited  in  choice  and  he  thought 
the  onus  fell  rather  more  on  the  com- 
ponent manufacturer  than  on  the  equip- 
ment manufacturer.  Experience  had 
shown  that  although  there  was  wide 
variation  in  faults,  there  was  remarkable 
agreement  between  different  manufac- 
turers* equipment.  An  average  figure  was 
four  faults  per  mobile  transmitter  per 
year.  Of  these  faults  30%  were  due  to 
valve  failure,  10%  to  vibrators,  when 
they  were  used,  and  the  remainder  to 
miscellaneous  components.  Progress  in 
fixed-to-fixed  equipment  had  not  been 
particularly  good  in  this  country  and  it 
was  depressing  to  compare  our  instal- 
lations with  those  in  the  US  and  Japan. 
This  was  particularly  true  of  telemetering 
systems,  for  which  we  lacked  sufficient 
pilot  schemes. 

Mr  J.  Pearson  (Elliott  Bros.)  said 
in  view  of  the  frequency  shortage,  pos- 
sibly more  attention  should  be  devoted 
to  u.h.f.  equipment.  His  experience  over 
the  last  three  years  had  shown  that  the 
range  was  less  than  v.h.f.  with  deeper 
fading  and  it  had  good  possibilities  for 
local  schemes. 

In  reply,  Mr  Cox  agreed  that  it 
seemed  strange  that  industrial  users  had 
to  struggle  to  use  12|  kc/s  equipment, 
which  was  new  and  untried,  while  air- 
craft still  had  room  to  manoeuvre  with 
100  kc/s.  Referring  to  the  controversy 
between  f.m.  and  a.m.  equipment,  he 
said  that  a.m.  was  easier  to  maintain, 
more  robust  and  gave  better  coverage. 
F.M.  was  more  appropriate  for  fixed 
links.  Referring  to  standby  power  supplies 
he  said  an  inverter  was  required  having 
an  efficiency  of  at  least  80%  at  50  c/s 
and  with  good  wave  form.  Existing 
rotary  converters  were  only  about  50% 
efficient.  He  agreed  with  Mr  Brinkley 
on  the  need  for  pilot  telemetering 
schemes.  The  point  about  service  speci- 
fications was  that  they  ensured  good 
equipment  at  an  economic  price.  Varia- 
tions were  due  to  lack  of  quality  control 
rather  than  non-compliance  with  speci- 
fications. 

Criticism  of  radio  links  when  com- 
pared with  GPO  lines  was  levelled  by 


Mr  S.  W.  Dnxow  (CEGB). 
stations,  he  said,  were  normally  s 
valleys,  and  that  implied  use  of  r 
stations  on  adjacent  high  groun 
consequent  reduction  in  reliabiU 
saw  no  significant  advantage  in 
u.h.f.  equipment  since  outage  tii 
GPO  lines  averaged  only  15  hr/y 

In  reply,  Mr  Martin  pointed  o 
in  the  US  power  stations  were  si 
sited  yet  u.h.f.  links  were  ext( 
used.  Practice  was  to  send  the 
by  cable  to  a  transmitter  on  a 
hill.  Users  of  radio  links  in  th 
considered  1  hr/year  a  reasonab 
age  time,  which  compared  fov 
with  the  GPO  figure  quoted. 

Commenting  on  experience 
NSHEB,  Mr  A.  J.  Davidson  8ai< 
adverse  weather  conditions  the 
been  cases  of  charged  clouds  ! 
down  systems  on  reverse  tn 
operation.  Referring  to  reducing  i 
spacing  to  12*5  kc/s,  he  though 
difficulties  may  arise  with  voice 
nition.  He  asked  if  the  authors  1: 
indication  of  GPO  policy  on  all 
of  microwave  bands,  for  exam 
the  7,000  Mc/s  nmge.  Such  fre<] 
may  be  better  for  low  density 
since  they  could  avoid  use  of  re 
Mr  Martin  said  permission  ha 
obtained  to  install  a  7,300  Mc/^ 
wave  link  and  it  was  hoped  this 
would  be  in  use  in  Essex  early  ne 

In  reply  to  other  points  rai 
Mr  Anderson,  Mr  Cox  said  coi 
service  schemes  were  based  on  tl 
ciple  that  operational  traffic  wou 
preference  over  commercial  users, 
tional  traffic  was  peaky,  but  co 
traffic  remained  fairly  uniform, 
ring  to  three-station  schemes,  1 
the  CEGB  had  one  in  commissi 
had  experienced  no  problem  wi 
quency  drift.  Such  schemes  requii 
careful  setting,  maintenance  wa: 
difficult  and  more  instrumentati( 
essential.  He  had  no  doubt  tha 
systems  were  preferable  for  coni 

Concluding  the  discussion.  Mi 
Buckingham  (Chief  Engineer,  ME 
in  spite  of  comments  by  some  sf 
experience  had  shown  that  supp 
tinuity  was  vastly  improved  b) 
radio  links. 


Times,  24  November,  1960 


S13 


IP^l^.jK.C'lE^TiClEl 


We  welcome  contributions  to  this  feature; 
those  published  will  be  paid  for  at  our 
standard  rates.  There  must  be  many  prob- 
lems  encountered  in  day-to-day  electrical 
work,  or  useful  ideas  or  tools  devised  to 
make  it  easier;  all  make  instructive  reading. 


in  the  Dark 

service   engineer,   I   was   once 

^d  to  a  film  laboratory  to  check 

itment  of  a  voltage  regulator  on 

generator  set.  There  were  two 

sets  supplying  110  V  d.c.  bus- 

n  which  supply  ran  to  printing 

.  As  was  usual  in  this  environ- 

i  printing  took  place  in  a  dark 

Ith  only  the  very  smallest  red 

m  neon  lamps.  Each  machine 

current  for  running  the  motor 

the  printing  lamp,  a  50  V  bulb 

with  a  dropping  resistance. 

two     motor     generators     were 

by  Isenthal  MS  type  voltage 
s  driven  from  the  shs^  of  the 
sensing  lines  being  coupled  to 
ars  through  fuses  and  the  field 
busbars  through  a  single-pole 
switch  in  the  positive  line.  At 
,  one  set  was  running  and  the 
IS  shut  down  for  maintenance, 
slevant  switches  being  open  and 
ng  line  fuses  removed, 
encing     work     on     the     dead 

I  removed  the  cover  and 
>  disconnect  one  of  the  vibrat- 
acts.  In  doing  so,  the  screw- 
ftdvertently  bridged  between  the 
and  the  metal  case.  There  was 
flash  and  a  small  bum  appeared 
ase.  This  seemed  strange  on  a 
Tiachine  and  I  felt  no  shock 
touched  the  contact  with  my 
epeating  the  experiment,  again 
ash,  so  I  called  ^e  maintenance 
We  applied  a  voltmeter  to  the 
and  earth  and  the  instrument 
>0  V.  I  left  it  to  him  to  locate 
:  and  called  back  a  few  days 
this  time  he  had,  with  difiiculty, 
ind  removed  the  trouble.  It  so 
I  that  neither  of  the  d.c.  bus- 
I  earthed  but  on  one  of  the 
machines  an  earth  fault  had 
1  between  the  dropper  resistance 
lamp.  As  the  diagram  shows, 
!>led  a  feedback  path  to  the 
busbar  to  be  created  via  the 
I  negative   line   on  the   "dead** 


machine 


Fault 


•l  FiBld 
•I  switch 


r  generator       No  2  Motor  generator 
inning)  (shut  down) 

a  printing  lamp  circuit  on  unearthed 
n  disclosed  as  a  "live**  feed  on  a 
**dead"  motor  generator 


generator,  the  lamp  and  resistance  acting 
as  a  potentiometer. 

Now,  locating  a  fault  in  pitch  darkness 
calls  for  some  patience  and  luck  and  I 
asked  him  how  he  had  traced  it.  For 
those  with  a  likmg  for  detective  stories 
the  answer  is  interesting.  He  had  received 
a  complaint  from  the  developing  room — 
it  was  cinema  positives  that  were  being 
processed — ^that  on  two  prints  four  of 
five  "frames"  were  heavily  overdeveloped. 
Back-checking  on  the  printing  machine 
from  which  they  came  it  seemed  obvious 
that  the  dropper  resistance  in  the  lamp 
circuit  had  been  "shorted.**  It  had — ^by 
my  screwdriver.  Earthing  of  the  negative 
busbar,  which  they  eventually  did,  would 
have  located  the  fault  earlier. — Ion. 

E.H.T.  Control  Circuit 

IN  reply  to  Mr  Thompson  (8  Sept.,  page 
616),  the  functions  of  the  resistance 
in  the  secondary  of  a  testing  equipment 
and  that  of  a  circuit-breaker  are  dif- 
ferent. The  resistance  must  always  be 
installed  to  limit  the  fault  current  unless 
the  impedance  of  the  secondary  circuit 
is  already  high.  The  circuit-breaker  is 
there  to  interrupt  the  circuit  and  give 
instantaneous  indication  of  breakdown. 
It  is  more  usual,  however,  to  put  the 
breaker  coil  in  the  primary  circuit  where 
the  current  is  higher. — C.  Jenkins. 

Those  Conduit  Plugs 

RECENT  correspondence  on  the  plug- 
ging of  conduit  ends  reminds  me 
of  an  exasperating  experience  a  few 
weeks  after  the  Coronation  in  1953.  We 
had  a  job  of  putting  heavier  mains  into 
a  distribution  board  from  a  switch-room 
about  200  ft  away  and  decided  to  do 
the  job  in  1}  in.  conduit.  The  run  com- 
prised a  number  of  elbows  and  sets, 
since  the  route  passed  through  other 
departments.  With  the  conduit,  newly 
purchased  for  the  job,  in  position  we 
started  to  feed  a  pair  of  19/'064  vi.r. 
cables  into  the  tube  when,  to  our 
astonishment,  we  came  up  against  an 
obstruction  half-way  along.  The  surprise 
was  occasioned  by  the  fact  that  the  nose 
of  the  cable  was  in  a  straight  section  of 
the  run  and  was  evidently  up  against 
something  solid.  There  was  no  alterna- 
tive but  to  cut  out  the  length  of  conduit 
for  examination  and,  having  done  so, 
we  discovered  a  wooden  bung  wedged 
hard  in  the  centre  of  the  tube.  Phoning 
the  supplier  who  had  provided  the  con- 
duit we  expressed  ourselves  forcibly.  He 
apologised  and,  after  a  bit  of  thought, 
came  to  the  conclusion  that  the  conduit 


was  part  of  a  quantity  he  had  loaned 
to  an  organisation  for  the  construction 
of  a  car  tableau  during  the  Coronation 
celebrations.  His  theory  was  that  they 
had  put  in  some  wooden  bungs  for 
fixing  and  had  forgotten  to  remove  them 
before  returning  to  store. — F.  R.  Ralph. 

Phantom  Earth  Leakage 

TROUBLE  was  being  experienced  on 
a  medium  voltage  three-phase  four- 
wire  distribution  board  fitted  with  a 
residual  type  earth  leakage  relay.  During 
the  check  period,  with  the  lines  carrying 
out  their  normal  load  but  the  tripping 
circuit  disconnected,  the  relay  was  found 
to  have  operated  several  times  apparently 
on  the  flow  of  an  earth,  leakage  current. 

Since  the  current  transformer  ratios 
were  1,200/5  and  the  relay  was  set  to 
operate  at  10%,  it  seemed  strange  that 
an  apparently  heavy  earth  current  could 
persist  without  other  adverse  indication. 
Check  tests  for  an  earth  fault  gave 
negligible  indication  though  the  out-of- 
balance  current  in  the  neutral  was  in 
excess  of  120  amp. 

Primary  injection  tests  were  then 
carried  out  on  the  system.  They  showed 
that  earth  leakage  current,  however 
great,  in  the  R,  Y  or  B  conductors 
would  not  cause  the  relay  to  operate,  but 
a  current  of  120  A  in  the  neutral  would. 
Terminal  connections  between  the  trans- 
formers and  relay  were  then  checked 
against  the  maker's  drawing  and  found 
to  be  as  specified,  but  a  further  check  of 
the  physical  connections  disclosed  that 
the  R,  Y  and  B  transformers  were  not 
connected  across  the  relay,  only  the 
neutral.  A  slight  adjustment  to  ensure 
that  all  four  secondaries  were  in  parallel 
across  the  relay  cured  the  trouble,  show- 
ing once  again  that  not  all  manufac- 
turer's drawings  can  be  relied  upon 
without  question. — E.  A.  Robbing. 
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Transposition  of  one  connection  to  the  neutra 
c.t.  produces  a  phantom  earth  leakage  condition 
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Spin-diyn  price  cots 

CONSIDERABLE  price  reductions  are 
announced  for  the  two  Easiclene 
spin  dryera.  Model  SD  1,  origin&Uy 
priced  £31  13s  tax  paid,  now  sells  at 
£24  3s,  whilst  SD  2  is  reduced  from 
£24  3s  to  £21.  Prices  are  effective  imme- 
diately. Easiclene  Porcelain  Enamel  {1938) 
Ltd..  Lard  Si,  Chapel  Ash,  Wolverkamp- 


New  fridges  from  Frigldaiie 

IN  their  new  "Sheerloot"  refrigerator 
raDge,  Frigidaire  appear  to  have 
aimed  not  at  "breakaway"  styling  but 
at  utilisation  of  the  best  in  current  trends. 
Their  cabinets  arc  straight-edged  with  a 
minimum  of  decoration,  and  vitreous 
enamel  flat  tops  provide  the  working 
surface  which  is  so  often  an  optional 
extra  in  other  makes.  Doors,  however, 
curve  outwards  slightly  at  the  edges — 
this  diversion  from  the  basic  style  en- 
hancing the  slimness  of  the  cabinets.  In 
contrast  to  this  economy  of  line  a  range 
of  unusual  colours  is  available:  green, 
red,  cream,  pink  and  the  normal  white. 
Interiors  are  also  coloured  in  a  number 
of  shades  and  a  novel  detail  is  the 
tracery  on  the  blue  freezing  and  dairy 
compartments.  Door  catches  are  com- 
pletely abandoned  in  this  range:  mag- 
netic gaskets  provide  effortless  closing 
and  opening.  All  three  cabinets  feature 
interior  lighting. 

The  smallest,  a  2-9  cu  ft  model,  the 
smallest  refrigerator  Frigidaire  have  ever 
produced,  has  three  shelves  and  a 
transparent  crisper  tray.  Its  freezer  will 
store  S  lb  of  frozen  food.  There  is  no 
dairy  compartment  in  this  model.  The 
3-8  cu  ft  venion  has  a  much  wider  freez- 
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atmosphere.  l,20O-C-2.3O0'C  (E.  .  .  __ 
RoKer  hearth  furnaces  (E.75).  General 
Electric  Co.,  Erilh,  Kent. 

Neoretti. — I  I-page  illustrated  brochure 
on  Contract  Engineering  facilities.  Publi- 
cation No.  C.IOO.  Negrctti  and  Zambni, 
122  Regent  SI,  W.l. 

P*iux)LENE  No.  15. — Sates  information 
Bulletin  No.  4  on  a  conditioning  rinse  for 
use    after    "Pyluminizing"    metal    finishing 

Bocess.   Tbe   Pyrene  Co.,   Metal   Finishing 
ivision.  Gl.   West  Rd,   Brentford,  Triiddx. 
Plessey. — 52-pi>ge  illustrated  brochure  on 
range  of  UK-AN   connectors— design,  con- 
tact arrangements,  wiring,  etc.,  and  accessory 
equipment.  The  Plessey  Co.,  Ilford,  Essex. 


ing  compartment  and  it  includes  the  full- 
width  dairy  compartment.  Its  porcelain 
lop  can  be  removed  if  the  cabinet  is  to 
be  built-in.  The  largest  model,  of  51  cu 
ft,  has  a  full-width  freezer.  Working  on 
the  assumption  that  it  is  floor  space 
rather  than  wall  area  that  is  at  a  pre- 
mium in  modem  kitchens,  the  designeis 
have  made  it  tall  and  slim. 
Prices  of  the  new  range  are: 

2-9cuft  MB-30      £51     9» 

38cuft  MB-40T    £61  I9s 

5-lcuft  DB-50       £72    9s 

These  prices  include  purchase  tax. 
Dimensions:  MB-30,  33i  in.  by  19  in. 
by  19  in;  MB-40T.  35)  in.  by  20}  in.  by 
21  in.;  DB-SO,  45  in.  by  20{  in.  by  21  in. 
The  compressors  are  guaranteed  for  five 
years.  Frigidaire  Division  of  General 
Motors,  Slag  La.  N.W.9. 

Intcmatioiul  tbavet  socket 

FOR  electric  shaver  users  a  special 
socket-outlet  is  being  introduced 
which  provides  connection  for  alt  types 
of  plug.  There  are  two  models,  one  for 
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home  installation,  the  otlier  for  «a- 
mercial  premises.  They  iocoiporate  i 
multi-pin  sbgle  outlet  which  can  accom- 
modate most  shaver  plup  of  Britiib. 
American  and  continental  origia.  71k 
commercial  unit  provides  230  V  or  lliV 
supply,  using  a  simple  switch  sekclor. 
This  switch  gives  normal  on/off  conual 
in  the  domestic  model. 

Switch  and  socket  are  budt  into  u 
attractive  grey  plastics  panel  51  in.  bitb 
by  3i  in.  wide  and  about  i  in.  deep. 

The  units  incorporate  20  W  dollbl^ 
wound  transformers  which  have  scpuile 
primary  and  secondary  windinp.  Self- 
resetting  thermal  trip  in  ihe  traasfonnci 
input  protects  against  oveitaeating  cauted 
by  misuse  of  the  outlet.  The  sin^ 
voltage  domestic  unit  is  priced  £3  19i  6d 
and  the  dual  voltage  model  £4  12s  U. 
Chilton  Electric  Products,  Hungerferi. 
Berkshire. 

Tri^  price  dn^ 

RETAIL  price  of  "Astral"  built-in  W 
cu  ft  refrigerator  is  reduced  by 
£3.  This  absorption  type  retrigeisW. 
which  was  described  on  this  pi|e  >> 
18  Aug.  issue  this  year,  now  tdli  it 
£32  10a  Vi\  paid.  MorphyRickris 
(.Astral).  SO  Conduit  St.  W.l. 

Wadm  witt  power  wringa 

ANEW  washing  machine  with  powrr 
wringer  selling  at  a  comparativelj 
low  price  is  the  latest  appliance  usdei 
the  "Pamall"  label.  It  will  be  supplied 
in  a  non-heated  version  or  with  a  3  iW 
heater.  Operating  on  the  agitator  prin- 
ciple, the  machine  is  controlled  *I 
three  switches  set  in  a  panel  on  Ihc  fiMl 
face,  one  controlling  the  heater,  if  UT' 
a  centre  switch  the  agitator  and  a  thinl 
an  automatic  emptying  pump.  Th 
wringer  has  its  own  control.  $tisiiwt 
only  33-7  in.  high,  the  cabinet  can  t« 
pushed  under  the  table  or  drsiniiK 
board  when  not  in  use.  Tbe  wrin|0 
is  stored  in  a  special  compartment  Th 
inner  6^  lb  capacity  tub  has  a  tw- 
coat  finish  of  vitreous  enamel.  Pnef 
are:  EW52,  £56  I4s  tax  paid  and  EWiUl 
(heated  model),  £63  tax  paid.  Table  top. 
as  an  optional  extra,  sells  at  £2  15s  tu 
paid.  Electrical  Division  of  Radittb^ 
Ltd..  143  Shane  St.  S.W.I. 
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equipment  for 
industry 


zon  radio  cables 

:W  range  of  multi-core  cablet 
table  for  interconnection  of 
;  radio  equipment  is  announced, 
bave  up  to  ten  p. v.c. -insula ted 
opper  cores,  screened  or  un- 
i,  with  current  ratings  of  1  A 
A.  Voltage  ratings  are  250  V 
V  r.m.s.  for  frequuencies  to 
s,  working  temperatures  being 
I  ~40*C  and  85' C.  Designated 
:ab1es.  there  are  two  constructions 
le.  The  first  has  laid-up  cores  half- 
with  polyethylene  terephthalate 
ith  a  covering  of  nylon  braid, 
scquered  overall;  the  second  has, 
of  nylon  braid,  a  tinned-copper 
followed  by  a  second  layer  of 
yiene  terephthalate  tape,  the 
being  finally  covered  with  lac- 
nylon  braid.  Rist't  Wires  and 
Ltd.,  Lower  MUehouse  La,  New- 
Siaffs. 

e  cartfa-boRT 

rURE  of  a  trwk-mounted  earth- 
ring  equipment  is  the  manually 
led  turntable  having  a  180* 
which  enables  accurate  placing  of 
les  with  minimum  amount  of 
movement  Hydraulically  operated 
les  are  readily  available  as  an 
ive.  Range  of  standard  auger  bits 
rmal  soil  cover  bore  diameters 
in.  to  36  in.  Powered  by  a  50  h.p, 

diesel  or  petrol,  typical  boring 
of  the  rig  are,  33  ft/min  for  24  in. 

loamy  soil  and  25  ft/min  in 
ground  using  a  special  biL  If 
J,  a  hoist  can  be  fitted  making  up 
>Iete  mobile  rig  for  pole  boring 
inting.  Cheshire  Engineering  Co. 
O.  Box  3,  Yorkiown  Wks.  Cam- 


New 

A  VARIETY  of  insulating  varnishes 
and  enamels  of  American  origin 
are  now  being  manufactured  and  dis- 
tributed in  this  country.  These  include 
polyester,  silicone,  pbenolic  and  alkyd 
based  compositions.  Examples  are:  poly- 
vinyl formal  enamel  for  temperatures 
up  to  I30*C,  suitable  for  hermetically 
sealed  compressor  and  air-conditioning 
plant  motors;  "isonel"  polyester  enamel 
for  high  temperature  working  up  to 
150'C  enabling  a  25%  increase  in  power 
output  over  equivalent  Class  A  insulated 
equipment;  polyure  thane  enamel  for 
coating  fine  winding  wires  used  for  elec- 
tronic component  has  the  advantage 
that  it  is  possible  to  solder  the  coated 
wire  at  temperatures  in  the  region  of 
360°C.  Scheneclady-Midland  Ltd..  Old- 
bury,  Birmingham. 

Silicone  rubber  price  cut 

FOLLOWING  reductions  in  prices  of 
15  other  grades  of  silicone  rubber. 
Midland  SiUcooes  Ltd.  have  announced 
that  the  cost  of  their  DP2403  self- 
adhering  grade  has  been  brought  down 
from  36s  to  3Is  per  lb.  This  rubber  has 
particular  application  in  the  manufacture 
of  insulating  tapes,  having  high  thermal 
conductivity,  good  heat  endurance  and 
resistance  to  the  effects  of  corona 
discharge.  Midland  Silicones  Ltd.,  68 
Knightsbridge.  S.W.L 

Power  tranristor  cooler 

TWO  models  are  avaiUble  of  an  alu- 
minium-finned heat-sink  for  cool- 
ing power  transistors  by  natural  air 
convection.  One  has  16  fins,  restricting 
equilibrium  temperature  rise  to  U'C/W, 
the  other,  having  eight  fins,  allows 
2fC/W,  in  still  air.  From  results  of 
extensive  tests  the  units  are  said  to  give 
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effective  performance  under  a  variety  of 
conditions.  Marsion  Excelsior  Ltd.,  Ford- 
houses,  Wolverhampton. 

Poittble  oa  Bltoi 

ANEW  portable  "Stream -Line"  filler 
for  purification  of  insulating  oil, 
the  P8,  incorporates  its  own  pump  and 
motor  and  will  treat  dirty  oil  at  rates 
between  50  gaJt  and  100  gatl/hr  at  55*P 
to  60*F.  Easily  transported  and  operable 
by  one  man,  the  filter  packs  can  be  dried 
without  removal  from  the  filter  if  k 
CN  plant  is  available,  the  P8  being 
coupled  to  the  larger  unit  by  flexible 
hoses  in  a  similar  manner  to  a  trans- 
former. The  electrical  load,  for  the 
motor,  is  only  200  W.  Stream-Line 
fillers  Ltd.,  Henley  Pk,  Guildford. 

StSeou  diodes  reduced 

SILICON  diodes  are  now  selling  at 
prices  in  the  region  of  their  ger- 
manium equivalents.  Thus  a  150  V, 
100  mA  diode  in  the  "H"  range  avail- 
able costs  8s.  Others  in  the  range,  for 
which  operating  temperatures  are 
between  — 85*C  and  200'C,  are  priced 
as  low  as  3s  7d.  Compared  with  ger- 
manium types,  silicon  diodes  have  higher 
voltage  ratings  and  operating  tempera- 
tures, low  leakage  currents  and  are 
claimed  to  be  more  reliable.  Lower 
prices,  brought  about  by  mass-production 
techniques,  should  widen  the  scope  of 
silicon  diodes  in  applications  where 
previously  they  were  considered  too 
expensive.  Hughes  International  (.UK) 
Ltd.,  Glenrothes,  Fife,  Scotland. 

PloE-iD  latching  idly 

NEW  addition  to  an  existing  range 
of  relays  is  one  which  functions  by 
the  pulse-operated  latching  principle.  It 
has  two  coib,  main  and  release,  which 
are  continuously  rated  for  d.c.  or  a.c. 
These  operate  up  to  three  changeover 
contacts  or  five  make-or-break  contacts. 
The  relay  unit  is  fully  tropicalised  and 
is  available,  complete  with  transparent 
cover  and  plug-in  socket,  for  £5  6s. 
Other  relays  in  this  "C  and  S"  range 
include  a  latching  relay  with  manual 
reset,  magnetic  blow-out  types  for  break- 
ing inductive  loads  and  time  delay  units. 
Supplied  by  the  same  distributore,  the 
"Rodene"  synchronous  timer  can  be 
used  for  measurement  of  batch  quantities 
such  as  required  in  large-scale  concrete 
mixing.  In  this  particular  application 
several  timers  are  connected  in  sequence. 
Each  timer  controls  and  times  the  release 
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of  correct  proportioo  of  conBtituenl. 
This  proportion  can  be  pretet  on  the 
timer  dial,  which  is  calibrated  in  per- 
centage. The  process  is  initiated  by  a 
pulse  to  the  first  timer  which,  having 
timed  the  first  constituent,  sends  an 
operating  puhe  to  the  next  timer;  so 
the  cycle  is  repeated  uatil  the  mixing 
hopper  is  filled.  The  system  can  also 
be  applied  to  industrial  process  control. 
D.  Robinson  and  Co.  Ltd.,  Gunnersbury 
Hse,  717  London  Rd,  Hounslow,  Mi'ddx. 


Cbeaper 

SUBSTANTIAL  price  reductions,  up 
to  one-third  of  original  cost,  came 
into  effect  recently  for  Semiconductors 
Ltd.  transistors.  The  2N50I  high-speed 
switching  transistor,  for  instance,  now 
costs  £2  9s  compared  with  its  previous 
price  of  £3  1 5s  6d.  By  increased 
adoption  of  automatic  production 
methods,  the  company  hopca  to  be  able 
to  cut  prices  still  more  in  the  future. 
Semiconductors  Ltd.,  Cheney  Manor, 
Swindon,  Wilts. 

Reference  voltage  ooit 

APART  from  laboratories,  there  are 
some  production  processes  which 
use  a  Clark  or  Weston  standard  cell  as 
a  voltage  reference.  The  disadvantage 
to  these  cells  is.  of  course,  that  their 
life  is  not  indefinite;  moreover,  the 
current  output  is  of  very  low  order, 
usually  a  few  tenths  of  a  milliamp.  A 
recent  mains  unit  to  replace  standard 
cells  is  the  Convolt,  which,  connected 
to  115  V  or  230  V  a.c.  50  c/s  supply, 
gives  an  output  of  approximately  I  V 
with  a  stability  comparable  with  that  of 
a  standard  cell.  The  current  output  is 
10  mA  and  ripple  content  is  less  than 
0-1  mV.  Continuous  operation  with  either 
short  or  open  circuit  will  not  harm  the 
unit  or  upset  its  stability.  The  hermeti- 
cally sealed  metal  case  is  only  2j  in.  by 
2i  in.  by  H  in.  and  the  price  is  £16  3s. 
A  28  V  d.c.  model  is  also  available  at 
£14  14s.  Communications  lAir)  Ltd.,  Half 
Moon  St,  Bagshot,  Surrey. 

Industrial  local  ligfatii^ 

SPECIAL  hinge  joints  which  do  not 
need  adjustment  and  give  360*  of 
movement  are  features  of  a  new  local 
Ughting  fitting,  the  "New  Star,"  suiUble 
for  use  on  mains  volUge  with  a  60  W 
lamp  or  for  low  voltage  lighting  through 
a  transformer.  The  finish  is  in  black  and 
aluminium,  the  extended  length  36  in. 
and  the  weight  Si  lb.  Price,  with  uni- 


versal base  and  switch,  99s;  with  alterna- 
tive base,  88s.  EDL  Industries,  Brereton, 
Rugeley,  Staffs. 

New  electronic  equipmeat 

A  PEN-TYPE  d.c.  recorder  with  ten 
speeds  of  chart  travel,  each  push- 
button selected  and  with  an  input  imped- 
ance of  up  to  10"  ohms,  the  "Enograph" 
is  another  useful  addition  to  the  develop- 
ment and  research  laboratory.  Chart 
speeds  range  from  10  mm./sec  to  20  mm./ 
hr  and  the  chart  can  be  driven  either 
from  its  own  internal  drive  or  from  an 
external  drive  related  to  the  machine 
on  test.  The  recitfdeT  has  facilities  for 
linear  or  logarithmic  indication  and  the 
whole  instrument  is  of  rugged  design. 

A  useful  range  of  transistorised  con- 
verters with  an  output  of  5  W  to  120  W 
at  300,  250  and  200  V  d.c.  trom  6  V  to 
24  V  d.c.  inputs,  the  small  volume,  low 
weight  and  infinite  life  expectancy  of 
the  new  "Avel"  converters  will  com- 
mend them  to  designers  of  electronic 
equipment  requiring  these  voltages  from 
battery  sources. 

For  those  engaged  on  circuit  deve- 
lopment in  u.h.f.  fields,  a  new  fast 
repetition  pulse  generator  will  be  of 
interest.  An  exceptionally  versatile  in- 
strument, providing  continuously  variable 
repetition  rates  from  1  p.p.s.  to  100,000 
p.p.s.,  it  has  a  number  of  special  features 
which  will  appeal  to  the  electronic 
development  engineer. 

The  instrument,  the  Dumont  Pulse 
Generator,  Type  404,  operates  on  normal 
supply  voltages  and  has  a  nominal  con- 
sumption of  600  W.  All  output  controls 
are  switch  or  push-bulton  operated 
with  fronl-of -panel  mounting.  A  veley 
Electric  Ltd.,  Ayron  Rd,  South  Ockendon, 

Low  viritage  lighting 

LOW  price,  robust  construction  and 
conformity  with  BS  794  are  the  main 
claims  for  the  new  low  voltage  trans- 
formers in  the  Gresham  range.  Three 
sizes,  rated  at  50  VA,  250  VA  and 
900  VA  and  with  inputs  of  200  V 
to  240  V  in  10  V  steps  are  listed  at 
51s.  90s  and  225s  in  lots  of  100.  A 
choice  of  secondary  voltages  with  centre 
tapping  for  earthing,  25-0-25  or  55-0-55 
or  non-standard  voltages  to  order,  make 
these  transformers  particularly  attractive 
for  machine  tool  lighting,  handlamps  in 
damp  areas  and  similar  applications 
where  Factories  Acts  call  for  safe  work- 
ing voltages.  The  units  can  be  supplied 
for  wall,  floor  or  bench  mounting  or 
with  a  carrying  strap  at  slight  extra 
cost.  G  res  ham  Transformer  Group, 
Twickenham  Rd.  Hanworth,  Middx. 

More  Aquastats 

THE  extensive  range  of  Aquastat  multi- 
function fast-acting  boiler  thermo- 
stats has  been  increased  by  the  addition 
of  no  less  than  18  new  models,  all  of 
which  have  been  specifically  designed  for 
the  domestic  central  heating  installation. 
Each  unit,  comprising  Ibermoslat.  switch- 
ing relays  and  transformers  in  a  single 
casing,  is  designed  to  control  simul- 
taneously circulator  pumps,   oil   burner 


relays  or  gas  pilot  valves  in  cooj 
with  low  or  line  voltage  room 
stats. 

Applied  lo  a  typical  domestic 
heating  and  hot  water  system,  t 
provides  regulation  of  boiler  Ii 
tuie  by  controlling  and  oil  bumi 
or  gas  valve,  relays  signals  lo 
culating  pump  whenever  a  room 
Stat  demands  and  incoiporaies 
limit  safely  ccmtrol  for  the 
Honeywell  Controls  Ltd.,  Ruislii 
Greenford,  Middx. 


REMOTE  control,  indicating  a 
metering  systems  using  vo 
quency  telegraph  chaiucls  over 
or  leased  lines  arc  now  comir 
in  industry.  Among  the  first  fully 
torised  equipments  with  high  ord 
bility  and  low  consumption 
Mullard  BT.604  and  BTR.708  sy 
The  former  is  a  digital  tran 
system  working  on  a  time-divisi 
tiplex  principle  Iransmittiog  up 
biliary  signak  in  any  one  VFT 
in  each  time  cycle.  These  are  divi 
12  groups  of  13  bits  for  tran 
of  metering  or  indicating  signals 
a  master  station  and  several  « 
stations.  The  latter  is  an  analogu 
converter  for  adding  to  the 
where  the  parameter  to  be  mea 
in  analogue  form.  It  will  scan  i 
analogues  and  present  the  inf  onr 
die  main  unit  in  binary  form.  Be 
are  designed  to  operate  over 
120  c/5  a.m.  or  f.m.  VFT  chani 
half  of  the  channel  being  used 
metering  and  indicating  and  tl 
for  control  signals.  For  flexil 
construction  and  maintenance, 
peated  circuits  are  assembled  u 
printed  wiring  boards.  Mullara 
mem  Ltd..  Torrington  PI,  Londoi 

Bnleivfeed  motor  pomp 

AN  extension  to  the  well-knov 
of  "Mopump"  centrifugal 
pumps,  the  new  SO  range  incc 
all  the  basic  features  of  its  pre< 
but  has  been  scaled  down  to  i 
requirements  of  the  "package 
market.  They  are  available  in  fi 
with  1  in..  Ii  in.,  1}  in.  and  2 
outlets,  each  size  being  made  i 
a  single  or  two-stage  1.450  < 
r.p.m.  fully  molorised  unit.  C 
are  from  2  gall  to  60  gall/min 
sures  up  to  250  Ib/sq  in.  Rhodei 
and  Youatt  Ltd.,  Stockport,  Che. 


"Mopump"  boiler  fted-pumpt  are  av 
either  single  or  two-store,  operotini 
or  2.90O  r.p.m. 
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Transformer  Price  Agreement   before 

R.P.   Court 

en  Manufacturers  defending  right  to  fix  Minimum  Prices 

N  major  transformer  manufacturers,  members  of  the  Transformer  Manu- 
turers*  Association,  are  defending  their  right  to  fix  minimum  prices  for 
ir  products  in  a  case  expected  to  last  several  weeks  before  the  Restrictive 
LCtices  Court.  The  agreement  before  the  Court  involves  42  "restrictions" 
>lying  to  sales  within  the  UK,  exports  being  the  subject  of  another  agree- 
nt,  not  before  the  Court. 
lie  Association  claim  that  its  agree- 
It  satisfies  the  "public  interest** 
eria  of  the  RTP  Act  in  four  respects. 
;>rotects  the  public  against  injury  in 
nection  with  use  of  transformers;  it 
igs  substantial  benefits  to  purchasers 
.  users  which  would  be  lost  if  the 
cement  were  abandoned;  it  is  neces- 
f  to  enable  the  members  of  the 
ociation  to  negotiate  fair  terms  with 
/erful  purchasers  (such  as  the  CEGB 
area  boards);  and  its  abandonment 
lid  harm  export  trade  in  transformers, 
tnbers  of  the  Association  are  AEI, 
mpton  Parkinson,  English  Electric, 
ranti.  Fuller  Electric,  GEC,  Hack- 
Ige  and  Hewittic,  Johnson  and  Phil- 
,  C.  A.  Parsons  and  Bruce  Peebles, 
msel  for  the  Association,  in  opening 
case,  said  that  there  were  many  other 
lufacturers  of  transformers  in  the 
,  but  they  were  concerned  with 
lium  and  small  transformers,  not  the 
:est  as  were  the  members.  Members 
:he  Association  had  a  substantial  ex- 
t  business,  most  of  it  in  large  trans- 
ners,  which  brought  in  £8  million  in 
9.   By  far  the  greatest  part  of  the 


industry*s  large  expenditure  on  research 
and  development  was  by  members. 

The  price-fixing  agreement,  he  ex- 
plained, was  limited  to  transformers 
sold  for  use  in  the  UK.  There  were  no 
quotas,  but  there  were  minimum  prices, 
together  with  ancillary  provisions. 

On  the  question  of  the  first  two  claims 
in  defence  of  the  agreement,  the  Asso- 
ciation argued  that  abandonment  of  the 
agreement  would  bring  great  instability 
in  the  prices  of  transformers  sold  on 
the  home  market.  There  would  prob- 
ably be  a  sharp  fall  in  profits,  sustained 
for  a  long  time. 

Already  proliti  from  sales  of  tnu^ 
fonnera  were  imrcasoiuibly  low.  A  farther 
decliDe  wooid  be  boond  to  affect  ad- 
versely the  indostry's  abOity  to  spcod  on 
research  and  deveiopnient  and  to  ezoand 
its  export  markets.  Ellldency  wooia  be 
impaired  and  costs  would  rise. 

On  the  question  of  large  buyers,  the 

Association  pointed  to  the  predominating 

position   of  the   CEGB,   which  in   the 

absence  of  an  agreement  could  enforce 

cuts  in  prices. 


Transformer  Manufacture 

U.K. 


E  Transformer  Manufacturers  Agree- 
it  which  is  under  Consideration  by 
Restrictive  Practices  Court  this  week, 
srs  ten  of  the  largest  manufacturers 
the  country.  In  addition  there  are 
le  60  non-signatory  makers,  many 
:e  small,  and  only  13  of  these  engage 
«port.  The  ten  firms  concerned  are 

only  manufacturers  of  large  trans- 
ners  above  60,000  kVA  and  together 
>loy  over  10,000  woricers.  Nearly 
million  annually  is  spent  by  TMA 
nbers  on  research  and  development 

some  manufacturers  are  now  pre- 
;d  to  build  transformers  for  voltages 
to  525  kV.  Export  performance  will 
doubt  feature  in  the  case  presented 
he  court,  for  over  the  past  five  years 
nbers  have  exported  42%  of  all 
;rs  received  and  for  large  units,  the 
re  is  as  high  as  56%.  Altogether  the 
A  members  claim  to  be  responsible 
80%  of  all  UK  transformer  exports, 
he  home  market  70%  of  transformers 
I  go  to  the  supply  industry. 


GRUNDIG  BY-PASS 
WHOLESALERS 

GRUNDIG  (Gt.  Britain)  Ltd.  are  chang- 
ing their  distribution  methods,  going 
direct  to  approved  retailers  and  elimin- 
ating wholesalers  as  from  this  week. 
Alongside  this  change  is  a  cut  in  prices. 
Aim  of  the  move  is  to  increase  sales. 
The  company  state  that  they  are  **com- 
pelled  to  take  this  course  to  adjust 
policy  to  current  market  conditions." 


£180,000  acquisition  by 
>  E.A.C. 

THE  Electrical  Apparatus  Co.  Ltd.  has 
three  more  wholly  owned  subsidiaries. 
The  company  already  held  minor  hold- 
ings in  Interohm  Electrical  Insulators  Ltd. 
and  Process  Control  Gear  Ltd.  and  have 
now  arranged  to  purchase  the  remaining 
shares  in  those  companies.  They  have 
also  purchased  all  the  capital  of  Switch- 
boards Ltd.,  which  has  works  in  St. 
Albans,  and  in  addition  to  other  items 
has  developed  a  dual-door  unit  for 
service  meters  permitting  external  access. 
The  latter  firm  was  formed  in  1951  with 
Mr  R.  H.  Barbour,  Mr  D.  R.  Barbour 
and  Mr  J.  R.  Walton  as  directors.  Inter- 
ohm Electrical  Insulators  Ltd.  started  up 
in  1936  making  asbestos  cement  boards 
for  electrical  purposes  at  a  Felling-on- 
Tyne  factory,  but  are  now  operating  from 
Lowestoft.  The  works  of  Process  Control 
Gear  Ltd.  are  also  in  St.  Albans.  Total 
cost  of  these  acquisitions  is  put  at  around 
£180,000. 


PYE-EKCO  MERGER 

THE  holding  company  formed  for  the 
proposed  merger  of  Pye  Ltd.  and  E.  K. 
Cole  Ltd.  has  the  title  of  British  Elec- 
tronic Industries  Ltd.  Its  chairman  will 
be  Mr  C.  O.  Stanley,  with  Mr  E.  K.  Cole 
as  deputy  chairman,  but  it  is  proposed 
that  the  identity  of  both  groups  will  be 
maintained  under  existing  managements. 
Terms  of  the  merger  were  given  in  our 
3  Nov.  issue.  It  is  now  stated  that 
aggregate  net  tangible  assets  of  Pye  and 
Ekco  at  book  values  at  31  March  last 
amounted  to  £17,722,001,  but  the 
directors  consider  it  is  substantially 
below  their  present-day  value. 

In  view  of  the  unsettled  TV  market, 
directors  say  it  is  not  practicable  to 
make  any  firm  forecast  of  profits  for  the 
current  year,  but  unless  there  is  a  marked 
rise  in  sales,  profits  of  both  groups  will 
be  substantially  lower.  The  board  hopes 
to  pay  15%  dividend,  the  equivalent  of 
that  paid  by  both  concerns  last  year. 


S.E.B.  plans  £5m.  voltage  standardisation 


THE  Southern  Electricity  Board  have 
decided  to  speed  up  standardisation  of 
voltages.  A  new  programme  to  spend 
£5  million  over  the  next  ten  years  on 
bringing  all  supplies  up  to  240/415  V 
and  eliminating  direct  current  supplies 
has  been  approved  by  the  Board.  At 
present  there  are  about  180,000  non- 
standard supplies  in  the  area,  mainly  at 
Bournemouth  and  Southampton.  Many 
of  the  non-standard  supplies  are  200  V, 
so  considerable  outlay  will  be  involved 
in  bringing  them  up  to  standard.  The 


decision  to  accelerate  standardisation  was 
prompted  by  the  dilenmia  of  having  to 
connect  a  substantial  number  of  new 
consumers  to  non-standard  supplies,  so 
that  the  longer  standardisation  was 
delayed  the  costlier  it  would  become. 
During  1959-60,  new  non-standard  con-, 
nections  amounted  to  7%  of  the  total 
increase  in  consumers.  At  the  end  of 
last  March,  13%  of  all  consumers  iii 
the  area  were  on  non-standard  sup- 
plies, comprising  177,239  on  a.c.  and 
7.394  d.c. 
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Engineers'  Guild  again  reviews  salaries 

EARLY  publication  of  a  review  of  professional  engineers'  earoiDgs  during  1959-60 
is  promised  by  the  Engineers'  Guild  in  their  annual  report.  Questionnaires  were 
sent  to  4,400  corporate  members  of  the  civil,  mechanical,  electrical  and  chemical 


engineers'  institutions  last  April,  and 

The  annual  report  of  the  Guild  shows 
membership  at  the  end  of  September  last 
as  4,889,  compared  with  4,570  a  year 
earlier.  Activities  during  the  year  in- 
cluded pressure  on  the  British  Transport 
Commission  to  arrange  for  an  impartial 
study  of  the  remuneration  of  senior 
professional  engineering  staff.  The  report 
of  the  Guild  says  "on  the  evidence  of 
recent  years  it  is  clear  that  a  fair  salary 
structure  is  unlikely  to  be  attained  until 
such  a  review  has  been  carried  out." 
So  far  the  BTC  had  declined  to  arrange 
for  a  review  of  the  type  concerned. 

Plans  for  next  year  include  a  con- 
ference on  the  theme  "The  Professional 
Engineer — His  Employment  and  Develop- 
ment." This  will  have  the  aim  of  analys- 
ing the  use  being  made  of  professional 
engineers  today.  One  problem  it  may 
discuss  is  whether,  because  of  shortage 
of  technicians,  professional  engineers  are 
regularly  engaged  on  sub-professional 
work  which  may  adversely  affect  their 
status  and  remuneration. 


:  than  70%  of  those  approached  replied. 


Credit  Plan  for  Lighting,  Heating 

INDUSTRIAL  lighting  and  heating  on 
extended  credit  is  being  introduced  by 
GEC  in  conjunction  with  Forward  Trust, 
a  subsidiary  of  the  Midland  Bank.  The 
scheme,  the  first  of  its  type,  includes 
installation  and  wiring  costs  as  well  as 
capital  equipment.  Initial  payment  may 
be  as  low  as  10%,  with  terms  of  six 
months  lo  two  years.  It  is  planned  to 
charge  5i%  on  £1,000,  with  lower  rates 
for  highe 


TV  Sales  Recover 

TELEVISION  sales  continued  their 
gradual  recovery  in  September,  with  the 
highest  sales  since  the  credit  squeeze  was 
imposed  in  April,  but  radio  sales  declined 
for  the  first  time  in  many  months. 
%ops  sold  an  average  of  7-7  TV  sets 
each  during  September,  compared  with 
5'S  in  August. 'Rental  agreements  rose 
from  2'3  to  3'6  per  shop.  Radio  sales 
were  down  to  13-2  in  September. 


Keeping  heat  inside  factories 

DOUBTS  about   heat   loss  calculations 

in  factory  healing  design  are  discussed 
in  a  memorandum  published  by  the 
Ministry  of  Power.  It  takes  the  form 
of  a  supplement  to  the  explanatory 
memorandum  on  calculation  of  '*U" 
values  issued  in  1958  in  connection  with 
the  Thermal  Insulation  (Industrial  Build- 
ings) Regulations.  Object  of  the  present 
publication  is  to  deal  with  apparent  dis- 
crepancies between  calculations  based 
on,  for  example,  the  Institution  of 
Healing  and  Ventilating  Engineers' 
Guide  lo  Current  Practice,  and  figures 
reached  by  following  the  requirements  of 
the  Regulations. 

The  present  memorandum  explains 
that  the  Regulations  require  certain  arbi- 
trary figures  to  be  used  In  calculations 
of  "U"  values,  whereas  other  values  may 
be  appropriate  to  calculations  made  for 
particular  design  purposes.  The  memor- 
andum includes  a  reminder  that,  funda- 
mentally, the  top  standard  of  thermal 
insulation  required  for  a  factory  roof 
is  not  based  on  a  "U"  value  hut  on  the 
criterion  that  loss  of  heat  through  the 
roof  shall  not  exceed  12  B.Th.U/hr/sq  ft 
when  the  outside  tempirature  is  30'F. 
This  criterion  permits  different  "V" 
values  depending  on  the  inside  tem- 
ps ititure  of  the  building. 


Germanium  rectifier 
order 

THE  General  Chemicals  Division  of 
ICI  has  placed  with  the  AEI  Heavy 
Plant  Division  a  contract  for  germanium 
rectifiers  with  a  capacity  of  32-4  MW  at 
270  V  for  the  electrolytic  production  of 
chlorine.  This  is  believed  to  be  the 
largest  order  for  semiconductor  recti- 
fiers ever  placed  by  the  chemical  in- 
dustry in  the  UK.  The  rectifiers  are  to 
work  in  parallel  with  a  large  number  of 
motor  converters  and  contact  rectifiers 
<also   of   AEI   manufacture). 


At  Manweb'i  "Ser' 
vice  lo  Industry" 
exhibition  at  Liver- 
pool. Mr  D.  H.  Ken- 
don,  chairman  (rigkti 


and      Mr 


M. 


Craven,  asiistant 
chief  commercial 
officer,  are  leen  wat- 
ching a  demonstra- 
tion of  a  "Sielliie" 
hard- facing  process 
on  a  "Radyne"  in- 
duction gencator. 
All  aspects  of  the 
service  and  advice 
aval  table  to  indus- 
trialisis  are  featured 


Stockton  works  Future 

THE  Stockton-on-Tees  factory  of  Ha- 
ropoliian-Vickers — Beyer  Peacock  Ud, 
may  have  to  close  next  year  through  ]iA 
of  orders,  we  understand.  For  nusy 
months,  the  works  have  been  busy  oa 
a  £7^  million  order  for  the  coDstriKlkin 
of  113  electric  locomotives  for  South 
Africa,  but  as  this  work  nears  co1l;ri^ 
tion  the  number  of  employees  has  bna 
reduced  from  600  to  around  300.  Tiie 
local  MP,  Mr  G.  Chetwynd,  is  to  ask 
Lord  Chandos,  AEI  cbalrmaa,  to  clarify 
the  positipn  of  the  Stockton  works 
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Destruction  of  Newman 
Spinney 

FINAL  stage  in  the  short  career  of  the 
Newman  Spinney  experimental  under- 
ground gasification  power  station  begin* 
next  month  when  the  structure  itself  is 
to  be  demolished.  In  the  construciioo 
of  the  station,  fly-ash  from  other  power 
s'^tions  was  used  both  for  struclurs) 
elements  and  cladding,  and  in  some 
mortar.  As  originally  planned,  the  stnic- 
ture  is  now  to  be  tested  to  destruction  to 
provide  more  information  about  tbc 
mechanical  cbaracleristics  of  sucb  by 
products  of  electricity  generation-  Ttie 
chimney,  too,  is  to  be  vibrated  until  i* 
shatters. 


Rail  electritication  films 

STRIKING  contrasts  between  highly 
mechanised  techniques  used  by  BR  fo' 
their  electrification  programme  and  tl»* 
extensive  use  of  manual  labour  on  ^ 
similar  Indian  scheme  were  iilusirai^*' 
by  two  well-produced  colour  films  pr^" 
sented  last  week  by  BICC.  Some  of  tl»* 
problems  overcome  on  the  Midlais*** 
scheme  were  shown  in  "Power  to  tt»* 
Pantograph."  This  film  runs  for  3' 
minutes  and  is  available  in  16  *f*° 
35  mm.  "First  a.c.  Railway  Electrifi<=»' 
lion  in  India"  runs  for  30  minutes  A^" 
is  available  in  16  mm  only. 
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Technical  teachers  comment  on 
Crowther  Report 

DETAILED  comments  on  recommendations  of  the  Crowtber  Committee  in  their 
rcpon  "15-18"  are  offered  by  the  Association  of  Teachers  in  Technical  Institutions 
in  a  new  publication.  The  Association  supports  the  Crowther  Committee  recom- 
mcDdation  for  more  time  to  be  made  available  for  technical  college  courses.  They 
suKesi  it  is  the  duty  of  the  Government  to  make  training  for  skill  compulsory  for 


ill  occupations  where  it  is  appropriate. 
Il   is  the    task    of    technical    colleges 
both  to  continue  the  general  education 
of  young  persona  and  also  to  teach  sub- 
JKte   rslated   to  their  employment.   For 
Ibc  double  purpose,  the  Association  feels 
f>sl  more  than  one  day  a  week  is  neces- 
ury-     Increase    in    day     release    from 
H  to  I  days  per  week  with  not  more  than 
one  evening  attendance  a  week  for  boys 
*nd  girls  under  18  is  recommended,  but 
iiK  Association  finds  itself  unable  to  sup- 
port   without  qualification  the  Crowther 
CorriTiiittee  opinion  that  only  sandwich 
WJurses  are  satisfaclory  as  a  means  of 
training  technicians  in  the  16  to  18  age 
nnge.  The  Association  feels  that  more 
experiment  is  necessary  before  there  is 
"ly  ruajor  change  in  policy.  In  particular, 
fiey    tbink  that  day  release  is  preferable 
lo    block    release    in    nearly    all    cases, 
^^umjng    block    release    to    involve    a 
[•"■■od  of  continuous  study  followed  by 
'  l>eriod   three   or  four  times  as  long 
*"*iout  study. 

Tile   Association   comments  also   dis- 
'"Ss    such  questions  as  the  establishment 


ATTRACTING  THE  BEST 
RECRUITS 

n"  f^/as  essential  that  the  rapidly  expand- 
"*&  electrical  industry  must  attract  the 
J^O'  best  types  of  recruits.  Lord 
Sirathclyde,  chairman  of  the  North  of 
*«otland  Hydro-Electric  Board  told  the 
?^**ttish  lEE  guests  at  the  annual  dinner 
'''  Olaigow  last  week.  The  Institution 
'•*<*  performed  a  great  role  and  had  still 
?  (Tiajor  part  to  play  in  guiding  the 
?'*S»Jstry  into  the  future.  Recruitment  was 
I*"  too  low  but  the  Government  was 
>^Ve  to  the  danger  and  had  announced 
^^_ns  which  gave  hope  of  increased 
''fining  of  technologists. 

In  reply.  Sir  Mamish  MacLaren,  lEE 
Resident,  said  the  Institution  had 
?pHieved  the  destiny  visualised 
^'.^~Ui.  He  did  not  advocate  amalg; 
**Ui  the  sister  institutions,  but  com- 
"^'snded  co-operation  in  many  fields  and 
P*«Ticularly  in  education.  There  might 
siso  be  a  strong  case  for  co-operation  in 
publicising  the  activities  of  the  profes- 
sional engineer  about  which  far  too  little 
"^s  known. 


'*OW£R  FOR  FORESTERS 

ABOUT  1.100  of  the  houses  owned  by 
^*  Porestry  Commission  lack  a  supply 
"^  electricity.  Parliament  was  told  last 
*ek.  However,  the  Commission  hopes 
1^  >Uve  a  mains  supply  laid  on  to  all 
jJjf^Pt  the  most  remote  of  the  houses 
I  "''O  the  next  five  years.  This  was 
'*tcd  b™.  ftf.  Minister  of  Agriculture, 


of  county  colleges,  reasons  for  failure 
to  complete  technical  college  courses, 
place  of  the  secondary  technical  school 
in  the  educational  system  and  the  supply 
of  teachers. 


Siq)port  Fund,  says  Sir  Hunnh 

MORE  support  for  the  lEE  Benevolent 
Fund  was  urged  by  Sir  Hamish  Mac- 
Laren at  the  East  Midland  Centre's 
annual  dinner  in  Nottingham  last  week. 
At  present,  only  one  member  in  three 
was  a  regular  subscriber,  he  said. 

At  the  North  Midland  Centre's  dinner 
in  Leeds  last  Friday,  Sir  Linton  Andrews, 
editor  of  the  Yorkshire  Pon.  said  be 
believed  that  on  balance  science  im- 
proved the  quality  of  life.  The  Venerable 
Eric  Treacy,  Archdeacon  of  Halifax, 
asked  whether  enough  thought  had  been 
given  to  the  moral  damage  which  science 
might  do  to  people  by  diminishing  the 
need  to  work. 


MIDLANDS  E.B.  TO 
REORGANISE 

THE  seven  sub-areas  of  the  Midland 
Electricity  Board  are  to  be  reduced  to 
six.  This  is  part  of  a  long-term  reorgani- 
sation plan  that  was  announced  this 
week.  It  is  anticipated  that  the  new 
arrangement  will  become  fully  effective 
by  1963. 

The  three-tier  structure  is  to  be  re- 
tained and  the  reduction  in  sub-areas 
effected  by  amalgamating  S.  Staffs  and 
N,  Worcs  with  the  Wolverhampton  and 
district  sub-area.  It  is  also  planned  to 
reduce  the  number  of  districts  from  36 
to  31  by  amalgamation:  Stourbridge 
joining  the  Brierley  Hill;  Lichfield  with 
Cannock;  Stoke-on-Trent  North  with 
Stoke-on-Trent  Central;  Wednesbury 
with  adjacent  districts;  and  Leominster 
with  Ludlow.  It  is  staled  that  these 
amalgamations  were  planned  for  1964  or 
1965,  but  they  may  take  place  earlier  or 
later  according  to  circumstances.  Same 
local  adjustments  of  boundaries  are  also 
intended. 


Canada  forms  Nnclear 
Association 

THE  Canadian  Nuclear  Association  has 
been  formed  as  a  clearing  house  foi 
ideas  and  to  provide  a  means  of  liaison 
between  the  industry  and  Government. 
Organisations  outside  Canada  are  invited 
to  join  as  associate  members. 


'  25  kV  a.c.  Electrifies  Suburban  Service 


A  DOUBLING  of  receipts  on  British 
Railway's  suburban  services  from  Liver- 
pool Street  station  is  expected  within  a 
few  years.  This  was  forecast  by  Sir  Brian 
Robertson  at  a  luncheon  following  inau- 
guration of  the  new  services  on  16  Nov.. 
the  occasion  marking  a  further  signifi- 
cant step  forward  in  the  railway's  25  kV, 
50  c/s  electrification   scheme. 

Sir  Brian  said  that  electrification  of 
111  track-miles  serving  the  Chingford- 
Bishop's  S to rtford- Enfield  area  had  not 
been  achieved  without  hard  work  by 
BR's  Eastern  Region  staff.  Many  prob- 
lems had  had  to  be  solved,  including  the 
complete  replacement  of  the  tnok  signal- 


ling and  telecommunications  system.  On 
top  of  this  extensive  civil  engineering 
structural  modifications  had  to  be  carried 
out;  interruptions  to  existing  train  ser- 
vices were  thus  inevitable.  But  now 
patience  and  hard  work  would  be 
rewarded  by  clean,  fast  and  frequent 
trains.  Frequency  of  the  new  service  was, 
in  some  instances,  over  twice  that  pro- 
vided by  the  original  steam  trains,  with 
a  corresponding  improvement  in  timing. 
With  electrification  had  come  other 
amenities;  five  new  stations  such  as 
Harlow  and  Enfield  Town  and  improved 
lighting  on  all  sUlions.  noUbly  at  Liver- 
pool Street 
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CEGB  To  Make  Radio  Isotopes 

ALTHOUGH  the  CEGB  may  irradiate  materials  to  produce  useful  radio  isotopes, 
it  will  be  Che  UKAEA  that  will  process  Ihem  for  sale.  This  was  made  clear  during 
the  debate  on  the  Electricity  (Amendment)  Bill  on  Monday,  when  it  secured  a  second 
reading.  The  purpose  of  the  Bill  is  to  give  the  CEGB  power  to  produce  radio 
isotopes  for  iis  nuclear  reactors. 


ABOUT  £100,000  will  be  spent  at  both 
Bradwell  and  Hinkley  Point  to  make 
possible  production  of  radio  isotopes. 

After  a  brief  debate  which  was 
universally  favourable  to  the  Bill,  the 
Parliamentary  Secretary  to  the  Ministry 
of  Power  explained  that  Scotland  was 
excluded  from  the  provisions  of  the  Bill 
because  it  still  had  powers  of  manufac- 
ture given  under  the  1947  Electricity  Act. 
The   1957  Act  had  restricted  the  right 


E.N.I.  puts  electronics 
into  machine  tools 

ELECTRIC  and  Musical  Industries 
Ltd.  is  co-operating  with  David  Brown 
and  Sons  (Huddersfield)  on  the  applica- 
tion of  electronic  techniques  to  machine 
tools.  First  fruit  of  this  collaboration 
was  an  electronically  controlled  gear- 
bobbiog  machine  exhibited  at  the 
Machine  Tool  Exhibition  last  June,  the 
two  companies  have  confirmed.  Joint 
research  is  continuing  and  other  machines 
and  devices  are  on  the  way. 


Welding  Equipment 
Exhibition 

AN  EXHIBITION,  "Focus  on  Welding," 
is  being  staged  by  the  English  Electric 
Co.  at  Kensington  Court,  London.  Clos- 
ing on  25  Nov.,  the  exhibition  comprises 
not  only  a  static  display  of  the  com- 
pany's range  of  electric  arc- welding 
equipment  but  also  practical  demonstra- 
tions of  its  application  to  various  weld- 
ing techniques.  For  portable  d.c.  arc- 
welding  supplies,  equipment  using  a 
transformer  in  conjunction  with  a  silicon 
diode  rectifier  bank  is  on  show,  this  type 
having  evidently  completely  superceded 
the  motor-generator.  Also  attracting 
attention  is  a  meter  specially  designed 
for  measuring  current,  voltage  and 
energy  consumption  of  welding  arcs. 
Among  accessories  displayed  there  is  a 
choice  of  twenty-six  different  electrodes 
whose  applications  range  from  prc-heat- 
ing  to  stainless  steel  welding. 


RESUSCITATION  FILM 

A  16  mm,  film  on  artificial  respiration 
by  mouth -to -mouth  breathing  is  now 
available  on  hire  from  the  Central  Film 
Library.  Produced  by  the  University  of 
Saskatchewan,  it  shows  the  various  ways 
of  carrying  out  the  technique  and  how 
the  method  can  be  applied  by  trained 
personnel.  (We  reported  on  17  March 
that  the  method  had  gained  acceptance 
in  the  USA.)  The  film  takes  27  min  and 
can  be  hired  for  15s. 


of  the  CEGB  to  activities  in  connection 
with  researeh,  development  or  repair  and 
maintenance  of  CEGB  or  area  board 
equipment. 

At  present  700  industrial  firms  in  the 
UK  were  using  isotopes  and  their  appli- 
cation was  spreading  throughout  the 
British  industry.  It  is  not  anticipated 
that  there  will  be  any  other  customers 
than  the  UKAEA  for  a  long  time. 


M.E.B.  APPLIANCE 
SALES  FALL 

MEB  expect  their  turnover  in  con- 
tracting and  appliances  to  be  down 
£500,000  this  financial  year  if  the  credit 
squeeze  continues,  the  chairman,  Mr 
W.  S.  Lewis,  said  in  Birmingham  last 
week.  But  the  falUng  off  in  appliance 
sales  has  not  been  enough  to  cause  a 
downturn  in  the  demand  for  electricity, 
for  already  unit  sales  are  up  about  14% 
for  the  seven  months  to  the  end  of 
October. 

Mr  Lewis  was  opening  the  new  head- 
quariers  of  Harold  F.  Ward  Ltd.,  whose 
founder,  like  Mr.  Lewis,  had  trundled  a 
barrow  laden  mth  electrical  equipment 
around  Birmingham  as  an  apprentice  of 
Walker  Brothers  (Electrical  Engineers). 
Mr  Ward  said  the  fears  of  unfair  compe- 
tition which  electrical  contractws  held  at 
the  time  of  the  supply  industry's 
nationalisation  bad  proved  unfounded, 
and  he  felt  much  of  this  was  due  to  Mr 
Lewis  and  his  colleagues. 


Eire  Heating  Plan 

A  COMPLETE  -Warm  Home"  plan 
providing  for  the  installation  of  as  eke- 
tiic  heating  system  in  new  or  emtiiit 
houses,  with  repayments  spread  over  fivt 
years,  is  the  latest  scheme  being  strongly 
publicised  by  the  Eire  Electricity  Su^ly 
Board.  For  new  semi-detached  iwo- 
storey,  three  bedroomed,  1,000  iq  ft  floor 
area  houses  they  offer  electric  Boor- 
warming,  supplemented  by  other  eltciik 
heaters  in  bedrooms  and  bathroom.  For 
these,  installation  cost  ranges  from  £103 
to  £135,  including  attic  insulation,  ami 
the  Board  offers  repayments  ruiuit 
from  £4  Is  9d  to  £5  7»  2d  per  two 
months. 

In  existing  houses,  electric  stonte 
heaters  in  the  hall,  kitchen  and  liviit 
rooms  are  suggested,  with  other  typa 
of  heatera  in  bedrooms  and  balhroom. 
Again,  with  complete  installation  cotu 
rangiDg  from  £102  to  £160,  ttic  Boird 
offer  two-monthly  repayments  vwjiM 
from  £4  Os  lid  to  £6  7s.  The  ston|c 
heater  in  this  scheme  is  a  new  stream- 
lined model  by  GEC  of  Ireland  wbicb  it 
available  in  attractive  pastel  colours. 


Bungalow  with  a  loid 

A  BUNGALOW  with  93  sockel-outlcU 
is  obviously  well  provided  for  ekt- 
trically.  Hiis  one,  just  built  at  StoDclji 
Huntingdonshire,  has  22-34  kW  of  floM- 
warming  throughout  its  1,900  sq  ft  of 
area,  a  Moffat  electric  cooker  bidll  iDin 
the  wall  and  a  separate  counter  nui 
with  holplate.  All  circuits  are  proltctol 
by  miniature  cireuit-breakers  and  ^ 
bungalow  has  two  hot-water  tank)  »ill> 
immersion  heaters,  and  garage  doon 
which  are  electrically  operated  ud 
remote  controlled.  Installation  wu  bT 
the  Eastern  Electricity  Board. 


N.W.  WINDOW  COMPETITION 


WINNER  of  the  North  Western  Elec- 
tricity Board's  I960  window  dbplay 
competition  was  Rochdale  service  centre, 
in  No.  5  sub -area.  The  display  was 
mounted  by  Mr  G.  Ireland,  senior 
service  centre  assistant.  Entries  in  the 
competition  numbered  102,  the  highest 
so  far.  On  the  theme  of  the  merits  of 
electric  cooking,  all  the  displays  had 
to  be  produced  on  a  small  budget. 


Rochdale  chose  the  catchy  ilopD' 
"It's  a  matter  of  pounds,  shilling)  vx' 
sense."  Second  place  among  the  BoinTt 
six  sub-area  winners  was  Grante-ovu- 
Saods  (No.  6  sub-area)— last  yart 
winner— with  Urmston  (No.  I  jub-aw) 
taking  third  place.  Other  sub-area  wt 
ners  were  Bury  (No.  2  sub-area),  Hyi 
(No.  3  sub-area)  and  St  Annet  (No.  * 
sub-area). 
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FIRST 
BHAKRA 
STATION 
NOW  IN 
SERVICE 


rst  90  MW  watenvheel  generators  at  Bhakra  power 
in  tbe  Punjab,  India,  is  now  in  operation.  Our  i»ctures. 
te,  sbow  the  interior  of  the  stattmi  and  one  of  the 
irs  being  erected.  AEI  have  already  delivered  the  five 
»  to  be  installed  in  tbe  power  house  built  on  the  left 
:  the  River  Sutlej.  Tbe  associated  Francis  type  water  tur- 
ere  supplied  by  Hitachi,  of  Japan.  The  station  was  the 
f  the  inundation  accident  in  August,  1959.  it  will  be 
,  when  five  governors  were  submerged  for  weeks  and 
ators  and  a  rotor  suffered  partial  submersion.  The  latter 
ied  out  by  the  "slow  baking"  process  of  passing  a  low 
current  through  them.  The  Bhakra  dam  is  located  in  a 
gorge  in  the  foothills  of  the 
as,  where  the  River  Sutlej  cuts 
the  lul  line  of  Siwaliks  before 
xnt  into  the  Indo-Gangetic 
t  fomu  a  lake  with  a  gross 
of  73  million  acre  ft.  It  is 
I  to  build  a  second  power  house 
>ppot)le  bank  at  a  later  date. 


Diesel  Exchange  Deal 

AN  enchange  agreement  has  been 
reached  between  Alco  Products  Inc. 
and  Davey  Paxman  and  Co.  Ltd.  The 
latter  will  have  the  light  to  make  and 
seII  Alco  diesel  engines  outside  the  US 
and  Alco  can  supply  Paxman  diesel 
engines  and  generating  sets. 


w  E.E.B.  Showrooms  for  St.  Albans 


rsl  of  the  new  buildings  to 
the  new  Civic  Centre  at  St. 
■  the  showroom  of  the  Eattem 
y  Board.  Externally,  tbe  build- 
an  excellent  example  for  those 
with  its  long,  modem  window 
id  tbe  frontage  with  a  curved 
cting  window  beneath  a  facia 
ted  by  a  mosaic  panel  depicting 
yrdom  of  St.  Alban.  Internally, 
jvroom  presents  a  clean  open 
1  whidi  goods  are  freely  dis- 
against  screens  and  curtains 
g  the  floor  area  from  tbe 
quce.  Flexibility  is  a  keynote 
iplay  layout,  the  sales  area  being 
ip  by  panels  mounted  on  vertical 


members  which  are  set  between  the  floor 
and  ceiling  members  to  form  back- 
grounds to  tbe  display.  The  ceiling  is 
also  divided  into  panels  which  can  be 
used  to  support  ligfatiog  fittings  or 
"spots"  for  display  accent  lighting, 
supply  being  from  tninking  above  the 
panels.  The  cash  counter  at  the  rear  of 
the  showroom  area  is  made  interesting 
by  a  i^oto-montagc  of  St.  Albans  as 
it  was  some  years  ago. 

Underfloor  beating  is  installed  and 
favourable  comment  has  already  been 
made  by  visitors  to  the  showrooms,  both 
on  the  facihties  provided  and  the  manner 
in  which  the  display  has  been  laid  out 
by  tbe  Board's  showroom  stafi. 


Supply  for  old  property 

ALTHOUGH  scheduled  for  demolition 
in  about  two  years'  time  as  part  of  the 
Corporation's  development  scheme,  200 
homes  in  one  of  the  oldest  parts  of 
Gateshead  are  to  be  given  an  electricity 
supply.  Previously,  the  North  Eastern 
Electricity  Board  would  not  connect  up 
tbe  70  years'  old  property,  deeming  it 
uneconomical  in  view  of  the  impending 
demolition. 

But  the  Board  have  now  devised  an 
economical  method  which  will  cost  only 
about  £13  per  home.  The  families  pay 
that  at  a  rate  of  Js  6d  a  week. 


EEB  showrooms  at  Si.  Albans  from  the  cash  c 


CREDIT  SQUEEZE  STAYS 

THE  Government  seems  unlikely  to  ease 
credit  restrictions  just  yet  Mr  Macmillan 
told  the  National  Union  of  Manufac- 
turers last  week  that  the  Government 
ought  not  to  do  anything  which  might 
worsen  the  nation's  trade  balance.  Hi^ 
home  demand  and  declining  exports 
militated  against  a  relaxation  of  the 
credit  squeeze,  he  said.  This  view  was 
supported  by  the  Information  Division 
of  tbe  Treasury  which  says  in  its 
autumn  review  tbat  the  main  danger  in 
the  UK  economy  is  still  insufficient 
overseas  eanungs.  income  from  employ- 
ment accelerated  in  the  quarter  to  June, 
with  a  rise  of  3%,  the  bulletin  states, 
but  there  are  no  figures  to  sbow  tbe 
position  now  that  redundancy  has  spread 
in  tbe  motor  industry.  Industrial  pro- 
duction was  steady  in  tbe  three  months 
to  September,  compared  with  the  second 
quarter,  a  rise  in  engineering  and  capital 
goods  having  offset  the  fall  in  consumer 
durables,  but  the  overall  level  of  out- 
put was  6%  higher  than  a  year  earlier. 
The  credit  squeeze  has  brought  a  shift 
in  demand  rather  than  a  reduction,  for 
spending  has  been  steady  in 
months. 
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Consumers'  Prote«;tioii 

THE  establishment  of  a  Consumers' 
Protection  Council  is  included  in  pro- 
posals to  safeguard  the  public  in  a 
Private  Members*  Bill  being  introduced 
in  the  House  of  Commons  this  week  by 
Mr  R.  Edwards.  It  is  expected  to  have 
its  first  reading  on  27  Jan.  Many  of  the 
provisions  covering  the  sale  of  faulty 
or  dangerous  apparatus  have  already 
been  recommended  by  the  Molony  Com- 
mittee and  the  Home  Office  have  been 
giving  their  attention  to  the  preparation 
of  material  which  might  form  the  basis 
of  legislation. 


CREDIT  RACE  DANGER 

IF  a  credit  race  were  to  develop  in 
world  trading,  Germany's  stronger 
balance  of  payments  position  would  give 
her  an  advantage  over  Britain.  This 
point  was  made  by  Mr  L.  C.  Mather, 
joint  general  manager  of  the  Midland 
Bank,  at  the  BIM's  recent  conference  on 
'^Selling  Capital  Goods."  Britain  was 
succumbing  to  pressure  for  more  export 
credit,  Mr  Mather  said.  Guarantees  by 
the  Export  Credits  Guarantee  Depart- 
ment had  risen  from  £57  million  to  £148 
million  in  the  past  six  years  and  maxi- 
mum terms  had  gone  up  from  five  to 
seven  years.  If  this  trend  continued, 
existing  institutions  might  fail  to  meet 
the  demand.  As  a  remedy  in  such  an 
event,  Mr  Mather  suggested  the  setting 
up  of  a  new  export  finance  corporation 
which  would  raise  funds  by  issuing 
securities.  Other  possibilities  would  be 
to  make  medium  term  paper  guaranteed 
by  ECGD  rediscountablo  at  the  Bank 
of  England,  or  eligible  as  security  against 
advances  to  a  discount  house  from  the 
Bank  of  England  so  that  banks  could 
sell  their  holdings  to  the  discount 
market. 


OF  THE  WEEK 

"The  official  measures  in  the  spring 
to  check  public  spending  were  more  in 
the  nature  of  a  thumb-screw  operation 
for  the  domestic  electrical  appliances 
industry  than  a  squeeze;  it  is  still  pain- 
ful" ...  Sir  Ivan  Stedeford,  chairman. 
Tube  Investments,  reporting  to  share- 
holders. 

"Where  we  run  into  teething  troubles 
on  the  new  large  boilers  and  turbo- 
alternators  that  we  use,  in  most  cases 
these  troubles  arise  not  from  failure  to 
advance  in  the  major  fields  of  design 
but  simply  from  bad  detailing  due  to  the 
draughtsman  having  failed  to  learn  what 
must  he  learnt  on  the  shop  floor  if  a  man 
is  to  become  a  really  good  engineer." 
...  Sir  Christopher  Hinton,  at  W.  H. 
Allen  Sons  and  Co.'s  presentations  to 
apprentices. 

"I  do  not  think  that  the  profit  motive 
is  a  satisfactory  one  for  the  basis  of 
education"  ...  Sir  Arthur  Thomson. 
at  Birmingham  University  prize  presen- 
tations. 


PPirirC   •!      cable      Metals 
riVlvEiO  an4      atlier      Materials 

Figwro*  quoted  or*  th»  official  firice*  ruling  on  TueMb^,  Noo*mb*r  a 

* 

£p«r 
ton 

WMlely 
change  £ 

£p«r 
ton 

Wtddy 
dMfti 

COPPER,    standtrd    cUm    A 
(s«tcl«m«nt) 
M             (3  months) 

LEAD,  r«fln«d  plf.  9t'97%  parity 

(CMll/          ...           ...           ... 

M      \m  fiiontlisi  ...        •••        ... 

TIN,  raflntd,  min.  99-75%  purity 

(t#ctl#fn#nt|        ...        ... 

M      (3  inontlis)  ...         ...        ... 

ALUMINIUM,  ingots  99-99*5%    ... 
wir«  but  (4x4x54') 

BRASS  Scrip  43/37 

SILVER  (Troy  ox) 

229J 
228i 

«I 

800 

797 

186 

I93i 

201 

79id 

4-4 
+3 

-\ 

-3 

-2 

ZINC  vircin.  min.  98%   purity 
Ccwn)         ...        ...         ... 

M      |3  months)...         ...         ... 

RUBBER.  p«r  ib 

No.  1.  RSS.  spot           

c.i.f.  basis,  ports.  Jan. 
ARMOURING: 

Galv.StaaiWIr*  (0-104 in.)   ... 

Mild  Staai  Tap*  (OHH  x  \\  in.) 
NICKEL  (lioma)   ...        ...        ... 

MERCURY  (76  lb  flask) 

AMERICAN  PRICES: 

Coppor,  alactrolytic  (p«r  Ib)  ... 

Load.  (Nawf  York)        ...        ... 

68 
53* 

600 
70^ 

30c 

12c 

*  Tape  Price,  noir  on  ovwrofa,  Indudm  romlshlnf 


Injunction  against  E.TaU.  refused 


IN  the  High  Court  last  Friday,  Mr 
Justice  Buckley  refused  to  grant  inter- 
locutory injunctions  to  Mr  L.  A.  Tuck, 
a  member  of  the  London  Lift  and  Crane 
branch  of  the  Electrical  Trades  Union. 
He  asked  for  injunctions  to  restrain  the 
ETU  and  its  three  chief  officials  from 
taking  further  steps  in  the  election  of 
delegates  to  the  1961  rules  revision  con- 
ference, and  from  publishing  names  of 
persons  purported  to  have  been  nom- 
inated as  candidates. 

For  Mr  Tuck,  Mr  W.  T.  Wells,  q.c., 
alleged  that  the  election  was  not  being 
conducted  in  accordance  with  the  union's 
rules.  He  maintained  that  there  was  delay 
in  dispatching  nomination  forms  to  78 
branches  in  four  divisions,  which  reduced 
electioneering  time.  In  its  elections  it 
was  the  practice  of  the  union  to  dis- 
qualify votes  on  the  ground  of  delay, 
however  trivial.  If  the  current  election 
was  held  and  later  declared  invalid  by 
the  Court,  the  unsuccessful  candidates 
would  be  exposed  to  criticism  from  the 
defendants,  which  would  prejudice  their 
prospects  when  the  election  was  held 
afresh,  he  alleged. 

Giving  judgment,  Mr  Justice  Buckley 
said  he  thought  the  nomination  papers 
had  been  sent  out  two  days  late — ^that 
was  of  some  importance.  A  prima  facie 
case  of  infraction  of  the  rules  had  been 
made  out  and  to  some  extent  this  had 
prejudiced  Mr  Tuck.  He  did  not  think 
it  proper,  however,  to  prevent  the  union 
from  going  on  with  the  proposed  election 
— ^but  it  would  do  so  at  its  own  risk. 
If  Mr  Tuck  continued  with  his  action 
and  was  successful,  he  was  unlikely  to 


hdostrial  vacaum  plant 

A  SYMPOSIUM  of  papers  on  user- 
experience  of  large-scale  industrial 
vacuum  plant  is  to  be  held  by  the  Insti- 
tution of  Mechanical  Engineers  on 
1  and  2  March,  1961.  It  is  planned  to 
discuss  some  12  papers,  which  will  be 
preceded  by  a  genera]  review.  Main 
objective  is  to  provide  an  opportunity 
for  designers  and  users  of  vacuum  plant 
to  discuss  their  problems  and  techniques, 
to   the   benefit  of  all  concerned. 


be  prejudiced  at  any  future  election  hek) 
as  a  result  of  that  trial. 

The  judge  made  no  order  save  that 
there  should  be  a  speedy  trial  of  the 
action. 


Rubber  and  plastics  researdk 

A  NEW  combined  research  association 
of  the  rubber  and  plastics  industries  is 
to  be  established.  Some  70  memben  of 
the  British  Plastics  Federation  have 
already  agreed  to  support  the  new 
organisation,  which  will  have  the  title  of 
the  Rubber  and  Plastics  Research  Aiso- 
ciation  of  Gt.  Britain.  Research  will  be 
carried  out  at  the  existing  rubber  re- 
search laboratories  at  Shawbury,  neir 
Shrewsbury,  where  extensions  are  under 
construction. 


News  in  Brief 

Next  year's  Daily  Mail  Ideal  Hoine 
Exhibition  will  be  held  at  Olympia  from 
7  March  to  3  April. 

Tynwald  have  approved  application  of 
Douglas  TC  to  borrow  £76,500  to  pur- 
chase a  diesel-generating  set. 

The  Southern  Electricity  Board  have 
opened  new  service  centres  at  High  St, 
Poole,  and  Ashley  Rd,  Upper  Park- 
stone. 

Avo  Ltd.  is  to  supply  1,750  Raxliac 
survey  meter  trainers  to  the  Ministry 
of  Aviation. 

The  covered  market,  Carlisle,  is  to 
have  electric  floor-warming.  A  woodcfl 
floor  incorporating  heater  wires  will  be 
laid  over  the  present  stone  floor. 

Over  350  members  and  their  guef^s 
attended  the  annual  ball  of  the  Associa- 
tion of  Electrical  Machinery  Trades  st 
the  Savoy  Hotel  on  1 1  Nov. 

The  BBC  has  placed  a  contract  with 
British  Insulated  Callender's  Constnic- 
tion  Co.  for  a  500  ft  aerial  for  the  nc« 
Oxford  TV  and  v.h.f.  sound  broadcasting 
station.  The  same  firm  is  to  supplM 
500  ft  mast  for  the  Manningtree  TV 
station. 

£110  was  raised  for  the  EIBA  f«n<^ 
at  the  dinner-dance  of  the  South  Wak* 
branch  recently. 


::al  Tunes,  24  November,  1960 


.ompany  Activities 


r  for  the  explosion  over  Dagenham 
I  the  fonn  of  US  Ford's  bid  of 
or  each  of  the  £1  Ordinary  shares 
British  off-shoot,  slock  markets 
eek  would  certainly  have  gone  into 
e.  An  October  trade  gap.  widened 
£76  million  in  the  previous  month 
!Z  million,  could  only  have  acted 
down-drag  on  sentiment,  for, 
igh  the  tally  clerks'  strike  exag- 
d  the  deterioration  in  our  export 
mance,  it  is  quite  clear  that  the 
>n  here  is  tending  to  worsen,  not 
ve.  Further,  the  proposed  US  cuts 
sneas  spending  are  likely  to  lose 
1  some  £20  million  a  year.  Then, 
I  a  background  of  more  motor 
ry  sackings  and  short-time  work- 
e  Pre:nier,  addressing  the  National 

of  Maoufacturcrs,  reiterated  the 
nment's    "no    ease"    policy    with 

to  the  "squeeze."  Yet,  in  spite  of 
s,  there  was  good  firm  business  on 
(change  mth  the  Financial  Times 
rial  ordinary  index  surging  forward 
ni-0  to  314-9.  And  for  that  we  can 

Henry  Ford.  The  prospect  of  a 
injection  of  some  £128  million  of 
'er  money  onto  UK  share  markets, 
:  critically  short  of  stock  could, 
ill,  have  only  one  result. 
I  this  time  electrical  shares,  too, 
in  the  joy-ride.  Decca  Record 
ed  3s  6d  to  53s  9d  after  55s. 
T  Ordinary  spun  up  2s  to  47s  with 
l"  2s  9d  fresher  at  43s,  while  GEC 

up  Is  to  33  9<I.  English  Electric 
s  to  33s  9d  and  AE!  improved  Is 

3d.  There  were  also  a  numbH*  of 
espooses  to  specific  items  of  news. 

British  Thermostat,  on  renewed 
er    talk,    bounced    up    4s    9d    to 


33s  3d  but  then,  on  the  official  denial  put 
out  by  the  board,  diey  dropped  back  to 
28s  9d. 

Plcssey  Co.,  who  put  some  component 
or  other  into  practically  every  British 
radio  set,  came  home  with  profits  much 
as  forecast.  For  their  boom  year  ended 
30  June,  1960,  they  amounted  to 
£4,300.884  before  tax.  against  £2,236,119 
in  the  previous  year,  while  the  total 
dividend  has  been  raised — also  as  fore- 
cast— to  I5i%,  compared  with  13%  last 
time.  News,  however,  that  as  a  result  of 
the  credit  squeeze  the  company  is  to  lay 
off  350  worken  knocked  the  lOs  Ordinary 
shares  Is  3d  to  46s  before  they  recovered 
to  4tis  6d,  but  still  Is  6d  off  over  the 
week. 

A  long  way  from  their  1960  "high"  of 
43s  9d  and  last  year's  turned-down  take- 
over offer  worth  55s  a  share,  the  5s 
Ordinary  of  Vactric  started  the  week  at 
2t  9d  but  on  the  compulsory  winding-up 
order  from  the  Court  fell  away  to  2s  Hd. 

Mixed  feelings  are  experienced  in  the 
City  on  the  latest  annual  report  from 
Electric  and  Musical  Industries  in 
which,  incidentally,  the  Americans  are 
thought  to  hold  about  a  quarter  of  the 
equity.  Chairman  Sir  Joseph  Lockwood 
notes  that  almost  everywhere  the  pace  of 
economic  expansion  is  slackening  and  in 
many  parts  of  the  world  it  may  soon 
give  way  to  some  measure  of  recession. 
In  the  circumstances,  he  adds,  progress 
of  the  EMI  group  will  inevitably  be 
slowed  down.  Bui,  on  the  other  hand, 
his  board  is  confident  that  there  will  be 
a  "modest  increase"  in  total  sales  this 
year,  apart  from  any  increase  which 
must  accrue  from  the  additional  com- 
panies.—from  our  City  Correspondent. 


M  Prodncti 

s  of  all  four  manufacturing  divi- 
In  the  first  quarter  of  the  current 
vere  well  in  excess  of  last  year's 
.  Mr  E,  J.  L.  Cotton,  the  chairman, 
1.  In  last  year's  rr^ord  results  all 
ns  materially  shared,  with  the 
switch  division  gaining  special 
in.  Turnover  of  that  division  in 
0  was  up  by  about  30%  and  profit- 
also  increased,  he  adds.  So  far  as 
rrenl  year  is  concerned,  sales  and 
book  continue  to  be  satisfactory, 
is  not  expected  that  the  same 
lonal  expansion  rate  will  be  main- 

ptm  Paikiiuon 

)ut  of  the  normal  ranges  of 
:ts  from  both  home  and  overseas 
es  was  a  record,  but  the  growth 
fit  was  not  evenly  felt  throughout 
'npany,  TTie  cable  section  was  par- 
ly affected,  but  Mr  Albert  Parkin- 
h airman,  anticipates  a  return  to 
able  profits  now  that  the  market 
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has  a  basis  of  some  stability.  The  decline 
in  profit  by  the  cable  section  during 
the  year  ended  30  June  last  entirely 
offset  the  improved  trading  results  by 
many  other  sections.  Although  a 
further  intensification  of  compeiition 
generally  is  inevitable,  he  anticipates  that 
the  current  year's  results  will  compare 
satisfactorily  with  1959-60. 

Dowdii^  and  MiUs  Ltd. 

Prospects  for  the  current  year  are 
clouded  by  the  difliculties  of  the  motor 
and  allied  trades.  Mr  K.  H.  Sharp,  the 
chairman,  reports,  but  the  company's 
business  is  well  spread  and,  provided  that 


the  recession  does  not  become  general, 
be  hopes  that  the  year's  results  will  com- 
pare not  unfavourably  with  those  for 
1959-60. 

Drake  and  Gorham  Ltd. 

The  £1  ordinary  shares  are  to  be  sub- 
.divided  into  5s  shares,  and  there  is  to 
be  a  rigbU  issue  of  500,000  5s  ordinary 
at  8s  6d  on  a  basis  of  four  for  each  £1 
ordinary  held. 

Electric  and  Mmical  Indivtrlci 

Total  group  sales  rose  by  2%  to 
£69  million  in  the  year  ended  30  June 
last.  In  the  UK  aloue.  sales  rose  by 
nearly  20%,  but  profitability  is  not  yet 
satisfactory.  Sir  Joseph  Lockwood,  the 
chairman,  reports.  About  one-half  of 
group  turnover  was  represented  by 
gramophone  records.  Total  sales  by 
Morphy-Richards  (recently  acquired)  in 
the  period  amounted  to  £12  million, 
with  a  net  profit,  before  tax,  of  £1,234,000 
compared  with  £675,000  in  1958-59. 

Ka^oorlie  Electric  Pown  and 
Luting  Corpn.  Ltd. 

For  the  15  months  ended  31  March  last. 
net  profit  after  all  charges  except  taxa- 
tion is  £55,637  (£33,602  for  the  previous 
year),  and  a  dividend  of  7|%  is  being 
paid — the  first  since  1949. 

Oliver  Pdl  Control 

For  the  year  to  31  March  last  there 
was  a  net  Joss  of  £14.239  after  a  tax 
credit  charge  of  £2,829,  but  the  dividend 
remains  at  6%.  The  previous  year's 
operations  brought  a  profit  of  £13,218. 


Co.  Ltd. 

A  final  dividend  of  8^%  raises  the 
total  to  15+%  for  the  year  ended 
30  June,  against  the  equivalent  of  13% 
last  time.  Consolidated  profit  increased 
to  £4,300,884  (£2J36.I19).  reflecting  not 
only  a  higher  level  of  production,  bul 
rather  more  price  settlements  than  usual 
in  regard  to  long-term  contracts. 

Tobe  Investments 

The  Electrical  Division  felt  the  full 
effect  of  the  h.p.  restrictions  and  earn- 
ings were  reduced,  but  the  industrial 
installation  equipment  side  of  the 
Simplex  business  showed  improved 
results  in  the  year  ended  31  July  last. 
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Sir  Ivan  Stedeford,  the  chairman,  reports. 
Other  companies  in  the  Division — 
Mersey  Cables  excepted — generally  had 

a  better  year. 

Intended  Dividend 

Elliott-Automation.  Interim  5%  (Ji%) 
on  larger  capital. 
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Contracts  Open  at  Home  . . . 


Dates   given   are   the   final  for   receipt    of 
tenders  unless  otherwise  stated, 

25  Nov.— Brecooflbire  CC  Electrical  instal- 
lation in  Upper  Chapel  C.P.  School.  Appli- 
cations to  County  Architect,  Rhyd  Ofiices, 
Brecon,  by  above  date. 
25  Nov. — ^Donbaiton  CC  Electrical  work  in 
lighting,  underiloor  heating  and  domestic 
hot  water  in  proposed  primary  school,  Sea- 
far,  Cumbernauld  New  Town.  Applications 
to  County  Architect.  J.  Miller,  Feny  Rd, 
Old  Kilpatrick,  by  above  date. 

25  Nov.— Wembley  B.C  Provision  and  erec- 
tion of  324  sodium  and  fluorescent  Class 
'*A"  units  and  removal  of  existing  columns. 
— ^See  17  Nov.  issue. 

26  Nov.— Alfrcton  U.D.C  Installation  of 
134  Atlas  140  W  sodium  lamps  and  Stanton 
concrete  c(^umns.— See  17  Nov.  issue. 

28  Nov.— Annadale  B.C  (6)  Electrical  work 
in  erection  of  ISS  houses  (49  blocks}.  Appli- 
cations to  Town  Clerk,  H.  H.  K.  Clarkson, 
4  South  St,  by  above  date. 
28  Nov. — Campbeltown.  N.A.T.O.  Coomion 
Infrastructure  contract  Slice  VIII.  Supply 
and  installation  of  oil  pumping  equipment 
value  £32,000:  (a)  four  steam  turbine  driven 
pumps;  (b)  six  motor  driven  centrifugal 
pumps  of  22  and  50  cm.  hr;  (c)  one  50 
cm.  hr  screw  pump;  (d)  one  motor  and  one 
diesel  41  cm.  hr  centrifugal  pumps.  Appli- 
cations to  Director  General,  Navy  Wks, 
Admiralty,  Chamberlain  Way,  Pinner.  Refer- 
ence NWD/ Infra/ 19,  by  above  date. 
28  Nov.— Eastwood  UJ>.C  Provision  of 
street  liahting  included  in  fixed  price  basis 
roadworks.  Walker  St.  Surveyor,  P.  G. 
Rolling,  Council  Offices,  Church  St.  Deposit 
£2  2s« 

28  Nov.— Stockport  B.C.  Supply  of  850 
Class  "B"  concrete  street  lighting  columns. 
—Sec  17  Nov.  issue. 

29  Nov.— LondoBdcnry  B.C  Supply  of 
school  equipment  including:  film  projector, 
radio,  record  player^  suds  pumps,  mobile 
resistance  unit,  variable  capacitor,  watt- 
meter, galvanometer  and  oscilloscope. — See 
17  Nov.  issue. 

29  Nov. — Rcoffrew  CC  (3)  Electrical  instal- 
lation Drumshantie  Junior  Secondary 
School,  Gourock.  Applications  to  County 
Clerk,  R.  Urquhart,  County  Bldgs,  Paisley, 
by  above  date. 

29  Nov^— WoodbridjKe  U.D.C  Supply  of  one 
centrifugal  pump  with  10  h. p.  400  V  motor. 
Water  Engineer,  Eden  Lodge. 

30  Nov.— Croydon  B.C  Electrical  installa- 
tion in  Oval  School. — See  17  Nov.  issue. 
30  Nov. — ^Dundee,  (b)  Lighting,  power  and 
sienal  systems  in  proposed  extension  to 
Matemit^  Dept,  EHindee  Royal  Infirmary. 
Applications  to  Regional  Engmeer,  Eastern 
Regional  Hospital  Board,  *'Vemonholme,'* 
Riverside  Drive,  Ninewells,  by  above  date. 

30  Nov. — ^Doriuun  CC  Renewal  of  elec- 
trical installations  in:  Birtley  George  St 
County  and  Modem  schools;  West  Stanley 
Front  St  County  School,  (a)  Electrical 
alterations  and  additions  at  Haverton  Hill 
County  and  Modern  schools,  (b)  Electrical 
installation  in  Peterlee  Shotton  Hall  new 
Modern  School.  Drive  lighting  installation 
at  Windlestone  Hall  Residential  School. 
Applications  to  County  Architect,  South  St, 
Durham,  by  above  date. 

30  Nov. — ^Hampstead  B.C  (1)  Supply  of 
lanterns  and  ancillary  ^guipment  for  colour 
corrected  mercury  lighting;  (2)  supply  and 
erection  of  Group  **A'*  specified  tubular 
steel  columns,  installation  of  equipment  in 
contract  1  for  5^  miles  of  Group  "A"  light- 
ing. The  latter  contract  also  includes  the 
removal  of  existing  Group  "B"  lighting. — 
See  17  Nov.  issue. 

1  Dec— Chesterfield  B.C.  Supply  of:  (1)  88 
25  ft  tubular  steel  columns  and  one  wall 
bracket;    (2)    71     140    W    sodium    Group 


"A"  lanterns ;  (3)  18  3  by  80  W  fluorescent 
lanterns  and  18  400  W  colour  corrected 
mercury  lanterns  complete  with  lamps/gear; 
(4)  71  140  W  sodium  lamps/ jackets/gear  for 
A61  Exeter-Leeds  Trunk  Rd  lighting. — 
Advertised  17  Nov.  issue. 


2  Dec— BralnCree  and  BocUng  U.D.C  (1) 

Erection  of  112  Group  **B^  prestressed 
concrete  columns;  (2)  supply,  erection  and 
wiring  of  115  43/60  W  sodium  lanterns; 
(3)  laying  cable  ducts ;  (4)  dismantling  exist- 
ing installation;  (5)  incidental  works. — 
Advertised  3  Nov.  issue. 

2  Dec.— WUtcburch  U.D.C  InstaUation  of 
wiring  and  o/h  tracks  included  in  alterations 
to  i)rovide  slaughter  hall  at  public  abattoir. 
Engineer  and  Surveyor,  Pauls  Moss,  Doding- 
ton.  Deposit  £2  2s.  ^ 

3  Dec— Cambridgeshire  CC  Supply,  erec- 
tion, wiring  and  fitting:  (la)  nine  35  ft 
steel  columns  with  200  W  sodium  lighting  at 
Caxton  Gibbet  roundabout  (A45  and  Ar4) ; 
(lb)  eight  35  ft  steel  columns  with  200  W 
sodium  lamps  at  Four  Went  Ways  rounda- 
bout (All  and  A604);  (2)  five  25  steel 
columns  with  3  by  80  W  fluorescent  lamps 
at  Bury  Toll  junction  near  Newmarket  (All 
and  A45). — Advertised  10  Nov.  issue. 

3  Dec.— Colwyn  Bay  B.C  (Contract  1) 
Supply  and  installation  of  99  Class  **A"  con- 
crete columns  and  sodium  lanterns;  (2) 
supply  of  480  Qass  **B**  concrete  columns; 
(3)  supply  of  480  60  W  sodium  lanterns/ 
gear;  (4)  supply  of  270  time  switches;  (5) 
erection  and  installation  of  270  time 
switches;  (6)  cable  duct  laying;  (7)  removal 
of  existing  gas  lamps.  Borough  Engineer  and 
Surveyor,  H.  Wilman,  Whalley  Range,  Lans- 
downe  Rd. 

3  Dec.— Hiiyton  with  Roby  U.D.C  Appli- 
cations invited  for  inclusion  in  selected  list 
for  (Tender  12)  public  lighting  equipment  to 
Engineer  and  Survejron  Council  Offices, 
Derby  Rd,  Huyton,  by  above  date. 

3  Dec— Kfaigsbrid^  ILD.C  Rewiring  of 
Manor  Hse.  Council  Clerk:  J.  H.  Savidge. 

3  Dee. — Swansea  B.C.  Electrical  installation 
in  proposed  primary  school  at  Skettv  Pk, 
Swansea.  Applications  to  Borough  Architect, 
Guildhall,  by  above  date.  Deposit  £5. 
3  Dec. — ^Tandra^  U.D.C  Fluorescent  street 
lighting  installation.  Engineer  and  Surveyor's 
Dept.,  Town  Hall,  Banbridge.  Deposit  £3  3s. 

5  Dec— Chigwdl  U.D.C  (i)  Supply  of  (a) 
21  steel  columns  and  (b)  lanterns/lamps; 
(ii)  erection  and  installation  of  21  200  W 
sodium  um'ts  for  All  No.  2  lighting  scheme. 
— See  3  Nov.  issue. 


5  Dec— Ecdet  B.C  Electrical  in 
in:  (1)  40  houses.  New  Hall  Ave; 
houses,  Scott  Ave.  Engineer  and 
Town  Hail  Annexe,  Irwell  PI.  Depi 

5  Dec — ^Manehcstcr  CC  Supply  m 
lation  of  outside  lighting  of  existiqi 
plant  at  Davyhulme  Sewage  Wks. 
tised  3  Nov.  issue. 

5  Dec— Yoric  T.C  Supplv  and  ev 
two    1,867    g.p.m.    centrinigal    pa 
gear  for  recirculation  pumpnouse  ai 
Sewage  Purification  Works.— See 
issue. 

7  Dec — Eveslian  1I.C  Supply  and 
tion  of:  (a)  33  30  ft  tubular  sted 
with  200  W  sodium  lighting  along  / 
20  existing  columns  converted  to 
sodium  along  A433;  (c)  41  25  fi 
steel  columns  with  140  W  sodiun 
gear,  along  A44.  Borough  Surve 
High  St.  Deposit  £2  2s. 

8  Dec-^cston  and  Isicworth  B.C 

and  erecdon  of  41  Group  *'A*'  sted 
with  mercury  colour  corrected  b 
terns/gear  and  removal  of  28 
columns  along  Vicarage  Farm  Rd 
low.  Boroush  Engineer's  Dept,  88 
Rd,  Hounsiow.  Deposit  £2  2s.— A 
in  this  issue. 

8  Dec — Swansea  B.C  Supply  of  o 
d.c  generator. — See  17  Nov.  issue. 

12    Dec- Dowapatrick    R.D.C 

work  in  two  blocks  of  four-storey 
nettes  and  one  block  of  three-ston 

Krson  flats  in  Windmill  St,  Ball; 
;tails  from  architects :  Munce  and  i 
133  University  St,  Belfast.  Deposit 

12  Dec— Crinsby  1I.C  (c)  Electric 
lation,  on  fixed-price  basis,  in  rei 
South     Parade     Primary     Junior 
Borough    Engineer    and    Architect 
Oldfield,  Municipal  Offices,  Town 
Deposit  £5. 

12  Dec — ManclMstcr  CC  Supply  i 
tion  of  passenger  lift  in  City^  Co 
Juvenile  Court,  Minshull  St.  Gty  i 
P.O.  Box  488,  Town  Hall. 

12  Dec— Stockport  B.C  2.  Electric 
lation  proposed  Welfare  Clinic,  ! 
Rd  West,  Reddish.— See  3  Nov.  is 

12  Dec— West   Hartlepool   B.C 

installation  in  16  old  people's  flatlet 
Manor  estate.  Boroujji  Architect,  F 
Bldgs. 

13  Dec— Kiikcaldy  T.C  (b)  Electri 
in  erection  oi  new  hall  at  Links 
3  Nov.  issue. 

14  Dec— Madock  UJ>.C  Supply  a 
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'VicaUoy"  pennancnt  magnet  alloy — 

makers  of?  C.E.F. — ^Telegraph  Construc- 
tion and  Maintenance  Co.  Ltd.,  Telcon 
Wks,  Manor  Royal,  Crawley,  Sussex. 

Electric  firelighters— makers  of?  T.E.— 
Lupus  Electrical  Products  Ltd.,  Lupus 
Wks.  Oxford  Rd,  Altrincham,  Ches; 
Kindlcr  Electric  Co.  Ltd.,  The  Greys, 
High  St,  Hariington,  Middx;  The 
General  Electric  Co.  Ltd.,  Magnet  Hse, 
Kingsway,  W.C.2;  Hockley  Electric  Co., 
56  Great  Hampton  St,  Birmingham   18. 

"Apex**  wash  boilers — makers  of? 
S.E.E.B. — Lamb  Hinglcy  and  Co.  Ltd., 
Stour  Wks,  Stourbridge,  Worcs. 

''Defromatlc^  antomade  defroster  for 
refrigerators— address  for?  N.W.— Waldy 


(London)  Ltd.,  17  Tottenham  Coui 

W.l. 

••Syntroo"  vibratora— makers  of^ 

-Riley  (iC)  Products  Ltd.,   19  W 
PI,  W.C.I. 

"E.F.E.*'  In  design,  switches— c 

of?  T.L.— E.F.  Electric  Ltd.,  Willo 
Watford,  Herts. 

'Tel"    infra-red    grills— address 

L.E.B.— Brattel  Electric  Co.  Ltd.,  : 
Bond  St.  W.l. 

''Stemette**    rcffrigenton— makei 

T.B.C.— L.  Sterne  and  Co.  Ltd.,  1 
Ave,  Hillington,  Glasgow. 

"Schick'*  electric  shayenH^ddres 
N.W.— Schick  Incorporated  (U.K.] 
86a  Brook  St,  W.l. 
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complete  of  nine  sewage  pumps  at 
pumpmg  stations  in  Darley  Vale. — See 
.  issue. 

cc. — ^Watcrford  CC  Supply  and  erec- 
of  two  20  K.p.m.  pumps  and  380  V 

motors  for  luU  and  Bonmabon  water 
[y  scheme. — ^See  17  Nov.  issue. 

Ice.— Sunderland  1I.C.  Electrical  instal- 
Q  in  Maternity  and  Cbild  Welfare  Clinic, 
on  Castle  estate.  Borough  Architect, 
ige  Hse,  Stockton  Rd. — Advertised  in 
issue. 

Dec^Wandsworth  B.C.  (h)  Supply  of 
7S|  and  (i)  electrical  works  for  vear  from 
pnl,  1960.  Borough  Engineer,  Municipal 
^  S.W.18. 

Dec.— West  LotMan  CC  Supply  and 
tion  of  31  200  W  sodium  lanterns  on  35 
ttl  columns  with  10  ft  6  in  outreach  for 
A89  Starlaw  and  A8/A899  Broxburn 
;tions  lighting.  County  Electrical  Mana- 
212  High  St,  LinUthgow. 

)ec^— Fareham  UJ>.C.  Supply  and  instal- 
m  of  sewage  punap,  complete  with  motor 
control  gear  tor  Peel  Common.  Engineer 
Surveyor,  Westbury  Manor,  Fareham, 
Its. 

laa.— Donlilane  B.C  Supply  and  erecdon 
seven  Group  **A**  concrete  columns/ 
ems/auxiliary  equipment,  plus  the  re- 
ig  of  six  columns  along  A9. — See  10 
f.  issue. 
cb.— Oxford  T.C  Supply  and  erection  of 


two  high-lift  3,500  g.p.m.  and  two  low-lift 
3,850  g.p.m.  pumps  complete  with  motors, 
switchgear  and  cabling.— -See  10  Nov.  issue. 
No  date  stated— NoA  of  Scotland  H.E.B. 
33  kV  switchgear  for  Burghmuir  substation, 
Perth. — Advertised  17  Nov.  issue. 

. . .  and  Overseas 

Details  of  items  marked  ^  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  W,C,1,  quoting 

reference, 

30  Nov. — Banna.  Clocks,  fire  alarms,  fans, 
conduit  fittings,  wire,  cable,  switchgear,  etc. 
National  Housing  and  Town  and  Country 
Development  Board,  Rangoon.  B.o.T.  (ESB/ 
29427/60/ICA).* 

30  Nov.— Norway.  N.A.T.O.  Infrastructure 
contract,  value  £18,000,  nine  12-5  kVA 
diesel-alternators.  Applications  to  Forsvarets 
Bygningstjeneste  Seksjon  2,  Postboks  967, 
Oslo,  by  above  date.  B.o.T.  (G.D.6722/ 
59/15).^ 

5  Dec. — ^America.  Disconnect  switches  and 
fuses,  eight  items.  Dept.  of  the  Interior, 
Bureau  of  Reclamation,  C.  S.  Shisler,  Con- 
tract Purchasing  Unit,  Bldg  53,  Denver 
Federal  Center,  Denver,  Colorado.  B.o.T. 
(ESB/29440/60).* 

6  Dec. — ^Rhodesia  and  Nyasaiand.  Nine  earth 
resistance  testers.  Town  Clerk,  P.O.  Box 
990,  Salisbury.  B.o.T.  (ESB/304083/60).* 


CONTRACTS  PLACED 


B.C  Electrical  installation  at  St. 
'OS  Secondary  Modem  School.  N.  G. 
ey  and  Co.  Ltd.,  £10,164.  Recommended. 
Aion  UJ>.C.  Supply  and  erection  of 
^ncrete  and  105  steel  Group  "A" 
Qqs  complete  with  lanterns/gear,  along 
^d  A129,  Abacus  Municipal  Ltd. 
^CB. — Contracts  placed  during  die 
Q^onth  amounting  to  £16,750,000  in- 
— Blyth  B  power  station:  control  and 
Mentation  for  units  5  and  6,  Evershed 
•^isnoles  Ltd.;  condensing  plant  for 
7  and  8  (350  MW)  turbo-generators. 
I^argreaves  and  Co.  Ltd.,  two  350 
toilers,  Clarke,  Chapman  and  Co. 
r*l)orpe  Marsh  power  station:  piling 
^it  No.  2  and  foundations  for  main 
:%^s — unit  No.  2,  HoUoway  Bros, 
o^n)  Ltd.;  coal  and  ash  handling 
*  cooling  water  systems,  earthworks 
■~^dges  for  main  sidmgs.  Mitchell  Con- 
<:>&  Co.  Ltd.  Drakeiow  C  power 
^  :  booster  pumps  and  startinjs  and 
^^  boiler  feed  pumps  for  371  MW 
IRo.  11,  G.  and  J.  Weir  Ltd.;  two 
^1^  turbo-generators,  Nos.  9  and  10, 
^^sed  heating  and  evaporating  plant  and 

feed  pumps,  English  Electric  Co.  Ltd. 
■^aw  power  station:  415  V  switchgear 
crcessories  for  units  4,  5  and  6,  English 
"^c  Co.  Ltd.  Sizewell  nuclear  power 
^ :  200-ton  dockside  crane,  N.  V. 
tuefabriek  Hensen.  Belvedere  power 
"O :  superstructure  works,  M.  J.  Gleeson 
^^actors)  Ltd.  Northfleet  power  station : 
^nd  dust  handling  plfmt,  Babcock  and 
>3(  Ltd.  Bankside  power  station :  super- 
t\irc,  Higgs  and  Hill  Ltd.  West  Thur- 
i:>ower  station:  High  pressure  pipework 
v^alves  for  No.  3  and  4  units,  Stewarts 
C.loyds  Ltd. ;  extension  of  ash  and  dust 
'ling  plant,  Babcock  and  Wilcox  Ltd. 
^r  Darwen  substation:  two  132/33  kV, 
•^VA  transformers,  Bruce  Peebles  and 
Ltd.  Stockport  substation :  one  45 
V  transformer  and  ancillaries,  Ferranti 
Elstree  substation:  two  40  MVA  syn- 
t^ous  condensers.  Associated  Electrical 
■^tries  Ltd.  Whitson  substation:  132  kV 
auxiliary  cables,  Pirelli-General  Cable 
^s  Ltd.  Thorpe  Marsh  power  station: 
■cV  overhead  line,  J.  L.  Eve  Construc- 

Co.    Ltd.    Corby-Staythorpe/Sundon : 
VV  overhead  line,  Watshams  Ltd. 

i^G.B.  (Eastern,  London  and  S.E. 
*^Mi).  Contracts  placed,  of  over  £5,000, 
t^g  September  and  October  include: 
^ng.  33  kV.  switchgear  mods.,  A.  Rey- 
»    and  Co.,  £5,187;  Chelsfield,   132  kV. 


33  kV  cabling  B.I.C.C.  Ltd.,  £10,644; 
Hartley,  132  kV  switchgear,  English  Electric 
Co.,  £23,349;  Leigh,  33  kV  switchgear,  A. 
ReyroUe  and  Co.,  £11,357;  Elstree,  132  kV 
cabling,  ^I.C.C.  Ltd.,  £27,318;  Goldington, 
intertrippmg  equipment,  G.E.C.  Ltd.,  £5, /31 ; 
Goldington,  Xsl  kV  switchgear  mods.,  A. 
Reyrolfe  and  Co.,  £9,447;  Stanmore,  33  kV 
cabling,  Pirelli-General,  £7,931 ;  Sundon, 
civil  works,  J.  E.  Eve  Construction  Co., 
£19,917;  Paddinffton— Moscow  Rd,  66  kV/ 
22  kV,  45  MVA  transformers,  Ferranti, 
£92,424;  Goldington.  132  kV  switchgear 
uprating,  A.  Revrolle  and  Co.,  £30,297; 
Peterborough,  132  kV  switchgear,  A.  Rey- 
roUe and  Co.,  £42,401 ;  Brimsdown,  33  kV 
switchgear  mods.,  A.E.I.  Ltd.,  £51,037; 
Hornsey,  laboratory  mods.,  F.  Smith  and 
Co.,  £5,533. 

Durham  CC  Electrical  installation  in 
Brandon  residential  nursery,  T.  Mitchelson 
(Electrical)  Ltd.,  £851  8s  Id. 


7  Dec — Canada.  Supervisory  control  panel 
and  carrier  current  control  equipment. 
Chairman.  Committee  on  Utilities  and  Per- 
sonnel, c/o  City  Clerk,  Winnipeg  2.  B.O.T. 
(ESB/  30085  and  6/60).* 

8  Dec — ^Pakistan.  Switchgear,  h.t.  and  l.t. 
Directorate  of  Supply.  P.I.D.C.  Hse,  Dacca  2. 
B.O.T.  (ESB/29397/60).* 

12  Dec — ^India.  Ener^  meters.  Chief  En- 

S'neer  (South),  Stores  Purchase  Section,  The 
[all,  PaUala.  B.o.T.  (ESB/29462/60).* 

13  Dec— Thailand.  100,000  lb  base  all- 
aluminium  conductor;  3  million  ft  seven- 
strand  all-aluminium  polvethylene-covered 
conductor  and  tie  wire.  MetrcK)olitan  Elec- 
tricity Authority,  Chakraphet  Rd,  Bangkok. 
B.o.T.  (ESB/28861/60/DLF).* 

14  Dec— Rhodesia  and  Nyasaiand.  5,000 
30  A  m.c.b's,  complete  with  red  shrouds 
and  h.t.  cable  box  compound.  Town  Clerk, 
P.O.  Box  591,  Bulawayo.  B.o.T.  (ESB/ 
30484  and  5/60).^ 

14  Dec — S.    Africa.  One  air   conditioning 
plant.  Secretary,  Union  Tender  Board,  291 
Bosman  St,  P.O.  Box  371,  Pretoria.  B.o.T. . 
(ESB/30435/60).* 

19  Dec — India.  2,120  s.-  and  three-phase 
time  switches.  Chief  Engineer  (South),  Stores 
Purchase  Section,  Punjab  S.E.B.,  The  Mall, 
PatiaU.  B.O.T.  (ESB/29466/60).* 

19  Dec — ^New  Zealand.  Synthetic  enamel 
insulated  copper  wire  and  resistance  wire. 
Director-General  (Stores  Division).  G.P.O., 
Wellington.  B.o.T.  (ESB/29418/60).^ 

22  Dec — ^Egypt  Machines  and  equipment 
for  electricalsection  of  railway  diesel  shops, 
Bulak.  Mechanical  and  Electrical  Eng.  Dept., 
E.R.,  New  Collective  Bldg,  Shoubra  Bridge. 
B.O.T.  (ESB/29372/60).* 

26  Dec— India.  47  multi-panel  11  kV  switch- 
boards. Chief  Engineer  (South),  Stores 
Purchase  Section,  Punjab  S.E.B.,  The  Mall. 
Padala.  B.o.T.  (ESB/29467/60).* 

5  Jan. — ^India.  Testing  and  indicating  instru- 
ments. Chief  Engineer  (South),  Stores  Pur- 
chase Section,  Punjab  S.E.B.,  The  Mall, 
Patiala.  B.o.T.  (ESB/29469/60).^ 

7  Jan. — Bolivia.  Provision  of  a  5  MW  power 
plant  and  supply  undertaking  for  Santa 
Cruz.  Comite  de  Obras  Publicas  de  Santa 
Cruz,  Propuesta  a  la  Convocatoria  a  Pro- 
puestas  2/60,  Casilla  218,  Santa  Cruz  de  la 
Sierra.  B.o.T.  (ESB/29400/60).^ 

23  Jan. — ^Egypt  66  kV  a.s.c.r.  conductor 
transmission  lines  for  fourth  extension  Delta 
Scheme  (1)  Abbassa-Ismailia ;  (2)  Zamzi^- 
Benha;  C3;  Hanout-Abu  Kebir;  (4)  Dram 
3-Boroilas.  Director-General,  Technical  and 
Electrical  Dept.,  Ministry  of  Public  Works, 
Cairo.  B.o.T.  (ESB/29449/60).* 


TRADE  NOTES 


BEAMA  Contract  Price  Adjostment  For- 
mulae. For  Electrical  Machinery  and 
Equipment,  For  purposes  of  calculating 
variations  in  (a)  *Tlates  of  Pay" — the  rate 
of  pay  for  adult  male  labour  at  18  Nov., 
1960,  shall  be  deemd  to  be  204s  6d;  (6) 
"Cost  of  Material"— the  index  figure  for 
materials  used  in  the  Electrical  Niachinery 
Industry  at  18  Nov.,  1960,  is  116-2^  (180-3^). 

For  Turbo'Generaiing  and  Allied  Plant. 
For  purposes  of  calculating  variations  in: 
{a)  ''Rates  of  Pay"— the  rate  of  pay  for 
adult  male  labour  at  18  Nov.,  1960,  shall 
be  deemed  to  be  204s  6d;  (b)  "Cost  of 
Material" — the  index  figure  for  Materials 
used  in  the  Mechanical  Engineering  Industry 
at  18  Nov.,  I960,  is  126-1*  (189-4*).  "BUst 
Furnaces  and  Iron  and  Steel  Melting  and 
Rolling  (1948  S.I.C.  ref.  40/41),"  189-5*. 
Other  Steel  Goods,  excluding  tubes  (1958 
S.I.C.  ref.  311/2),  1291».  The  price  of 
brass  condenser  tubes  I  in.  o/d  18  s.w.g. 
on  \9  Nov.,  1960,  is  3s  Hid  per  lb.  ♦Pro- 
visional figure. 

The  figures  in  parentheses  shown  above 
relate  to  earliest  list  of  wholesale  price 
index  numbers  in  which  the  year  1949  is 
taken  as  the  base  100.  For  the  other  figures 
1954=100. 

Agents.  Elliott  Bros.  (London)  Ltd.  have 


been  appointed  exclusive  representatives  in 
the  British  Isles  for  sale  of  the  "Airbrasive" 
unit  for  cutting  and  abrading  hard,  brittie 
material.  The  tool  is  a  product  of  S.  S. 
White  Industrial  Division,  New  York  City. 

Oianffc  of  Address.  Pipework  and  Engin- 
eering (Bristol)  Ltd.  are  shortly  moving  to 
Poole,  Dorset,  and  will  vacate  tneir  {^remises 
at  Stanley  St  South,  Bedminster,  Bristol,  at 
the  end  of  November.  From  1  Dec.  until 
>  arrangements  for  the  transfer  are  completed, 
the  registered  office  will  be  115/119  West  St, 
Bedminster,  Bristol  3. 

New  Sliowrooms.  W.  N.  Froy  and  Sons 
Ltd.  have  opened  new  showrooms  at  Far- 
man  St,  Hove,  to  display  a  wide  range  of 
household  equipment.  It  includes  an  elec- 
trical section. 

New  Store.  British  Insulated  Callender's 
Cables  Ltd.  have  opened  new  stores  at  30 
Tolbocth  St,  Kirkcaldy.  Telephone:  Kirk- 
caldy 3641. 

Representatives.  Crater  Products  Ltd.  have 
appointed  representatives  in  the  London, 
Birmingham  and  Manchester  areas.  They 
pre:  E.  R.  F,  Collier,  18  The  Ridgeway, 
Enfield;  B.  D.  A.  Woollcy,  47  Peakhouse 
Rd.  Birmingham  22A:  and  G.  B.  Tongc,  131 
Hillfoot  Pd,  Hunts  Cross,  Woolton,  Liver- 
pool. 
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BUSINESS  PROSPECTS 


AndoTcr.  Holland  and  Hannen  and 
Cubitts,  1  Queen  Anne*s  Gate,  S.W.I,  con- 
tractors for  £li  million  Ilford  Ltd,  factory. 

Barnstaple.  Devon  C.C.  plan  £36,000 
training  centre  and  £27,000  hostel.  County 
Architect,  97  Heavitree  Rd,  Exeter. 

Bath  T.C.  Tender:  Second  instalment  of 
new  Technical  College  comprising  66,000 
sq  ft  and  caretaker's  house.  Architects, 
Frederick  Gibberd,  19  The  Rows,  Stone 
Cross,  Harlow,  Essex. 

Bexlcy  B.C.  Modernisation  of  street  light- 
ing in  all  streets  not  in  present  comprehen- 
ave  street  lighting  scheme. 

Billinge  and  Winstanley.  Church  of  Eng- 
land authorities  plan  new  school  on  Black- 
leyhurst  Hall  Farm  land. 

Binniiigham.  Regional  Hospital  Board, 
approves  scnemes:  Admission  unit  and  out- 
patients* centre  at  Rubery  Hill  Hospital  at 
£327,930;  male  nurses*  home  at  Chelmsley 
Hospital.  Marston  Green,  £19,890;  patho- 
logical laboratory  improvements,  Marston 
Green  Maternity  Hospital,  £15,600,  etc. 

Bishop  Auckland.  M.  C.  Robson  and  Son, 
Station  Chmbrs.  architects  for  office  block 
at  South  Church  Rd  for  Wilson's  Foundry 
and  Engineering  Co. — Fennell  and  Baddiley, 
Bridge  End  Chmbrs,  Chester-le-Street,  archi- 
tects for  preliminary  training  school  at 
General  Hospital. 

Blackburn  B.C.  Lighting  for  portion  of 
Burnley  Rd  planned. 

Blackpool.  Preston  Dairies,  Watling  St 
Rd,  East  Fulwood,  Preston,  plan  industrial 
development  on  Collins  Ave  land. 

Bradfoid.  Bierley  La  hostel  for  mentally 
disordered  planned  by  Corporation. 

Bromley  B.C  Tender:  Three-storey  block 
of  15  flats,  Chatterton  Rd.  Engineer. 

Caernarvon.  Ferodo  Ltd,  Chapel-en-le- 
Frith,  plan  factory  on  banks  of  Menai  Strait 
at  Griffiths  Crossing. 

Caistor  R.D.C.  Tender:  Six  houses  Nettle- 
ton.  Architects.  Wm.  Saunders  and  Ptnrs,  24 
Castle  Gale,  Newark  on  1  rent. 

Cambridge.  E.  Anglian  Regional  Hospital 
Board  plan  rewiring  of  Bourne  Isolation 
Hospital,  at  £5,000. 

Cardiff.  Corporation  Welfare  Committee 
plans  £56,000  home  for  aged  at  Llanishen. 

Carlisle.  Metal  Box  Co.,  Baker  St,  W.l, 
plan  training  school  at  Borland  Ave. 

Cheltenham.  Neata  Products,  Cheltenham. 

glan  15,500  sq  ft  storage  building.  Churchill 
Ld. — Walker   Crossweller   and   Co.,   Clyde 
Cres,  plan  6,000  sq  ft  extensions. 

Croydon.     Welfare    Services    Committee 

flans  home  for  50  old  people  on  Monks  Hill 
state  at  £65,000.  —  Whitgift  Educational 
Foundation,  North  End,  pian  demolition  of 
existing  Trinity  School  buildings  and  erec- 
tion of  offices,  shops,  restaurant,  drive-in 
bank  and  multi-storey  garages. 

Cmnbemaold.  Development  Corpn. 
Tender:  384  two-storey  nouses  and  101 
flats,  Carbrain  1  and  2  housing  site.  Chief 
Architect  and  Planning  Officer,  Cumber- 
nauld Hse. 

Dagenham  B.C  Traffic  signals  planned  at 
Ballards  Rd/Oval  Rd  North  juncUon. 

Darlington.  Chemical  and  Insulating  Co, 
Darlington,  plan  new  engineering  workshops 
at  West  Auckland  Rd. 

Doncaster.  New  High  Melton  Training 
College  planned. — R.D.C.  Armthorpe  and 
Sprotboroueh  blocks  of  flats  for  old  people, 
25  in  each  block,  planned. 

Doverconrt.  Methodist  Homes  for  the 
Aged  plan  conversion  of  Alexandra  Hotel 
into  old  people's  home. 

Durham  C.C.  Nursery  school  planned  at 
Park  La,  Winlaton.  Architect,  D.  Wise,  26 
Osborne  Rd.  Jesmond,  Newcastle.  —  R. 
Brown,  123  Victoria  Rd,  Dariington,  archi- 
tect for  modem  Wingate  school. 


Edmonton  B.C.  Tender :  Nine-stomy  block 
of  40  maisonnettes,  etc.  Architect 

Enfield.    A.  M.  Freeman,  72  New  Bond 
St,  W.L  architects  for  £200.000  extensions  af 
Great  Cambridge  Rd  for  Gor-Ray. 

Esher.  Solartron,  Queens  Rd,  Thames 
Ditton,  plan  conversion  of  works. 

E.  Suffolk  C.C.  Tender:  Bawdsey  V.CP. 
School,  alterations  and  extensions.  Architect. 

Failsworth  U.D.C  Tender:  50  Brierley 
Ave  houses.  Engineer  and  Surveyor. 

Felling.  William  Leech,  St.  James  St,  New- 
castle, plan  139  houses,  S.  Wardley  Farm. 

Gateshead.  Greensitt  Bros,  18  Nixon  St, 
Newcastle,  plan  eight  shops,  flats,  etc.,  at 
corner  Durham  Rd  and  Albert  Drive. — C. 
Solomon,  30  St.  Mary*s  PI,  Newcastle, 
architect  for  showrooms  at  High  St,  for 
Simmons  (Furnishers). 

Glasgow.  Stokes  and  Dalton.  470  Gallow- 
gate,  Glasgow  S.E.,  plan  building  at  89 
French  St.— J.  Thomson  and  Son,  29  Strath- 
cona  Drive,  W.3,  plan  rebuilding  and  en- 
larging workshop  and  offices.  —  William 
Beardmore  and  Co.  plan  offices,  canteen  at 
Parkhead  Forge,  Duke  St,  E.l  .—Industrial 
Estates  Management  Corporation  for  Scot- 
land, Woodside  Terr,  C.3,  plans  single-storey 
extension  to  factory. 

Harrow.  London  County  Welfare  Com- 
mittee plan  £98,155  extension  of  homes  at 
Blythwood  for  old  people. 

High  JVycombe.  Brocklehurst,  Cooper  and 
Williamson,  Tudor  Hse,  High  St,  High 
Wycombe,  architects  for  stage  three  of  fac- 
tory and  offices  for  Stephens  and  Carter. 

HuO.  The  Humber  Electrical  Engineering 
Co,  45  Portland  PI,  Hull,  plan  three-storey 
office  block  at  Portland  St  and  Portland  PI. 
— H.  D.  Priestman,  101  Spring  Bank,  archi- 
tect for  home  for  aged,  Grove  Hse  estate. 

Jarrow.  T.C.  plans  nine-storey  blocks  of 
flats  in  Market  Sq  area.  Engineer. — ^Feimell 
and  Baddiley.  Bridge  End  Cnmbrs,  Chesier- 
le-Street,  architects  for  Newcastle  Hospital 
Board *s  planned  extensions  to  Danesfield 
Maternity  Home. 

Lanarks  C.C  Tender:  Electrical  work  in 
two  schools,  Chapelhall  and  Calderhead. 
Clerk. 

Leeds.  £290,000  scheme  for  electrical 
power  installations  in  22,000  Corporation 
dwellings.  Corporation  Housing  Committee. 

Liverpool.  R.C.  authorities  plan  Notre 
Dame  secondary  selective  school  at  Stone- 
bridge  La. — ^Tenders  accepted  by  Housing 
Committee  total  £4  million.  New  scheme 
includes  14-storey  blocks  at  Kirkby  and 
Huyton. 

London.— C.  P.  Roberts  and  Co.  31  High 
Holbom,  W.C.I,  plan  £40,000  warenouse  and 
offices,  Great  Eastern  St,  E.C.2.— J.  Keyes, 
13  Wimpole  St,  W.l,  architect  for  home  and 
hospital  for  Jewish  Incurables  planned  at 
Tottenham,  N.I 5. — Knapton  and  Deane,  6 
Martins  La,  E.C.4,  architects  for  offices  at 
24  King  William  St  and  Crooked  U,  E.C.— 
H.  Owen  Luder,  79  Regency  St,  S.W.I, 
architect  for  shop^offices  on  site  of  New 
Cross  Rd,  Century  Cinema,  S.E.I 4. — Richard 
Ellis  and  Son.  165  Fenchurch  St,  E.C.3,  sur- 
veyors for  22-storey  block  of  Grosvenor  Rd 
flats,  S.W.I.— R.  Seifert  and  Ptnrs,  28  Great 
Ormond  St,  W.C.I,  architects  for  ofl^ces  on 
sites  of  77-83  Upper  Richmond  Rd,  S.W.15. 
— Sir  Launcelot  Keay,  Basil  G.  Duckett  and 
Ptnrs,  22  Oldbury  PI,  W.l,  architects  for 
£200,000  block  of  luxurv  flats,  junction 
Lowndes  St  and  West  Halkin  St. — ^Tersons, 
contractors  for  £1^  million  apartment  house 
Nutford  PI,  W.l.  Architects,  Newman 
Levinson  and  Ptnrs,  9  Mansfield  St,  W.l. 

Lowestoft.  Posford,  Pavey  and  Ptnrs, 
Abbey  Hse,  Victoria  St,  Westminster,  S.W.I, 
consulting  engineers  for  42-acre  site  develop- 
ment for  Boulton  and  Paul. 

Luton.  United  Dairies,  34  Palace  Court, 
Bayswater,  W.2,  plan  workshop  and  offices. 
— Central  vehicle  repair  and  maintenance 
workshops  and  transport  garage  at  Kingsway 
planned.    Borough  Architect. 


Macclesfield.  Henshaws  Institution  for  the 
Blind  (Office  of  Charity),  Okl  TraffonL  Man- 
chester 16.  pian  £i  miiiion  school  for  the 
bhnd  at  Cneiford,  Cheshire.  . 

Mancliester.  Salford  R.C.  Diocesan  Tim- 
tees  plan  secondary  school  at  Brantinghun 
Rd,  Whailey  Range. 

Middlesbrough.  Elder  and  Lester,  65 
Albert  Rd,  Middlesbrough,  architects  for 
flats  at  The  Crescent  for  North-Eastem  Lwd 
Holdings. — Dorman  Long  and  Co.  plan 
apprentice  training  centre,  Britannia  Works. 

Morpetli.  Newcastle  Hospital  Board,  Ben- 
field  Rd,  Newcastle,  plan  extensions  to 
administrative  offices  and  nurses'  tnuning 
sctiool  at  Northgaie  and  EMstrict  Hospital. 

MotiicrwelL  Honeywell  Coatrok  plan 
£i  million  factory  extensions  at  Newhouse 
Industrial  estate. 

Newcastle.  Minories  Garages,  Jesmond 
Rd,  plan  showrooms,  stores,  etc.,  on  fiv^ 
acre  site  at  Cremona  Park.  Architects: 
Waring  and  Netts,  ^6  Jesmond  Rd. 

Norwich.  E.  Anglian  Hospital  Board 
plan  £4,649  electrical  rewiring  ot  first  and 
second  floors  at  Whitlingharo  Hospital. 

Nottingham  T.C  £1,445  unproved  street 
lighting  planned,  Woodborougn  Kd. 

Notts.  CC  Welfare  Committee  phns 
homes  for  the  infirm  at  Manstield,  Wood- 
house  and  Sutton-in-Ashiield.— Health  Com- 
mittee plan  £62,000  training  centre,  Newark. 

N.  Riding  CC  Tender:  Alterations  to 
Lealholm  County  School.  Architect. 

Petcrborooah.  Union  IntemationsL  13 
West  Smithneld,  E.C.l,  plan  abattoir  at 
Padholme  Rd.— W.  Winder  and  Son  oian 
purchase  of  2i-acre  site  PadhoUne  Rd  from 
corporation  for  industrial  estate. 

Rcddilcli.  Lan-Bar,  19  Seymour  St,  Cal- 
thorpe,  Birmingham  12,  plan  Arthur  St 
factory  and  offices. 

Richmond.  Conversion  of  gas  lighting  to 
electric  at  £2,400  planned,  Richmond  Bridge. 

Roclifoni  R.D.C.  Tender:  Two  pairs  th^e^ 
bedroom  houses,  Oakleigh  Ave,  Hullbridge, 
and  a  pair  of  two-bedroom  bungalows,  tiigh 
Elms  Rd.    Clerk. 

Sa.Tron  Walden.  R.  H.  Turner,  96  Coombe 
Rd,  New  Maiden,  Surrey,  architect  for 
£120,000  Church  Training  College  pianoed 
by  British  and  Foreign  Bible  Society. 

Saltburn  and  Manice  U.D.C  £23,406 
street  lighting  scheme  planned,  using  230  or 
400  W  mercury  vapour  lanterns  on  25ft  con- 
crete columns.    Engineer. 

Scarboron^.  T.C.  plans  £6,090  electrkal 
installations  m  170  houses. 

Scuntliorpe.  Richard  Thomas  and  Bald- 
wins, 47  Park  St,  W.l,  plan  engioeeriof 
block,  Redboum  Wks,  Dawes  La. 

St.  Helens  B.C.  Tender:  Contract  2160; 
75  dwellings,  Greenbank,  No  2  redevelop- 
ment Site.  Architectural  Office,  S  Cotham  St 
— ^John  Thornton  and  Co,  Knowsley  Rd,  St 
Helens,  plan  £350,000  factory  extensioos, 
Eccleston  St. 

Shotlgr  Bridge.  Fennell  and  Baddiley, 
Bridge  End  Chmbrs,  Chester-le-Street,  arcm- 
tects  for  additional  nursery  aocommodatioo 
at  Shotley  Bridge  Hospital. 

Smcthwlck.  Tractor  Tracks  Ltd,  Victor 
St,  Smethwick  40,  plan  reconstnictioo  « 
premises. 

Spalding  U.D.C.  New  council  offitj 
planned  on  site  of  Holyrood,  of  Churcn 
Gate.  Surveyor. 

Slalybridge.  Caroline  St  works  extensoos 
planned  for  Bostock  and  Bramiey. 

Stockton-on-Tees.  R.  B.  Bainbridge,  I^' 
dential  Bldgs,  High  St,  Stockton,  plan  ^ 
storey  buildings  at  Garbutt  St.— Dorha« 
C.C.  phns  old  people's  hostel  for  38  i^' 
dents  at  Redhill  Rd,  Roseworlh. 

Stoke  -  on  -  Trent  £2,200  iroprovcrnej 
scheme  for  street  lighting  in  Ford  Green  Ro- 

Stretford.  A.E.L  (Manchester).  Trafford 
Park,  plan  two-storey  office  block,  Batton 
Dock  Rd. 

Sunderland  B.C.  Tender:  263  dweflis^ 
Town  End  Fa-m  estate.  Architect,  GranF 
Hse,  Stockton  Rd. 
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Business  Prospects — Continued 

Surbiton.  S.  Griffiths  and  Ptnra,  29  Grey- 
coat St,  Westminster,  S.W.I,  quantity  sur- 
veyors for  £400,000  Decca  Radar  research 
laboratories. 

Tcddinston.  Iris  Productions  Ltd,  Broom 
Rd,  plan  £100,000  enlargement  of  television 
studios,  for  research  dept  and  control  block. 
Architects,  W.  S.  Hattrell  and  Ptnrs,  21 
Cleveland  PI,  S.W.I. 

Wot  Bromwich.  C.  E.  M.  FiUmore,  20 
Waterloo   St,   Birmingham  2,   architect  for 


foundry  extension,  Loveday  St,  for  Newby 
and  Son  (Ironfounders). 

WilleMlen  B.C  Harold  Young  and  Assoc. 
199  Piccadilly,  W.l,  reconunended  electrical 
consultants  for  erection  of  new  office  block. 

Wokingham.  Wokingham  Plastics,  Denton 
Rd,  plan  new  factory  at  Fishponds  Rd. 

Wolverton  U.D.C.  £i  million  scheme 
planned*  for  multi-storey  flats.  Surveyor. 

Wycombe.  Austin  Hoy  and  Co.  plan 
engineering  assembly  department  at  Station 
Rd,  Saunderton. 


car 


GAZETTE  ANNOUNCEMENTS 


COMPANIES  ACTS 

Doo  Electrical  Co.  Ltd.  Meeting  of 
creditors  to  be  held  at  93  Queen  St,  Sheffield 
1,  on  28  Nov.,  at  3  p.m. 

Phoenix  (Electrical  Contractor^  Ltd.  Gen- 
eral meeting  of  members  to  be  held  at 
Tudor  Court,  52  Richmond  Rd,  Worthing, 
on  13  Dec.  at  12  noon,  to  receive  an 
account  of  the  winding-up. 

Tern  Electrics  Ltd.  Winding  up  order 
dated  7  Nov. 

Shadbott  Bros.  Ltd.  Last  day  for  receiving 
proofs  for  intended  dividend  25  Nov.,  to 
liquidator:  R.  A.  Rodgers,  25  Bedford  Row, 
W.Cl. 

Campbell  and  Joidan  Ltd.  Liquidator: 
F.  M.  Collins,  Inveresk  Hse,  346  Strand, 
W.C.2,  released  as  from  28  Oct 

Thomas  Barclay  Ltd.  Liquidator:  F.  M. 
Collins,  Inveresk  Hse,  346  Strand,  W.C.2, 
released  as  from  31  Oct. 

Elizabethan  Eng.  Co.  Ltd.  Creditors  to 
send  details  to  tiquidator:  H.  C.  Hedges, 
4  Charterhouse  Sq,  E.C.I,  by  7  Dec. 

Phlppe  and  CoDIng  (Prodncts)  Ltd. 
Creditors  to  send  details  to  liquidator:  A. 
Kane,  13  Greenend  Rd,  Bedford  Pk,  W.4, 
by  30  Nov. 

Barnard  and  Bnecheler  Ltd.  Creditors  to 
send  detaib  to  liquidator:  G.  E.  Simpson, 
14  Bryanston  St,  W.l,  by  30  Nov. 

J.  A.  Phniipe  (Electrical)  Ltd.  Creditors 
to  send  details  to  liquidator:  K.  R.  Cork, 
19  Eastcheap,  E.C.3,  by  31  Dec. 

Ferris  Domestic  Appliances  (Cardiff)  Ltd. 
Winding-up  order  dated  3  Nov. 

Vactric  (Mnfg.)  Ltd.  Mr  E.  R.  Nicholson, 
11  Ironmonger  La,  E.C.2,  and  Mr  A.  T. 
Eaves,  47  Mosley  St,  Manchester  2, 
appointed  liquidators  at  extraordinary 
general  meeting  on  7  Nov.  for  purpose 
of  voluntarily  winding-up. 

Vadric  Ltd.  Winding-up  order  dated  14 
Nov. 

Fenn  Electrical  Ltd.  Meeting  of  creditors 
to  be  held  at  Kingsley  Hotel,  Bloomsbury 
Way,  W.C.I,  on  28  Nov.  at  11  a.m. 

BANKRUPTCY  ACTS 

Receiving  Orders 

Newport  R.  G.  Fitzpatrick,  retailer  of 
domestic  electrical  appliances,  formerly 
carrying  on  business  as  South  Wales  Vacuum 
Services  at  7  West  Gate  Chmbrs,  Newport 
Receiving  order  dated  10  Nov. 

Norwich.  B.  G.  Firman,  electrician,  for- 
merly carrying  on  business  as  Extol  Electrics 
at  1  Hopewell  Terr,  Elvington,  Yorks.  Re- 
ceiving order  dated  10  Nov. 

Wigan.  D.  Hodson,  hardware  and  electrical 
dealer,  carrying  on  business  as  Service  at  71 
Shuttle  St,  Tyldesley.  Receiving  order  dated 
10  Nov. 

Croydon.  T.  Hall,  electrical  dealer,  of  36 
Homeneld  Rd,  Old  Coulsdon.  Receiving 
order  dated  14  Nov. 

First  Meeting  and  Public  Examinations 

Ipswidi.  A.  Middlemiss  and  B.  P.  Howe, 
electrical  retailers,  formerly  carrying  on 
business  as  Howe  and  Middlemiss,  at  409 
String  Rd.  First  meeting:  10.45  a.m.,  29 
Nov.,  at  Room  1,  3-5  Northsate  St,  Ipswich ; 
and  public  examination :  10.30  a.m.,  12  Jan., 
at  Shire  Hall,  St.  Helens,  Ipswich. 


Birmingham.  S.  L.  R.  Suckling,  plumbing 
and  electrical  contractor,  formerly  carrying 
on  business  as  Aquatherma,  at  2  Chelmsley 
Grove  and  formerly  in  partnership  us  R. 
Taylor  and  Co.,  at  53  Jamaica  Row.  Public 
examination:  10.15  a.m.,  7  Dec.,  at  Court 
Hse,  Corpn.  St,  Birmingham. 

Leeds.  H.  G.  Duff,  radio,  television  and 
electrical  dealer,  carrying  on  business  at  4 
Halhday  Grove,  Leeds  12,  and  previously 
at  7  Canal  Rd.  Leeds  12,  and  8  Dodsworth 
0>uTt,  Leeds  1.  Public  examination:  10.30 
ajn.,  17  Jan.,  at  County  d^urt  Hse,  Albion 
PI,  Leeds  1. 

Appointment  of  Trustees 

Lincoln  and  Homcastle.  N.  C.  Ravenhill, 
retailer  of  drapery,  electrical  appliances  and 
sewing  machines,  formerly  carrying  on  busi- 


ness at  60  Thrumpton  La  and  11  Cannon 
Sq,  East  Retford,  as  Ravenhill  and  Co., 
and  as  Lincoln  Sewing  Machine  Co.  at  43 
Bromwich  Rd,  Sheffield.  Mr  C.  E.  Turton, 
91  Talbot  St,  Nottingham,  appointed  trustee 
as  from  2  Nov. 
Slough.  R.  G.  Daniels,  electrical  retailer, 
rrying  on  business  as  Hayden  Television, 
at  51-53  Oxford  Rd,  Windsor.  Mr  A.  H. 
Milward,  6  Cavendish  PI,  11-15  Wigmore 
St,  W.l,  appointed  trustee  as  from  2  Nov. 
Bristot  R.  A.  Gibson  and  P.  L.  Long, 
electrical  and  plumbing  contractors^  carrying 
on  business  in  co-partnership  as  Gibson  and 
Long  at  9  Beech  Rd,  Horsheld.  Mr.  G.  C. 
Ehlers,  28  Baldwin  St,  Bristol  1,  appointed 
trustee  as  from  7  Nov. 

Intended  Dividend 

Chester.  C.  P.  Wheeldon,  electrical  and 
general  dealer,  formerly  carrying  on  business 
at  Bryn  Avel,  Brunswick  Rd,  and  29-39  Mold 
Rd,  Buckley.  Last  day  for  receiving  proofs 
25  Nov.,  to  the  trustee:  R.  P.  Booth,  5 
Rumford  PI,  Chapel  St,  Liverpool  3. 

Dividends 

Troro  and  Falmonth.  G.  B.  Solomon, 
radio  and  electrical  dealer,  carrying  on 
business  at  57  Fore  St,  St.  Columb.  Divi- 
dend per  £ :  4d,  payable  at  50  The  Terrace, 
Torquay,  on  54  Nov. 

Workington  and  Cockcrmonth.  A.  Arm- 
strong, electrical  goods  factor^  lately  of  37 
Senhouse  St.  Maryport.  Dividend  per  £: 
10}d,  payable  at  14  Lowther  St,  Carlisle, 
on  25  Nov. 


NEW|COMPANIES 


Extracted  from  the  Register  issued  by  Jordan 
and  Sons  Ltd.,  116  Chancery  La,  W.C,2, 

Aahhorton  Precldon  Components  Ltd.*  72 

Brewery  Rd,  N.7.  Manufacturers  of  and 
distributors  of  precision  wirebound  resistors 
and  other  electrical  components,  etc.  Nom. 
cap.:  £500.  Dirs.:  Edwd.  F.  Williams  and 
John  C.  North. 

Braemar  Electrical  Co.  Ltd.,  Braemar 
Wks,  Braemar  Rd,  E.13.  Nom.  cap.:  £100. 
Dirs.:  Jack  R.  W.  Day-King.  Clifford  J. 
Saunders  and  Ernest  J.  Course. 

Bnllock  Bros.  (Electrical)  Ltd.,  41  Bruns- 
wick Rd,  Gloucester.  Nom.  cap.:  £1,000. 
Permanent  dirs.:  Donald  F.  Bullock  and 
Michael  C.  Bullock. 

K.    Bntterworth,    Valley   (Electric)    Ltd., 

Old  Smithy,  Mytholmroyd,  nr.  Halifax. 
Electrical  engineers  and  general  electrical 
installation  contractors,  etc.  Nom.  cap.: 
£1,000.  Dirs.:  Kenneth  Butterworth  and 
Marian  Butterworth. 

Carmth,  Crowtlier  and  Caine  Ltd., 
Tyersal  Wks,  Tyersal  La,  Bradford.  Elec- 
trical engineers,  etc.  Nom.  cap.:  £3,0(X). 
Dirs.:  John  Carruth,  Roy  Crowther  and 
Lawrence  Cain. 

Damastar  Ltd.,  6  Surrey  St,  W.C.2.  To 
carry  on  business  of  manufacturers  of  and 
dealers  in  vacuum  cleaners,  etc,  Nom.  cap.: 
£100.  Dirs. :  to  be  appointed  by  subs.  Subs. : 
Stanley  H.  Lucas  and  Francis  A.  Dean. 

Dlrdco  Electrics  Ltd.,  62  Long  Millsate, 
Manchester.  Nom.  cap.:  £\w,  Dirs.: 
Solomon  Goldberg  and  Ben  Gee. 

Economic    Electrics    (Barking)    Ltd.,    45 

North  St,  Barking.  To  take  over  busfoesi 
of  electricians,  electrical  engineers  and  elec- 
trical dealers  carried  on  at  Barking  as 
"Economic  Electrics,**  etc.  Nom.  cap. :  £100. 
Dirs.:  Re^nald  A.  Hemmings  and  Cynthia 
M.  Hemmmss.  Subs.:  Havard  Y.  Rose  and 
Joseph  Mandel. 

Electrical  Kitchen  Appifauice  Rentab  Ltd., 

141  Stamford  Hill,  N.16.  Nom.  cap.:  £5,000. 
Dirs.:  to  be  appointed  by  subs.  Subs.: 
Hyman  Adelman  and  William  D.  Spoor. 

Electrical  Plant  and  Machinery  Co.  Ltd., 

12  Hilton  St,  E.I.  Nom.  cap.:  £2.000.  Dirs.: 
Fredk.  J.  Parsons  and  James  H.  Manning. 

E.S.M.  Ens.  Co.  Ltd.,  36  Lattimore  Rd, 
St.  Albans,  Herts.  Electronic  engineers  and 
contractors,  etc.  Nom.  cap.:  £100.  Dir. : 
Arthur  Gittings. 


Fdwfai  Manufacturing  Co.  Ltd.,  126  Wig- 
more  St,  W.l.  Manufacturers  of  and  dealers 
in  lampshades  and  lighting  fittings,  electrical 

foods,  etc.  Nom.  cap.:  £100.  Dirs.:  Warren 
'aifel  and  Martin  G.  Lewin. 

Foden  Electrical  (Sales)  Ltd.,  178  Broms- 

grove   St,   Birmingham   5.   Dealers  in   and 

manufacturers  of  washing  machines,  refriger- 

.ators,  etc.  Nom.  cap. :  £500.  Dirs. :  Kenneth 

J.  Foden  and  Mrs  Frances  D.  Foden. 

S.  W.  Fletcher  (Contracts)  Ltd.,  Eleanora 
St,  Stoke-on-Trent.  Electrical  engmeers,  etc. 
Nom.  cap.:  £100.  Dirs.:  Sam  W.  Fletcher 
and  Ethel  A.  Fletcher. 

R.  G.  Jones  of  Morden  Ltd.,  Morden 
Park  Sound  Studios,  London  Rd,  Morden, 
Surrey.  To  carry  on  the  business  of  acoustic, 
acoustic-electronic,  general  engineers,  etc. 
Nom.  cap.:  £100.  Dirs.:  Ronald  G.  Jones 
and  Mrs  Nora  Jones. 

Judge  HoUoware  Ltd.  Nom.  cap.:  £100. 
Dirs. :  to  be  appointed  by  subs.  Subs. :  Guy 
M.  Chantry,  **Fairacre,**  iCemble,  Glos;  and 
Reginald  B.  Williams,  12  Ebrington  Rd, 
W.  Bromwich. 

N.M.  Lamps  and  Shades  Ltd.,  30  Jermyn 
St,  S.W.I.  Nom.  can.:  £200.  Dirs.:  Nita 
Miller  and  Jill  M.  Miller. 

Lyon  Electric  (St  Alhnns)  Ltd.,  Fiscal 
Hse,  36  Lattimore  Rd,  St.  Albans.  Manufac- 
turers of  and  dealers  m  electrical  appliances, 
etc.  Nom.  cap.:  £100.  Dirs.:  Ronald  H. 
Lyon  and  Beryl  Lyon. 

Leslie  Hobbs  Ltd.,  42  Devonshire  St,  W.l. 
Manufacturers,  importers,  exporters,  dis- 
tributor, agents  and  dealers  in  electrical 
goods,  etc.  Nom.  cap.:  £1,000.  Dir.:  Leslie 
C.  Hobbs. 

A.  D.  Pnrdy  Ltd..  c/o  Thomas  Forster  and 
Co.,  3  York  St,  Manchester  2.  Electrical 
eneineers  and  contractors,  etc.  Nom.  cap.: 
£500.  Dirs.:  Alan  D.  Purdy  and  Stella 
Purdy. 

RcntaO  Equipment  Ltd.,  405  Pelham  Rd, 
Immingham,  Lines.  To  take  over  business 
of  hirers  of  electrical  equipment  carried  on 
as  **George  Benson*'  at  Immingham,  Lines, 
etc.  Nom.  eao.:  £2,000.  Dirs.:  George  S. 
Benson  and  Elsie  M.  Benson. 

Soothem  Economl'*s  Ltd.,  Portland 
Chmb'^,  West  St,  Fareham,  Hants.  Dealers 
in  domestic  and  household  electrical  aopli- 
anees.  etc.  Nom.  cap.:  £1,000.  Dirs.:  Thos. 
G.  Pope  and  Fdk.  A.  Rayner. 
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MEETINGS  TO  NOTE 


THURSDAY,  24  NOV. 

!.£.£.  (S.  Midlands  Education  Discussion 
Circle).  *'The  Study  of  Non-Linear  Circuiu  at 
Under-Graduate  Level."  College  of  Advanced 
TecbnoloKy.  Birmingham.  6  p.m. 

I.E.E.  (Rugby  Graduates  and  Students).  **Facts 
on  Slots,"  O.  C.  MacDonald.  College  of  En- 
gineering Technology.  6.30  p.m. 

LE.E.  (Cambridge  Electronics  and  Measurement 
Group).  "Television  Recording:  A  Survey  of  the 
Problems  and  Methods  Currently'  in  Use,"  J. 
Redmond.  Cavendish  Laboratory.  8  pjn. 

iNsrmrnoN  op  Civil  Engineers.  Discussion: 
"The  Operation  of  the  General  Conditions  of 
Contract  for  Works  of  Civil  Engineering  Con- 
struction." Gt.  George  St.  S.W.I.  5.30  p.m. 

Institution  op  Plant  Engineers  (Sheffield). 
"The  Introduction  of  Planned  Maintenance 
Systems."  A.  F.  Stedman.  Grand  Hotel.  7.30  p.m. 

Society  op  Instrument  Technology  (Chester). 
"Mainienance  and  Operational  Experience  of  a 
Data  Logging  Insullauon."  D.  C.  Austin.  Lecture 
Theatre,  Admin.  Bldg.,  The  Associated  Ethyl  Co. 
Ltd..  Oil  Sites  Rd,  Ellesmere  Port.  Wirral.  7  p.m. 

A.S.E.E.  (S.  London).  "Stage  Ulumination." 
F.  E.  Brown.  Greyhound  Hotel,  High  St. 
Croydon.  8  p.m. 

I.E.E.  (S.  Midlands  Graduates  and  Students). 
Dinner-dance  at  The  Barn,  Hockley  Heath.  8  p.m. 

FRIDAY*  25  NOV. 

I.E.E.  (N.E.  Graduates  and  Students).  "The 
Direct  Generation  of  Electricity,"  B.  C.  Lindley. 
Grey  Hall,  King's  College.  Newcastle.  6.30  p.m. 

Junior  Instituhon  op  Engineers.  A.G.M. 
Pepys'  Hse.   14  Rochester  Row.  S.W.i.  7  p.m. 

Institution  op  Plant  Engineers  (Birmingham). 
"British  Railways  Electrification  Scheme."  W.  B. 
Marrian.  Imperial  Hotel.  Temple  St.  7.30  p.m. 

Society  op  Insikument  Technology  (Scottish). 
"Instrumenution  of  a  Space  Vehicle."  Dr  A.  E. 
Roy.  Glasgow  University.  7.13  p.m. 

A.S.E.E.  (Coventry  and  District).  "A  History 
of  Tape  Recording,"  G.  Dawson.  E.M.E.B. 
Sports  and  Social  Club,  Merrick  Lodge.  Sandy 
La,  Coventry.  7.30  p.m. 

MONDAY,  28  NOV. 

I.E.E.  (Education  Circle).  Discussion:  "Training 
for  Research."  Savoy  PI,  W.C.2.  6  p.m. 

I.E.E.  (Mersey  and  N.  Wales).  "Thermistors— 
Their  Theory.  Manufacture  and  Application. V 
R.  W.  A.  Scarr  and  R.  A.  Setterington.  Royal 
Institution.  Colquitt  St,  Liverpool.  6.30  p.m. 

I.E.E.  (S.  Midlands  Electronics  and  Measure- 
ment). "Sutic  Switching,"  O.  L.  Butcher.  James 
Watt  Memorial  Institute,  Birmingham.  6  p.m. 
Tea  5.30  p.m. 

I.E.E.  (E.  Anglia).  "An  Introduction  to  Elec- 
tronic Computers."  R.  C.  M.  Barnes.  Electric 
Hse,  Ipswich.  6.30  p.m. 

I.E.E.  (W.  UtilisaUon  Group).  "Discrimination 
Between  h.r.c.  Fuses,"  E.  Jacks.  S.  Western 
Electricity  Board  Lecture  Theatre  Centre,  Bristol. 
6  p.m. 

I.E.E.  (N.  Staffs).  "A  Survey  of  Street  Lighting 
and  Its  Future,"  W.  R.  Stevens  and  H.  M. 
Ferguson.    Mechanical   Institute,    Crewe.    7   p.m. 

I.E.S.  (Birmingham).  "Production  of  Light 
Sources."  H.  R.  Ruff.  Regent  Hse,  St.  Phillip's 
PI,  Colmore  Row.  6  p.m. 

A.S.E.E.  (N.W.  London).  "Electrical  Aspects 
of  Process  Control."  W.  C.  Hawkins.  Compass 
Hotel,  Watford.  7.45  p.m. 

TUESDAY,  29  NOV, 

I.E.E.  (S.E.  Scotland).  "Submersible  Pumping 
Plant."  H.  H.  Anderson  and  W.  G.  Crawford. 
CaHton  Hotel.  North  Bridge,  Edinburgh.  7  p.m. 

I.E.E.  (Irish).  Annual  dance.  Gresham  Hotel. 
Dublin. 

Institution  of  Civil  Engineers.  Symposium 
on  "Management."  Gt.  George  St,  S.W.I. 
5.30  p.m. 

Iron  and  Steel  Institute.  Hatfield  Memorial 
Lecture.  "The  Contribution  of  Metallurgy  to 
Electric  Power  Generation,"  L.  Rotherham. 
Hoare  Memorial  Hall,  Church  Hse,  Gt.  Smith 
St.  S.W.I.  6.30  p.m. 

Society  op  Instrument  Technology  (Data 
Proces<iing  Section).  S)rmposium  on  Nuclear  Tem- 
perature Scanning.  Manson  Hse,  26  Portland  PI. 
W.l.  7  p.m. 

Corrosion  Exhibition  at  Olympia  until  2  Dec. 
WEDNESDAY,  30  NOV. 

I.E.E.  (Electronics  and  Communications  Sec- 
tion). "The  Potcntfal'tics  of  Artificial  Earth 
Satellites  for  Radiocommunication,"  W.  J.  Bray. 
Savoy  PI,  W.C.2.  5.30  p.m. 

I.E.E.  (N.  Eastern).  Informal  lecture:  "Hover- 
craft."   D.    J.    Hardy;    informal    lecture:    "Ml," 


F.  T.  Jones.  Neville  Hall.  Westgate  Rd,  Newcastle 
upon  Tyne.  7  p.m. 

I.E.E.  (Sheffield).  Discussion:  "The  Education 
and  Training  of  a  Professional  Electrical  En- 
gineer." Joint  meeting  with  the  Sheffield  Graduate 
and  Student  Section.  Grand  Hoiel.  Sheffield. 
6.30  p.m. 

I.E.E.  (S.  Midlands).  Joint  meeting  with  Rugby 
Graduates  and  Students.  "Electricity  in  Medicine," 
W.  J.  Perkins.  Rugby  College  of  Technology 
and  ArU.  Rugby.  6.30  p.m. 

Iron  and  Steel  Instititte.  Symposium:  "Steels 
for  Reactor  Pressure  Circuits,"  until  2  Dec.  Hoare 
Memorial  Hall,  Church  Hse,  Great  Smith  St. 
S.W.I.  9.30  a.m. 

iNSTrnrriON  of  Mechanical  Engineers.  "Eco- 
nomic Resulu  of  Diesel  Electric  Motive  Power 
on  the  Railways  in  the  U.S.A.".  H.  F.  Brown. 
Birdcage  Walk,  S.W.i.  6  p.m. 

Society  of  Instrument  Technology  (S.  Wales). 
"The  Application  and  Selection  of  Automauc 
Control  Valves,"  P.  Stone.  Welsh  College  of 
Advanced  Technology,  Cardiff.  6.45  p.m. 

iNSTinrre  op  Electricity  Administration. 
"Publicity  and  Display,"  G.  Bowen-Jones.  Bon- 
nington  Hotel,  Southampton  Row.  W.C.2. 
6.30  p.m. 

iNSTiTirnoN  OF  Mechanical  Engineers  (London 
Graduates).  "The  Design  of  the  N.P.L.  Sundard 
Hardness  Test  Machines,"  F.  C.  P.  Mason. 
Wimbledon  Technical  College.  Gladstone  Rd, 
S.W.19.  7  p.m. 

THURSDAY,  1  DEC. 

I.E.E.  "Our  Civic  Lighting:  Gloom  or 
Gaiety?"  W.  R.  Stevens  and  H.  M.  Ferguson: 
and  A  Survey  of  Street  Lighting  and  its  Future." 
W.  R.  Stevens  and  H.  M.  Ferguson.  Savoy  PI, 
W.C.2.  5.30  p.m. 

I.E.E.  (Southern).  "Instrumentation  of  Nuclear 
Reactors,"  D.  Harrison.  South  Dorset  Technical 
College,  Weymouth.  6.30  p.m. 

I.E.E.. (N.  Midlands).  "Marine  Electrical  Prac- 
tice on  Cargo  Liners,"  D.  G.  Robinson.  Joint 
meeting  with  Graduate  and  Student  Section, 
Lecture  Theatre,  Y.E.B.  Offices,  Ferensway,  Hull. 
6.30  p.m. 

Chelmsford  Engineering  Society.  "The 
Raising  of  H.M.  Submarine  Truculent,**  Lt-Cdr 
L.  Hackman.  Hoffmann's  Social  Hall.  7.30  p.m. 

Institution  of  Mechanical  Engineeers  (Edu- 
cation Group).  "Is  Training  in  Industiy  Really 
Integrated  with  Academic  Studies  on  Sandwich 
Courses  in  Colleges  of  Technology?"  Birdcage 
Walk,  S.W.I.  6  p.m. 

I.E.S.  (Nottingham).  "The  Eye  and  Artificial 
Lighting,"  W.  J.  Wellwood  Ferguson.  Electricity 
Centre,  Carrinton  St.  6  p.m. 

British  iNSTiTirnoN  of  Radio  Engineers  (N. 
Western).  "Industrial  Television,"  I.  M.  Waters. 
Reynolds  Hall,  College  of  Technology.  Man- 
chester. 7  p.m. 

British  Institute  of  Management.  Conference: 
"The  Importance  of  Engineering  Services  to 
Modem  Management."  Connaught  Rooms,  Gt. 
(^een  St,  W.C.2. 

A.S.E.E.  (Brighton,  Hove  and  District).  "Stage 
Lighting  Presentation,"  F.  E.  Brown.  New 
Imperial  Hotel,  First  Ave.  Hove.  7.30  p.m. 


A.S.E.E.  (Oxford  and  District).  "Circuit  ud 
Equipment  Applications  of  Transiston."  Cod- 
croft  Hall,  Harwell.  5. 45  p.m. 

FRIDAY,  2  DEC. 

I.E.E.  (Medical  Electronics  Group).  Discmsioo: 
"Telemetering  Biological  Dau."  Savoj  PI 
W.C.2.  6  p.m. 

Society  of  Instrument  Tecitcolocy  (Fiwkjr). 
"Selection  Design  and  Application  of  Autooitic 
Control  Valves,"  P.  Stone.  Admin.  Bldg.  Esso 
Refinery.  5.30  p.m. 

BiUTiSH  Institution  of  Radio  ENCiNEOts 
(Computer  Group).  "Progress  in  MicromioittBte 
CHrcuit  Techniques  for  DigUl  Computen."  D. 
Roberts,  D.  S.  Campbell  and  P.  M.  Ttaompioo. 
London  School  of  Hygiene  and  Tropical  Medictne, 
Keppel  St.  W.C.I.  6.30  p.m. 

British  iNSTntmoN  of  Radio  Engineers  (3. 
Midlands).  "The  Place  of  the  Electric  Rodet 
in  Space  Propulsion,"  W.  A.  S.  Murray.  Noitb 
Gloucestershire  Technical  College.  Chdtenhim. 
7  p.m. 

Plastics  Institute  (N.  West).  "Hot  Runner 
Moulds,"  W.  G.  Lucas.  Textile  Instiuite.  10 
Blackfriars  St,  Manchester  3.  6.45  p.in. 

A.S.E.E.  (Liverpool  and  District).  "An 
AiH;>roach  to  the  Use  of  Electrical  Units." 
D.  Chalmers.  Industrial  Development  Ceout. 
M.A.N.W.E.B.,  Paradise  St.  7.30  p.iii. 

A.S.E.E.  (Stoke  and  Crewe).  "Variable  Speed 
A.C.  Motors."  J.  C.  H.  Bone.  Royal  Hold. 
Crewe.  7.30  p.m. 

MONDAY,  5  DEC 

I.E.E.  Discussion:  "National  Provioi  o( 
Domestic  Electrical  Equipment."  Savoy  PI.  W.C.2. 
5.30  p.m. 

I.E.E.  (Mersey  and  N.  Wales).  "The  Deter- 
mination  of  the  Electrical  Characteristics  of  in 
Arc  Furnace,"  J.  Ravencroft.  Royal  Institutioo. 
Colquitt  St,   Liverpool.   6.30  p.m. 

I.E.E.  (S.  Midlands).  "Parametric  Aaidifien," 
R.  V.  R.  Carter  and  I.  A.  BagnaU.  Winter 
Gardens,  (3t.  Malvern.  7.30  p.m. 

I.E.E.  (S.  MidUnds).  "Radiocommuniatioo  in 
the    Power   Industry,"    E.    H.    Cox   and  R.  ^ 
Martin.  Combined  meeting  with  Electrooics  ao^ 
Measurement    and    the    Supply    and    Utilisauo*^ 
Groups    and    the    Birmingham    Centre   of   t0|^ 
J.P.O.E.E.   College   of  Technology,  BinninghRi**- 
6.30  p.m.  ^^ 

I.E.E.  (N.E.  Measurement  and  Electronic^^A 
Lecture:  "Radar  Observations  of  Birds  *^^i 
'Angels',"  E.  Eastwood.  Rutherford  Copege  ^ 
Technology,  Newcastle.  6.15  p.m. 

I.E.E.    (Maidstone).    "Uses    and    Manufaci»^"4. 
of  M.I.C.C.  Cable."  G.  E.   D.   Redman.  Ma^ 
stone  Technical  College.  7  p.m. 

N.E.  Electrical  Club.  "Looking  at  Lightini^^^ 
A.  Wikock.  County  Hotel.  Neville  St,  Nciiicsi^^==^ 
upon  Tyne.  6.30  p.m. 

Society  op  Instrument  Technology  (S.  Yoi 
shire).   "Instrumentation  for  Railway  Resear 
P.    H.    Mansfield.    University,    St.    George's 
Sheffield  1.  7  p.m. 

I.E.S.  (Leeds).  Members'  Nfght.  Lighting  ii 
lations     by    members     of     the     Centre.    Briti 
Lighting  Council.   24  Aire   St.   6.15   p.m. 

I.E.S.  (Newcastle).   "Looking  at  Lighting."  j 
Wilcock.  County  Hotel.  6.30  p.m. 


TRADE  MARKS 


This    information    is    extracted    from    the 
Official     Journal     by     permission     of   /the 

Controller. 

AF  in  diamond  design.  8792,283.  Class  9. 
Apparatus,  etc.  Soci^t^  de  TAccumulateur 
Fulmen,  14-20  Quai  de  Clichy,  Clichy 
(Seine),  France. 

Aooware  Rinae-n-Dry.  798,625.  Oass  7. 
Centrifugal  rinsing  and  drying  machines. 
Ellvin  and  Co.  Ltd.,  17  Willow  La,  Mitcham. 

Aoto-Cbcf.  6800,221.  Class  9.  Control 
apparatus  for  automatically  maintaining 
predetermined  temperatures  in  cooking 
appliances.  British  Thermostat  Co.  Ltd., 
Teddington  Wks,  Windmill  Rd,  Sunbury-on- 
Thames. 

Bailey  Meters.  777,631  and  Bailey.  782,871. 
Class  9.  Apparatus,  etc.  Bailev  Meters  and 
Controls  Ltd.,  Purley  Way,  (Croydon. 

GTS  in  design.  799,498.  Class  9.  Resistors, 
potentiometers,  etc.  CTS  Corpn.,  1142-1228 
W.  Beardsley  Ave,  Elkhart,  Indiana,  U.S.A. 

Drytime.  799,084.  Class  7.  Tumbler  drying 
machines.  799,085.  Class  11.  Drying  cabinets, 
etc.  Wallisdown  Electrical  Appliances  Ltd., 
Wallisdown  Rd,  Winton,  Bournemouth. 


Ke^atic.  799,408.  Class  7.  Domest^^. 
machines,  motors,  etc.  Hoover  Ltd.,  Perival^  ^ 
Grecnford,  Middx. 

MlnOog.  B801,316.  Class  9.  Panels  incoj^ 
porating  components,  etc.  Panellit  Ltd.,  i^ 
Dudden  Hill  La,  N.W.IO. 

Moodmaster.  805,138.  Class  9.  Soun^ 
recording  and  reproducing  anparatus,  et — ^ 
Wavemex  Ltd.,  14  Essex  St,  W.C.2. 

Ozajet  797.073.  Class  9.  Apparatus, 
Ozalid  Co.  Ltd.,  62  London  Wall.  E.C.2. 

Sdaic    807,340.    Class     11.    Fans, 
Solartron  Electronic  Grouo  Ltd.,  Solartrc^:^ 
Wks,  Queen*s  Rd,  Thames  iDitton. 

Swiriator.  802,722.  Class  7.  Machines  fa 
washing,   drying,  etc.   Gene-al   Steel  Wai 
Ltd.,  199  River  St,  Toronto,  Canada. 

Yen-o-Set  806,259.  Class  9.  Apparatt 
etc.  Venner  Ltd.,  Kingston  By-pass,  N( 
Maiden,  Surrey. 

Wescriber.  807,255.  Class  9.  Railway 
nalline  apparatus,  etc.  Westinshouse  Bra.  '^ 
and  Signal  Co.  Ltd.,  82  York  Way,  N.l. 

Zetamatic.  796,804.  Class  11.  All  goo<^ 
Longford  Electric  Ltd.,  6  Grosvenor  ^^ 
Manchester  1. 


es,  24  November,  I960 


Fluv) 

*    FIM 


J  I 


lEAVY   DUTY 


FUSE-SWITCHES 

for  voltages  not  exceeding  600  volts 

lAKE    LIGHT    WORK    OF    HEAVY    LOADS 

Complying  with  BS  3185,  1959,  the  range  comprises 
60,  100,  150,  300  and  400  amp  sizes,  all  fitted 
with  Aeroflex  high  breaking  capacity 
rewireabic  cartridge  fuse-links  of  dimensions  to 
the  provisions  of  Appendix  J,  BS  88. 
In  order  to  exploit  the  time  lag  and  non- 
ageing  characteristics  of  Aeroflex  Fuses,  these 
switches  have  been  tested  beyond  the  require- 
ments of  the  British  Standard. 
MAKING  CAPACITY :  46  k.a.  FUSE  BREAKING  CAPACITY :  46  k.a. 
SWITCH  BREAKING  CAPACITY :  5  to  6  times  rated  current  at  0.3  power  factor. 


Parmiter  Hope  &  Sugden  Ltd. 


FLUVENT  ELECTRICAL  WORKS  '  LONGSIGHT  '  MANCHESTER  12 

London:  34  Victoria  Street,  S.Wjl         Glaigow:  5  Somerset  Place,  C.3         Birmingham:  39/41  Carts  Lane,  7 
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Electrical  Times 


Up  to  20% 
more  light 
for  your 
money  with. 


high  efficiency 
^^lamps 

More  light!  more  value!  greater  efficiency!  Atlas 
HIGH  EFFICIENCY  coiled  coil  lamps  cost  no  more  to 
buy,  cost  no  more  to  run,  than  ordinary  lamps  yet 
give  up  to  20%  more  light.  Reliability?  Couldn't  be 
better— for  they're  eight-way  tested  too! 


atlas 


Atlas  Lighting  Limited  Thorn  House  Upper  St.  Martin's  Lane  London  WC2 


EMBER  1960 


TIMBiS 


nblned  Operations 

famous  'hands  and  drums'  are  the  symbol  of 
ssive  resources  of  Henley  Cables,  Siemens 
1  and  Liverpool  Cables-combined  in  the  new 
lie  Division.  The  illustration  shows  drums  from 
.,  and  Siemens  Ediswan  and  the  new  AEI  cable 


drums,  on  the  job  at  the  Staythorpe  '  B'  Power  Station 
now  under  construction.  At  Staythorpe,  AEI  are  sup- 
plying some  110  miles  of  cables.  The  contract  Includes 
the  supply  and  installation  of  auxiliary,  control  and 
instrument  cables  and  earthing  for  3  AEI  120  MW 
re-heating  turbine  generators.  You  can  rely  on  AEI. 


Eleclricsl  Times,  1  December,  IHO 
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SCIENTIFICALLV  CONTROLLED  LIGHTINC 


IRSDAY  I     DECEMBER,     I960 

ered  as  a  Newspaper  Volume  138  No.  22 


pour  CabUi  Solides  en  Aluminium 831 

d^veloppement  progressif  des  cables  d'aluminium 
iches  isol6s  au  p.v.c.  comprenant  das  conducteurs 
ium  solidas  de  phase,  en  forme  de  secteur,  ayant 
lirasse  concentrique   neutre  de  fils  aluminium   plats 

couche  protectrice  de  p.v.c.  a  servi  d  r6soudre 
rs  probldmes  de  conception,  de  fabrication  et 
llation.  Au  point  de  vue  conception,  la  construction 
le  compar6e  aux  tentatives  ant6rieures  d'emploi  de 
:teurs  solides  dans  les  cSbles,  ofFre  des  avantages  de 
cit6  sup6rieure,  un  poids  plus  I6ger  et  une  quantity 
jre    de    produit    isoiateur.    Pour    la    mise    en    pose 

dans  des  sois  satur6s  d'eaux  corrosives,  la  protec- 
;f  assur6e  par  I'application  de  bandes  impr6gn6es 
yum  chromate. 

»  Provenanf  du  Barrage  d' Assouan      835 

>ut  principal  du  barrage  d' Assouan  sur  le  Nil  est 
Hon.  Les  probldmes  qui  se  posent  6  cause  du  besoin 
ste  de  r^duire  la  chute  hydraulique  ^  des  Intensit6s 
jres  afin  de  r6duire  les  crues  annuelles  ont.  jusqu'd 
1^.  obstru6  la  production  d'^nergie.  Le  d6ve!oppe- 
Jes  turbines  Kaplan  et  une  concession  octroy6e  par 
vices  d'irrigation  ont  maintenant  contribu6  &  la 
sison  d'un  projet  de  350  MW.  Neuf  groupes  electro- 
dont  six  opirent  d6jd.  fournissent  i'^nergie  &  la 
Assouan  au  moyen  de  llgnes  a6riennes  de  132  kV, 
j'aux  consommateurs  d'6lectricit6. 

ince  du  Sol  sur  le  Rendement  det  Cables    ...     838 

eurs  installations  de  cables  pourraient  avoir  leur 
lent  augments  si  les  propri^t^s  locales  thermales 
6taient  connues  avec  plus  d'exactitude.  Les  modifi- 
i  reiativement  infimes  de  la  resistivity  thermale  du 
uvent  r6su!ter  en  des  Economies  du  cout.  Les  in- 
rs  britanniques,  au  nom  de  CIGRE,  sont  h  receuillir 
>nseignements  au  moyen  d'un  questionnaire.  (Les 
es  d'outre-mer  seront  acceuillles  avec  plaisir.) 


lium-Volleiterkabel-Ausfuhrung 


831 


che  Probleme  im  Zusammenhang  mit  der  Konstruk- 
Hersteliung  und  Verlegung  von  Kabein  sind  durch 
stetige  Entwicklung  PVC-isoiierter,  vieladriger 
liumkabel  gelost  worden,  die  Aluminium-Vollader 
iktorformigem  Querschnitt,  eine  konzentrische,  als 
er  dienende  Armierung  aus  Aluminium-Flachdrahten 
nen  PVC-Mantel  aufweisen.  Vom  Konstruktionsstand- 
bietet  die  bevorzugte  Ausfuhrungsform  solcher 
im  Gegensatz  zu  fruheren,  volladrigen  Versuchs- 
n.  folgende  wesentlichen  Vorteile:  geringen  Raum- 
,  leichtes  Gewicht  und  IsolierstofFeinsparung.  Bei 
albarer  Verlegung  in  mit  korrodierender  Boden- 
gkeit  getrankter  Erdo,  empfielt  es  sich,  das  Kabel 
Bewickein  mit  bariumchromatlmpragniertem  Band 
itzen. 

romorzeugung  durch  das  Assuan-Stauwerk  ...     835 

ptzweck  des  Assuan-Stauwerks  am  Nil  ist  die 
>ewasserung.  Der  Umstand  aber,  wonach  zwecks 
ler  Uberschwemmungsregulierung  fijr  eine  starke 
letzung  der  ^tauhohe  Sorge  getragen  warden 
,  bildete  bis  vor  Kurzem  ein  Mindernis  gegen  die 
ig  des  Stauwerks  fur  die  Kraftstromerzeugung. 
iritte    im    Kaplanturbinenbau    und    eine    Konzession 

der  staatlichen  Wasserbohorde  ermogllchten  jedoch 
rtigstellung  eines  auf  350  MW  ausgelegten  Kraft- 
das  neun  Generatorsatze  umfasst,  von  denen  sechs 

im  Betrieb  stehen.  Das  neue  Kraftwerk  wird  die 
Assuan  mit  Kraftstrom  vorsorgen  und  ausserdem 
in  132  KV-Freileitungsnetz  Verbraucher  in  anderen 
des  Landes  beliefern. 

(    der    BodenbeschafFenheit    auf    Kabelnenn- 

jen  ...  ...  ...  ...  ...  ...      o^o 

vielen  Kabelanlagen  konnten  die  zulassigen  Bean- 
jngswerte  hinaufgesetzt  warden  wenn  die  ortllchen 
ileigenschaften  des  Bodens  mit  grosserer  Genauig- 
ekannt  waren.  Verhaltnismassig  gerlnge  Schwan- 
des  spezifischen  Warmewiderstandes  konnen  sich 
wiegend  auf  die  Kosten  der  Aniage  auswirken. 
le  Techniker,  im  Namen  CIGRE,  trachten  mit  Hilfe 
-ragebogens  weitere  Informatfonen  zu  dieser  Frage 
'innen  und  hoffen  auch  Antworten  aus  Uberseelan- 
j  erhilten. 
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f^^^^  introduce  a  neiiir 
range  of  SOO  volt  SWITCHGEAR 


CHROME-PLATED  FRONT  OPERATINO 
SWITCH  HANDLES 


•  M.E.M.  H.R.C.  cartridge  fuse  carriers  are  designed 
to  accommodate  H.R.C.  cartridge  fuse-llnlta  to 
B.S.8B:19S2,  Appendix  'J'  Dimensions, 

Form  A— Offset  Tags. 

•  M.E.M.  H.R.C.  cartridge  fuse-lirtks  are  available  for 
use  with  this  range  ot  awltchgear,  and  have  been 
A.S.T.A.  certified  for  Category  of  Duty  440  AC3 
(16,500  amps).  440  AC4  (33,000  amps)  and 

440  ACS  (46,000  amps). 

•  "Exel"  switches  comply  with  the  relevant  Temperature 
Rise,  and  making  and  breaking  Capacity  Tests  of 
B.SMf:  Part  1,  t95S,  and  swilchfuses  with  B.S.i510:1954. 


.  and  so  many  other  features,  too 
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PATTERN  OF  TRADE 

The  announcement  by  the  GEC  that  they  are  cutting  prices  of  two  types  of  major 
appliance  received  considerable  attention  in  the  daily  Press,  and  if  this  seemed 
more  than  warranted  it  must  be  attributed  to  the  excellent  presentation  of  the  case. 
Of  the  two  price  reductions  concerned,  that  of  cookers  is  one  that  causes  surprise. 
Cookers  are  in  the  van  of  appliance  sales  and  the  latest  figures  show  production 
running  at  some  17%  above  last  year.  This,  then,  is  not  a  cut  of  desperation  but 
one  of  commercial  acumen,  the  sort  of  act  that  is  possible  only  when  tooling 
costs  have  been  written  off  and  one  is  looking  for  a  larger  share  of  the  market. 
A  significant  factor  is  the  extension  of  reductions  to  the  low-priced  estate  model, 
which  will  now  sell  at  £26;  it  is  this  cut  that  is  the  more  likely  to  stimulate 
competition  from  other  manufacturers.  The  reduction  in  refrigerator  prices,  on  the 
other  hand,  is  for  wholly  different  reasons.  The  upward  surge  in  demand  last  year 
attracted  too  many  sources  of  supply;  as  a  result  the  pipe-line  has  become  blocked 
with  half  a  million  refrigerators  which  must  be  disposed  of  before  any  sort  of 
balanced  trading  can  be  restored.  The  GEC  has  not  been  the  first  firm  to  slash 
refrigerator  prices;  it  will  not  be  the  last.  Although  the  potential  refrigerator 
market  is  as  large  as  ever,  it  is  the  one  that  has  shown  up  in  sharpest  relief  the 
influence  of  Government  controls  in  unbalancing  trading  conditions.  In  contrast, 
those  appliances  that  are  not  influenced  by  hire-purchase  trading  are  still  showing 
steady  stable  growth.  Fortunately,  the  electrical  industry  has  not  been  faced  with 
the  severity  of  the  hire-purchase  radio  or  motor  markets,  nor  is  it  likely  to  be. 
It  is  these  that  are  building  up  a  pressure  for  revision  of  hire-purchase  restrictions, 
from  which  domestic  appliances  would  also  benefit.  In  present  economic  circum- 
stances it  is  reasonable  to  anticipate  that  the  Government  may  be  forced  to  some 
amelioration  of  present  restrictions  early  in  the  new  year. 

LARGEST  NUCLEAR  YET 

With  a  net  electrical  rating  of  580  MW  based  on  two  reactors,  the  Sizewell  nuclear 
power  station  is  the  largest  ordered  in  the  British  series.  This  seventh  station  is 
also  notable  for  the  remarkable  advance  in  size  secured  in  the  turbo-alternators, 
which  are  to  be  of  325  MW  capacity  despite  the  relatively  modest  h.p.  steam 
conditions  adopted,  646  Ib/sq  in.,  TOC^F.  Clearly,  important  design  advances  have 
been  secured,  of  which  the  preliminary  details  give  only  an  indication  through  a 
mention  of  "the  longest  exhaust  blades  yet  manufactured,"  and  of  use  of  bled 
steam  to  keep  down  moisture  content  at  the  l.p.  end.  In  respect  of  steam  conditions 
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and  in  some  other  characteristics,  Sizewell,  in  com- 
parison with  its  predecessor,  Dungeness,  in  the  second 
round  of  CEGB  nuclear  station  contracts,  illustrates 
the  wide  choice  facing  designers  in  securing  the  best 
s(riution  in  terms  of  effective  cost  per  kWh  over 
full  station  life.  Despite  its  advanced  featiures,  it 
seems  that  Sizewell  will  have  an  output  capacity  2% 
lower  than  Dungeness  in  terms  of  MW  output  per 
ton  of  uranium  invested,  and  because  of  the  more 
modest  steam  conditions  will  produce  about  7% 
less  electrical  energy  for  every  pound  of  uranium 
burnt  up.  Yet  the  manufacturers  are  confidently 
claiming  that  they  will  generate  electricity  "cheapest 
in  the  world  so  far  from  a  nuclear  power  station." 
The  £55  million  value  placed  on  the  Sizewell  con- 
tract suggests  a  capital  cost,  excluding  fuel,  of 
£95 /kW.  The  implied  saving  on  earlier  designs  must 
come  from  economy  in  details,  in  the  cost  of 
individual  plant  items  and  in  construction  techniques. 
In  this  respect,  a  notable  feature  will  be  the  combina- 
tion of  the  two  reactors  in  a  single  building,  thus 
changing  at  last  the  essential  outline  of  the  British 
nuclear  station  design  as  set  by  Calder  Hall  and 
retained  in  all  succeeding  stations. 


MAKING   THE   MOST  OF  CABLES 

It  is  a  fundamental  in  the  design  of  a  cable  installa- 
tion that  the  rating  allocated  to  a  particular  cable 
depends  on  the  ambient  conditions.  When  a  directly 
embedded  cable  is  concerned,  rating  depends  on  the 
thermal  effectiveness  of  the  soil.  The  mcwe  heat  the 
soil  can  conduct  away  for  a  given  cable  surface 
temperature,  the  higher  the  permissible  current  load- 
ing of  the  cable.  This  problem  of  the  mains  engineer's 
"g"  is  made  complicated  because  soil  is  a  chancy 
thing,  varying  widely  in  its  thermal  resistivity  with- 
out any  easily  predictable  pattern.  The  industry  has. 
on  the  whole,  taken  the  easy  way  out  in  the  past 
and  adopted  a  value  of  "g"  that  is  unlikely  to  lead 
to  cable  overheating.  But  this  involves  a  factor  of 
safety  that  may  be  highly  expensive  where  cables  for 
transmission  voltages  are  concerned,  and  there  has 
been  growing  attention  to  measuring  "g"  along  the 
cable  route,  so  that  a  realistic  rating  may  be  given. 
Measuring  so  variable  a  quantity,  however,  may  be 
a  lengthy  process  and  it  is  inevitably  still  somewhat 
indefinite  in  the  end  result  of  cable  rating.  The 
industry  is  currently  attempting  to  find  some  means 
of  judging  soils  in  a  way  that  will  permit  a  more 
realistic  value  of  **g"  to  be  assigned,  without  the 
need  for  anything  more  complex  than  classification 
of  soils  on  a  basis  of  sight  and  touch,  and  subsequent 
consultation  of  prepared  tables.  To  evolve  such  a 
technique  is  clearly  a  matter  for  co-operative  work, 
and  it  is  along  these  lines  that  the  task  is  being 
tackled.  This  week  we  include  a  questionnaire  aimed 
at  surveying  existing  practice  more  widely.  The 
engineers  directing  the  co-operative  effort  will  be 
greatly  helped  by  replies  from  as  wide  a  field  as 
possible.  Replies  will  be  used  to  produce  data  of 


value  to  all  cable  users,  so  there  is  incentive  for  all 
to  help  themselves  by  completing  the  form. 

WIRING   FOR  OFFICES 

An  article  this  week  tells  of  a  solution  developed 
in  New  Zealand  to  the  problem  of  wiring  (rfices 
where   movable   partitions   are   used.    It  brings     ^ 
reminder  of  how  universal  is  the  problem  of  adaption!) 
electrical  installation  techniques  to  fit  in  with  fa^*^- 
developing  building  practice.  Coping  with  rooms 
change   their   size   and   shape   is   now   a   famil 
problem,  although  there  is  no  universal  acceptair=3ce 
of  any  one  method  of  dealing  with  it;  but  there  c 
other  difficulties  that  arise  less  commonly,  and  ofi 
with    insufficient    warning    to    give    the    electri 
engineer  a  chance  of  determining  a  fully  satisfact< 
answer,  such  as  use  of  structural  techniques  whz_  _ich 
do  not  permit  the  usual  making  of  holes  to  acco^^Nn- 

modate  electrical  fixings.  On  the  electrical  side,  th ere 

are  the  special  demands  of  floor-warming  syste^^nis, 

which  can  greatly  complicate  the  use  of  floor  duct ing 

systems  for  power  and  telephone  distribution.  WBHen 
these  difficulties  arise,  something  becomes  obvi— k>us 
that  is  usually  submerged:  that  there  is  too  l^l^ttle 
contact  in  early  planning  between  architect,  conslfc  uc- 
tional  engineer  and  electrical  installation  planner 

SOLID   CABLES 

To  many  engineers  the  idea  of  a  cable  with  s    — ^id 
conductors  seems  improbable  at  first  consideratzi^iion. 
In    the    development    of    solid-sector    alumin  _^um 
cables,  this  has  none  the  less  been  achieved  witl^^h^^^ 
limitations  of  flexibility  that  might  be  expected^^^-  ^ 
series  of  articles  that  begins  in  our  pages  this  v^^cvcek 
outlines  the  present  status  of  design,  manufactu-^^KKing 
and  installation  technique  of  this  type  of  cable,  wt  ^^hich 
received  its  first  notice  in  our  pages  18  months  =- 
Once  the  limitation  to  circuits  where  a  concei 
neutral  without  external  earthed  sheath  is  accei 
a  number  of  advantages  appear.  One  of  the 
striking  is  the  economy  in  dielectric  achieved  in 
design    directly   through   use   of   solid    conduc 
instead  of  stranded  cores.  Another  follows  alcrrr^nost 
incidentally      from    the    method    of    construc==^^^^ 
adopted;  it  is  a  highly  promising  performance  uir^^^^J 
through    short-circuit   currents.    This    characten:::^^^^ 
is  gaining  in  importance  in  cable  evaluation,  thro^  ^xgh 
the  need  to  give  full  scope  to  economic  switchj 
possibilities.  Finally,  the  design  adopted  is 
for  the  attention  that  has  been  given  to  makinj 
a  practical   manufacturing   possibility  in   terms 
existing    cable-making    machinery.    The    design 
claims  are  high  here,  and  appear  to  have  good  s- 
port.  If  users  come  to  like  the  cable — ^and  its  relai 
ease  of  jointing  may  recommend  it  to  them,  qi 
apart     from     price     considerations — then     it 
probable  that  their  accustomed 
suppliers  will  be  able  to  make 
the   cable    with   relatively   little 
difficulty. 


HlelS^ 
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Solid  aluminiuin  cables 


PART  1    DESIGN  CONSIDERATIONS 


LITTLE  over  18  months  ago — on  4  June    1959   to 

be  exact — these  pages  disclosed  the  first  information 

to  be  released  on  a  new  development  m  distribution 

technology    soLd-core    plastic  insulated    aluminium 

later  to  be  known  as    Sohdal     At  the  time  it  was 

clear  that  the  new  construction  was  only  just  out 

e  development  stage  and  indeed  the  related  jointing 

iques   were   still   being   mvestigated    Since   then   a 

>er  of  British  and  European  cable  companies  have 

up  manufacture   of     Sohdal     cables   and   several 

latioas  have  been  laid  down    The  transition  from 

opmeni  to  production  has   taken  place  and  much 

ble  information  on  processing  has  been  acquired  The 

5  in  service   some  of  which  have  now  been  carrymg 

at   for  a  twelvemonth    are   behaving   satisfactorily 

;h  It  IS  as  yet  too  early  to  draw  conclusions  as  to  their 

ual   life    Jointing   techniques   have   been   perfected 

:d    and    found    to    be    satisfactory    and    practicable 

means  of  bringing  experience  to  date  before  other 

rs    and   users   of     Sohdal     cables    Alcan   S  A    of 

b  are  shortly  releasing  a  handbook*  on  the  subject 

1    will  first  appear   m   English   and   later   m   other 

pean  languages  It  will  cover  basic  design   manufac 

g    techniques    and    installation    practices    from    the 

-St   days    when  the   preliminary   investigations  were 

rtaken  on  a  Uoe  suggested  by  Mr  S.  F.  Rice,  Electrical 

Manager  of  Alcan  S.A. 
rangements  have  been  made  for  extracts  from  the 
to  be  made  available  for  readers  of  the  Electrical 
]S  and  three  have  been  prepared.  This,  the  first,  deals 
basic  design  considerations.  Manufacturing  and 
Ualion  techniques  are  to  be  dealt  with  individually  in 
-emaining  extracts,  which  will  appear  at  a  later  date. 

ly  Work 

le  of  the  first  steps  taken  was  to  examine  possible 
:ets  for  such  a  cable.  Extensive  surveys  soon  estab- 
d  that  by  far  tbe  largest  tonnage  of  conductor 
:rial  was  absorbed  by  low  volUge  cables  such  as  are 
for  urban  distribution  and  factory  installations.  It 
therefore,  decided  to  concentrate  initial  efforts  in 
ircb  and  development  towards  this  particular  field. 
le  main  requirements  which  would  have  to  be  satis- 
are  as  follows: 

A  current-carrying  range  of  100  A  to  400  A. 

Voltage  between  phases  up  to  11  kV.  It  was  felt  that 
:osts  of  insulation  would  not  materially  be  reduced  in 
:s  for  working  voltages  below  that  level  and  both 
ufacturers  and  users  would  profit  by  standardisation 
ullage  ratings. 

A  single  class  of  cable  equally  suitable  for  direct 
i1,  insertion  in  ducts,  indoor  mounting  or  overhead 
aary  suspension;  that  is,  one  design  of  cable  for  all 
s  of  ; 


Fig.  I.  To  Itst  tht  resiilonce  ofSolidol"  coblei  to  corrmlve  sollt  when 
the  outer  iheath  wot  abraded  or  damaged  an  extensive  programme  of 
enperimenti  wai  carried  out.  Here  a  group  of  cables  art  being  prepared 
^         for  such  a  per'iod-lal  with  current  paaing  through  them 

4.  Simultaneous  compliance,  as  far  as  applicable,  with 
international  standards  and,  in  particular,  the  following: 


Britain: 

France: 

Germany: 

Netherlands: 

Switzerland: 

Italy: 


The  Solidal  Cable.  Alcan  S.A.,  Zdrich. 


Draft  revision  of  BS  2004  and  BS  2746 
NF  C  32-202  (1956)  and  NF  C  32-200  (1954) 
VDE  0271/5-58 
KEMA  Nr.  K-30  (1959) 
SEV  1004  (1959) 
CEI  20-4  (1953) 
International:  CEE  Nr.  13  (1955) 

5.  Low  production  cost.  Special  equipment  or  complex 
processes  to  be  avoided.  Production  to  be  kept,  as  far  as 
possible,  within  the  capacity  of  any  manufacturer  of  bare 
overhead  aluminium  conductors  with  equipment  for 
plastic  extrusion. 

6.  Simple  jointing  methods  suitable  for  live  working. 

7.  Inherendy  safe  in  use.  including  risk  from  mechanical 
damage  when  on  load. 

8.  General  standards  of  quality  and  reliability  equal  to 
or  above  that  for  other  cables  on  the  market  for  com- 
parable duty. 

The  result  of  the  study  within  these  parameters  led  to 
the  adoption  of  a  basic  design  comprising  three  cores  of 
solid  aluminium,  sector-shaped,  insulated  with  p.v.c.  and 
laid  up  together,  the  whole  being  wrapjied  with  transparent 
p.v.c.  tapes  to  form  the  bedding  of  the  fourth  conductor, 
a  neutral  comprising  a  concentric  layer  of  flat  armour 
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Conauetivity,  mhos/ km 


wires.  The  outer  oversheath  of  the  completed  cable  to 
be  of  extruded  p.v.c. 

Id  comparison  with  conveniioual  stranded  conductor 
cables,  "Solidal"  cables  to  this  design  are  strikingly  light 
and  compact.  Fig.  2  gives  a  comparison  of  its  weight  with 
that  of  equivalent  size  conventional  cables.  The  same  cable 
is  suitable  for  both  three-phase/neulral  distribution  and 
for  three-phase  balanced  load  systems.  In  the  latter,  the 
concentric  conductor  acts  as  a  protective  armour  and 
earth  continuity  path. 

This  basic  design,  distilled  from  every  conceivable  con- 
figuration and  combination  of  materials,  is  to  some  extent 
a  compromise  but  one  which  is  believed  to  be  not  far 
below  the  optimum.  Modifications  could  be  made  in  a 
number  of  directions  but  only  at  the  expense  of  other 
properties. 


'■Tt- 


fit.'4.  A  solid  sector  "Ediu 


Tube"  iratalled  In  Milan  in  (882 
(Edi>on-Vof»,  Milan) 


Conductirity,   mhos/ km 
Fig.  3,    Tht  relative  weightt  of  p.v.c.  rtqulrtd  In  the  monvfottiitt  of 
"Solidal"  cable  and  sODnded  cdpptr  cabit  of  oqaal  mnduaiiitf  and 
similar  conpiuraUon 

Not  all  cable-makers  are  equipped  to  produce  tubulK' 
aluminium  sheaths.  Therefore,  to  comply  with  the  coodi-' 
tioD  that  the  design  should  avoid  fabrication  processes  fo^ 
which  abundant  facilities  did  not  exist,  the  balance  ^'^ 
favour  fell  towards  the  choice  of  plastic  insulation  witt^ 
out  an  external  tubular  metal  sheath. 

The  armour  wires,  of  flat  cross-section,  were  design^^ 
for  ease  in  drawing  to  shape  and  size  in  the  type  of  vi^^ 
drawing  machine  with  wbich  many  aluminium  fabricator' 
are  equipped,  the  number  of  wires  being  adjusted  so  ih^g 
they  could  be  applied  in  an  ordinary  overhead  cab^^ 
stranding  machine  using  the  18-bobbio  cage  only. 

Configuration 

Initial  development  and  design  work  was  confined  to  tV^ 
3-core.  concentric  neutral  cable.  Investigation  amon^ 
distribution  engineers  in  many  parts  of  the  world  indicate^ 
that,  where  protective  multiple  earthing  was  not  alrcad^ 
officially  in  use,  it  existed  de  facto  or  its  introduction  w^* 
being  studied.  It  appeared  that  a  concentric  neutral/armoL^ 
conductor  would  be  sutGciently  acceptable  for  general  us^ 
by  the  time  development  had  reached  completion.  View^^ 
in  retrospect,  this  seems  to  be  substantially  true. 

There  are,  of  course,  many  other  configuraiions  wbic^ 
may  be  adopted.  Single,  twin  and  4-corc  cables  ha*^ 
been  designed,  having  either  steel  or  aluminium  armoic-J 
A  particularly  interesting  arrangement  is  one  which  h.^ 
since  been  developed  by  Unidare  Ltd.  of  Dublin  f»'^ 
industrial  wiring.  This  comprises  one  neutral  and  thi — * 
phase  conductors  in  a  modUied  sector  form  with  a  fifW~ 
earth  conductor  at  the  geometrical  centre,  an  elega^s 
solution  in  terms  of  economising  in  the  use  of  p.v*^ 
insulation  (Fig.  6). 

A  number  of  different  series  of  cable  sizes  eXK^ 
throughout  the  world.  These  include  British  sir  ^ 
expressed    in    cross-sectional    area,    American    sizes 
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mils  and  equivalent  a.w.g.  and  many  melric 
based  on  varied  nominal  sectional  areas.  There 
common  sizes. 

!  of  Sizes 

»ch  cable  size  in  copper  there  are  two  possible 
:nts;  one  based  oq  resistance — or  voltage  drop — 
:  other  on  current-carrying  capacity  for  a  given 
ture  rise  above  ambient.  Which  basis  to  choose? 
is  demonstrably  more  rational  than  the  other  or 
£ely  to  be  acceptable  generally.  In  the  engineering 
le  best  solution  is  one  which  provides  a  limited 
of  sizes  in  well-regulated  steps  and  the  decision 
de  to  base  this  in  steps  of  nominal  current  rating 
le  most  common  ambient  conditions.  Oo  this  basis 
er  of  cables  was  made  up  and  tested  in  a  suitable 
f  sizes. 

:hosen  ratings  do  not,  of  course,  preclude  the  pro- 
of "Solidal"  cables  in  any  size  to  meet  national 
Is  or  individual  customer's  requirements.  In  the 
as  been  decided  to  design  the  cables  on  the  basis  of 
;es  and  sectional  areas  specified  in  BS  2791:  I9S6. 
iltiplication  of  sizes  without  economic  justification 
ever,  hardly  in  common  interest;  standardisation 
:  best  interest  of  both  buyer  and  cable-maker. 

ioUd  Conductor 

:  is  nothing  new  in  the  use  of  solid  sector  cable 
ors.  The  first  insulated  cables  ever  to  be  made  seem 

had  solid  copper  conductors.  Fig.  4  shows  one  of 
iest  examples  installed  in  Milan  by  Edison-Volta 

and  history  records  similar  cables  being  installed 
on  a  year  earlier. 

g  the  second  world  war,  paper-insulated  cables 
lid  sector  aluminium  conductors  were  made  on  a 
scale  when  copper  was  in  short  supply,  but  were 
led  due,  it  is  believed,  to  difficulties  with  the 
nsulation.   In  recent  years,  small  sizes  of  street 

cable  closely  resembling  "Solidal"  have  been  in 
Berlin  (West)  and  when  the  first  announcements 
d  in  these  pages  il  was  revealed  that  British 
d  Call  coder's  Cables  had  produced  four-core 
nsulated  cables  with  solid  aluminium  cores 
entally  a  few  months  earlier  (Fig.  5). 
uminium  conductor  is  larger  in  net  area  than  the 
nt  copper  conductor  and  the  first  problem  was  to 
the  overall   dimensiiHis   of  the   aluminium-cored 

far  as  possible.  With  aluminium  a  solid  conductor 
t  can  be  made  of  pure  annealed  metal  with  a 
ivity  of  over  62%  I.A.C.S.  as  compared  with  61% 
wn  wires.  The  best  commercial  compacted  wire 
or  is  rarely  as  much  as  95%  solid,  so  there  is  a 
dvantage  to   be  gained   by   the   use   of  a   solid 


Fully  annealed  aluminium  has  an  ultimate  tensile  strength 
of  only  7  kg/sq  mm.  (45  tons/sq  in.)  as  compared  with 
25  kg/sq  mm.  for  annealed  copper;  the  modulus  of  elasticity 
is  about  50%  of  that  of  copper.  Solid  aluminium  con- 
ductors will  yield  at  a  load  of  less  than  one-third  of  that 
required  for  an   equivalent   annealed  copper   conductor. 

The  shape  of  solid  sector  conductors  can  be  closely 
controlled;  a  shaped  stranded  conductor  cannot  to  the 
same  extent.   The   conductors   of   "Solidal"   cables   can. 


ree  shaped  eluminium  solid  sector 

conductor   fniulatfon    coloured   for 
dentf/icatton. 
ex"  tope  end  p.v.c.  bedding  for  ifie 

conductor. 

■centric  neutrof  conductor  comprising 
'minium  wires,  ipfroi  wound.  Tfiese 
m  OS  ormourin;.  A  current  tquall- 
uminium  tope  Is  also  applied  around 

cftromoie   imprefnoted    lope  for 
»  Inhibition. 
inheath  of  p.v.c.  compound. 
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therefore,  be  nested  very  closely,  saving  fillers  and  keeping 
both  size  and  plastic  content  to  a  minimum.  This  is, 
perhaps,  the  most  important  advantage  of  the  solid  con- 
ductor in  sector  form,  enabling  a  high  space  factor  to  be 
achieved  in  the^  cable. 

The  smooth  surfaces  of  the  solid  conductor,  by  prevent- 
ing the  insulation  from  adhering,  promote  flexibility  in 
handling.  The  insulation  is  subjected  to  pressure  but  never 
to  shear,  a  factor  which  favours  the  use  of  harder  grades 
of  p.v.c.  since  it  compensates  for  their  lower  elongation. 

Solid  conductors  can  be  made  more  cheaply  than 
stranded  ones  and  there  are  several  methods  for  their  pro- 
duction. They  can  be  formed  by  rolling  and  drawing  or  by 
extrusion,  and  pre-spiralling  before  insulating  is  unneces- 
sary. A  solid  conductor  is  easy  to  joint,  particularly  for 
service  connections. 

Insolation 

In  the  past,  paper  has  been  the  predominant  insulant 
for  the  types  of  power  cables  that  "'Solidar*  can  replace. 
Although  cheaper  as  a  material  than  its  rivals,  it  requires 
a  moisture-proof  metal  sheath  and  jointing  techniques 
demand  relatively  high  skill.  Plastic  insulation  is  superior 
in  these  two  respects  and  is  rapidly  gaining  acceptance 
as  an  insulation  for  cables  of  this  type.  P.V.C.  was  selected 
for  all  initial  tests,  though  other  plastics — ^and,  indeed, 
paper — ^arc  being  tried. 

With  plastic,  thickness  of  insulation  is  more  a  question 
of  mechanical  than  electrical  import.  No  real  attempt  has 
been  made  to  assess  how  thin  the  insulation  can  be  on  a 
"Solidal**  cable  but,  instead,  the  thicknesses  in  various 
national  specifications  have  been  adopted  instead. 

Bedding 

The  correct  construction  of  the  bedding  over  the  laid-up 
cores  is  important  since  it  serves  several  functions.  From 
discussions  with  cable-makers  and  users  it  was  elicited 
that  short-circuit  currents  of  the  order  of  100  times  normal 
full-load  current  over  a  period  of  up  to  10  cycles  may 
be  expected.  In  conventional  paper-insulated  cables  the 
bedding  and  sheath  acts  as  a  container  for  the  very  large 
mechanical  forces  set  up  between  condjuctors  under  heavy 
current  fault  conditions. 

In  "Solidar*  cables,  the  insulated  conductors  lay  up 
naturally  to  form  a  solid  mass  and  the  bursting  force  on 
the  aluminium  section  is  borne  by  large  areas  of  insulation 
in  compression  against  a  tightly  applied  "Melinex"  tape. 
This  is  followed  by  p.v.c.  tapes,  also  tightly  applied,  and 
this  adds  to  the  resistance  against  disruptive  mechanical 
forces  on  short-circuit  in  addition  to  providing  a  firm 
basis  for  the  flat  neutral/armour  wires.  Clear  or  translucent 
tapes  are  specified  to  enable  identifying  core  colours  to 
be  recognised  before  the  sheath  is  removed,  a  valuable 
feature  in  distribution  cables  on  which  service  connections 
have  to  be  made. 

Neutral  Armouring 

Flat  wires  are  used  to  make  hard  bedding  possible, 
reduce  the  bulk  of  the  cable  and  also  the  number  and  cost 
of  the  wires.  Round  wires  would  have  had  to  be  smaller, 
require  softer  bedding  and,  in  addition,  would  have  neces- 
sitated special  armouring  machines.  From  the  costing  point, 
a  small  number  of  large  wires  is  cheaper  to  apply  than  a 
large  number  of  small  wires  added  to  which  is  the  fact 
that  the  aluminium  wire  industry  is  already  equipped  to 
produce  large-size  wires  in  quantity  for  bare  overhead 
cables.  There  is  not,  at  present,  the  same  demand  for  fine 
aluminium  armouring  wires. 


The  choice  of  a  neutral  cross-section  equivalent  to  that 
of  a  core  conductor  was  governed  by  the  consideration  that 
many  distribution  authorities  use  a  full  section  core  for 
the  neutral  and,  in  any  case,  reducing  the  neutral  sectioa 
by  50%  would  affect  the  cost  of  the  cable  by  no  more 
than  5%. 

In  the  interests  of  rationalisation,  the  same  size  of  wire 
was  adopted  for  150  A  and  200  A  cables  and  a  second 
size  for  250  A  and  300  A  cables.  This  meant  an  increase 
in  neutral  area  over  core  area  in  two  sizes  of  cable,  but 
it  simplifies  n\anufacture  and  reduces  the  range  of  associ- 
ated fittings.  The  lay  length  of  the  armouring  is  limited 
to  ensure  flexibility  and  to  increase  circumferential  strength. 

Current  Equalising  Tape 

Where  a  concentric  stranded  conductor  is  used  as  a 
neutral  or  earthed  armouring  it  is  important  that,  in  the 
event  of  a  fault,  the  resistance  of  the  earth  path  should  be 
a  minimum.  The  whole  of  the  conductor  must  be  effedive 
with  each  strand  carrying  an  equal  share  of  the  curreoL 
In  "SolidaF*  cable  the  individual  strands  are  connected 
laterally  to  each  other  by  a  spiral  aluminium  tape  wound 
over  the  neutral  conductor. 

Barium  du-omate  Tape 

Another  aspect  of  design  which  has  been  given  careful 
consideration  is  the  effect  of  burying  the  cable  in  grounds 
saturated   with    corrosive    soil   waters    (Fig.    1).   In  the 
ordinary    way,    full    protection    is    given    by    the   p.v.c. 
oversheath,  which  is  not  attacked  by,  and  is  impervious  to, 
such  contaminants,  but  there  is  always  the  latent  pos»- 
bility    that    the  ^  oversheath    may    become    perforated  or 
scuffed  by  mechanical  damage,  allowing  the  fluids  to  enter. 
A  secondary  defence  barrier  was,  therefore,  provided  in 
the  form  of  a  textile  tape  impregnated  with  a  class  of 
chemical  known  as  "corrosion  inhibitors.**  Of  the  many 
available,    the    chromates    of    certain    metals    are   most 
generally  useful  for  aluminium  and,  of  these,  barium  and 
zinc  chromate  have  the  additional  feature  of  "leaching 
out"   only   very   slowly   over  extended   periods.   Further 
experiment,   reinforced   by   experience   with   transatlantic 
telephone  cable  incorporating  aluminium  strip  screen  under 
a  polythene  outer  sheath,  turned  the  balance  of  favour 
towards  barium  chromate  and  this  has  been .  adopted  as 
the  impregnant  for  the  barrier  tape  when  specified  for 
direct  burial  in  water-bearing  soils. 

Outer  Sheath 

An  outer  black  p.v.c.  sheath,  applied  over  the  neutral 
conductor  and/or  chromate  tape,  of  thickness  to  meet  the 
most  severe  specifications  in  regular  use,  completes  the 
cable.  The  choice  of  black  for  the  oversheath  is  influenced 
by  the  consideration  that  the  cable  may  be  used  as  an 
overhead  line,  where  it  will  be  subject  to  prolonged 
exposure  to  sunlight.  Experience  has  shown  that  black 
p.v.c.  of  the  proper  compounding  exhibits  the  best  resist- 
ance to  such  conditions. 

As  a  final  point,  clear  and  permanent  marking  of  the 
cable  and  cores  is  prescribed  in  the  specification.  It  is 
important  that  the  workman  who  is  preparing  to  joint 
a  length  of  "Solidal"  cable  shall  be  aware  that  the  first 
layer  of  armour  may  be  carrying  current.  The  oversheath 
must,  therefore,  bear  the  words  "neutral  concentric," 
while  the  colour  of  the  inner  conductor  insulation  pro- 
vides ready  identification  of  the  respective  phases. 

In  the  next  article  we  shall  deal  with  the  problem  of 
installing  and  jointing  "SolidaV*  cables. 
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Power  from,  the  Aswan  dam 


350  MW   PROJECT   DESCRIBED  AT   JOINT   I.E.E./l.C.E.    MEETING 


^H£  Aswan  Dam  lies  across  the  River  Nile  some  600 
miles  from  the  delta.  Bujlt  in  1902,  to  the  design 
of  Sir  BeDJamio  Baker,  Id'store  water  from  the  flood 
iod  against  the  dry  season  for  irrigation  purposes,  it 
been  heightened  on  two  occaiioos.  The  original  dam, 
ft  high,  provided  a  storage  capacity  of  1,000  million 
'ic  metres  (1  mid  cu  m).  In  1910-11,  the  crest  was  raised 
98  ft,  increasing  storage  by  a  further  1-5  mid  cu  ro, 
'■  again  in  1933-34  to  125  ft  to  provide  a  final  storage 
acity  of  5-6  mid  cu  m.  The  present  level,  however, 
■ws  for  storage  of  only  5  mid  cu  m,  which  compares 
1  a  total  annual  flow  through  the  river  system  of  around 
mid  cu  m. 

"he  available  head  and  storage  capacity  of  the  system 
^matically  invited  consideration  of  hydro-electric  power 
eration  as  a  subsidiary  function.  Although  this  was 
aissed  as  early  as  1932,  there  were  certain  aspects  which 
iplicated  the  issue.  During  the  period  from  May  to 
l-July  each  year  the  reservoir  water  level  is  lowered 
grcssively  by  raising  the  discharge  rates  so  as  to  be 
iy  to  accept  the  flood  waters  from  the  upper  reaches, 
ally  arriving  at  the  dam  area  in  lale  July.  At  the  lowest 
nt  the  effective  head  is  only  10  ft.  This  annual  variation 
lead,  ranging  from  108  ft  down  to  10  ft,  makes  eflScient 
line  design  and  operation  virtually  impossible, 
isona]  lowering  of  the  reservoir  level  is  responsible 
the  fall  in  effective  head,  not  rising  levels  below  the 
1  as  presumed  on  page  794  of  last  week's  issue.) 

Paper  6463:  "The  Aswan  Hydro-Electric  Scheme,"  Insti- 
on  of  Civil  Engineers. 


In  1945,  the  Egyptian  Government  set  up  a  Hydro- 
Electric  Power  Commission,  under  the  Presidency  of  Or 
Abdel  Aziz  Ahmed,  which  examined  all  the  proposals  and 
finally  authorised  the  construction  of  the  350  MW  station 
and  headworks,  which  were  commissioned  early  this  year. 
Consultants  to  the  scheme  were  Kennedy  and  Donkin, 
of  London,  and  Vattenbyggnadsbyran,  of  Stockholm. 
Mr  G.  F.  Kennedy  and  Mr  V.  Furuskog,  partners  of  these 
two  firms,  described  the  project*  before  a  joint  meeting 
of  the  ICE  and  the  lEE  in  London  last  week. 

Hie  Civil  Work 

The  civil  engineering  works  comprised  t  head-race, 
intake  dam.  surge  basin,  four  tunnels  conveying  the  water 
downstream  of  the  dam  and  a  tail-race,  together  with  the 
power-house,  turbine  foundations,  transformer  land  switch- 
gear  platforms,  etc.  These  were  constructed  to  the  west 
on  the  bank  adjacent  to  the  dam,  the  tunnels  and  tail-race 
extending  some  2,500  yd  downstream  past  Soheil  lock. 
The  four  tunnels  from  the  basin  actually  pass  under  the 
navigation  canal  below  the  lock  before  discharging  into 
the  lower  Nile  reaches. 

The  intake  dam,  nearly  1,000  ft  long  at  the  crest  and 
118  ft  high  at  the  main  part,  is  of  granite  rubble  masonry 
with  a  watertight  concrete  front  and  is  founded  on 
granite.  A  concrete  apron,  extending  18  ft  upstream,  gives 
access  to  the  turbine  intakes,  each  of  which  is  provided 
with  screens,  bulkhead  gates  and  intake  gates.  A  150-toa 
crane  on  the  dam  serves  the  mtake  gates  and  roller 
carriages 


View  of  ihe  model  ihowint  tfie  power  notion  with,  in  the  background,  the  Aswan  iam 
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Behind  the  dam  lies  the  turbine-house,  a  concrete  struc- 
ture containing  eight  77  ft  long  bays,  each  housing  one 
main  unit  or  two  house  units.  Sloping  penstocks  couple  the 
turbine  casings  to  the  intake  openings,  the  steel  spiral 
casings  being  embedded  in  concrete.  Draft  tubes  on  the 
main  units  are  65  ft  wide  and  extend  65  ft  downstream 
before  discharging  into  the  open  surge  basin.  Four  D- 
shaped  tunnels,  each  of  which  is  1,600  sq  ft  cross-section 
and  range  from  2,450  ft  to  2,$60  ft  in  length,  convey  tall 
water  from  the  basin  to  the  downstream  tail-race. 

The  turbine-house  is  of  reinforced  concrete,  based  on  a 
system  of  vertical  columns,  panel  walls  and  crane  beams, 
with  a  steel  lattice  roof  and  thermal  insulation  covering. 
The  area  is  divided  into  nine  bays,  each  housing  one  main 
set  or  two  house  sets  and  each  bay,  with  its  superstructure, 
is  a  self-contained  unit  having  no  rigid  connection  with 
adjacent  bays.  A  shelf  on  the  downstream  side  provides 
accommodation  for  the  main  transformers  and  is  connected 
to  the  downstream  open  structure  supporting  the  draft 
tube  gates  and  raising  gear  by  a  transporter  bridge. 
Administrative  offices  and  control  rooms  are  adjacent  to 
the  power-house,  with  the  outdoor  1 32  kV  switching  station 
on  a  platform  on  the  opposite  side  of  the  surge  basin. 

Turbines 

Contracts  for  the  turbines  were  divided  between  Swiss 
and  Swedish  firms.  The  turbines  are  all  of  the  Kaplan 
type,  the  main  units  being  designed  to  develop  an  output 
of  65,000  h.p.  at  88  ft  to  100  ft  head,  falling  to  6,500  h.p. 
at  20  ft.  The  irrigation  authorities  agreed,  in  1945,  to 
raise  the  minimum  flood  season  level  to  26  ft  and  this, 
together  with  an  extra  head  achieved  by  excavations  at 
Soheil  lock  downstream  of  the  tunnel  outlets,  gives  a 
minimum  effective  head  of  about  32  ft.  At  this  head, 
machines  3  and  4  develop  17,400  h.p.  and  the  remainder 
1^9,500  h.p.  Turbines  for  the  house  units  are  rated  at 
17,150  h.p.  at  110  ft,  falling  to  3,210  h.p.  at  32  ft.  The 
speed  of  the  main  sets  is  100  r.p.m.  and  that  of  the  house 
sets,  250  r.p.m. 

Generators 

The  main  generators  are  of  conventional  salient  pole 
design  with  tangentially  mounted  air  ducts  for  closed- 
circuit  cooling.  They  are  rated  at  49,500  kVA,  0-95  p.f., 
11  kV,  50  c/s.  The  house  sets  are  rated  at  13,550  kVA, 
0-85  p.f.,  11  kV,  50  c/s.  All  units  are  equipped  with  air- 
operated  braking  pads  and  hand  jacking  pumps.  Generators 
1  to  7,  of  Swiss  manufacture,  have  two  guide  bearings  and 
an  overhead  thrust  bearing.  Generators  8  and  9,  of  Swedish 
design,  incorporate  combined  thrust  and  guide  bearings 
below  the  rotor,  though  not  in  umbrella  type  of  con- 
struction. 


Blactrical  Bngin««ring  Contrmctora 

TurbtnM— 1.2 

Charmilles  (Geneva),  Switterland. 

3.4 

Esther  Wyss  (Zurich),  Switzerland. 

5-9 

KMW  (Karlstad).  Germany. 

Aturnacors — 1.  2     ... 

Secheron  (Geneva).  Switzerland. 

3.4     ... 

Oerlikon  (Zurich),  Switzerland. 

5-7      ... 

Brown  Boveri  (Baden).  Switzerland. 

8.9     ... 

ASEA  (Vasteraa).  Sweden. 

Transformers 

ASEA  (Vasteras).  Sweden. 

l32kVSwtcchcMr  ... 

ASEA  (Vasteras).  Sweden. 

i  1.  3-3  kV  and  400  V 

Swicchgear 

Reyrolle  (Hebburn).  England. 

Societa  Anonima  Elettriflcazione  (Milan),  luly. 

Overhead  lines 

Crane»^Sucion 

Societe  des  Forges  et  Ateliers  du  Creusot.  France. 
Ansaldo  (Genoa).  Italy. 

Erection     ... 

Lock 

Shehada  Engineering  (Cairo).  Egypt. 

Inuke 

Waagner-Biro  AG  (Vienna).  Austria. 

Consultants: 

Kennedy  &  Donkin.  L 

andon,  England. 

Vattenbyffnadsbyran 

yBB),  Stockholm,  Sweden. 

Transformers 

Each  of  the  main  units  is  solidly  connected  to  the 
primarily  windings  of  51  MVA,  11/132  kV  transfonncrs 
by  short,  bare  copper  connections.  The  132  kV  windings 
are,  in  turn,  connected  by  overhead  cable  to  the  132  kV 
switching  station.  In  addition,  sets  No.  3  and  No.  6  are 
connected  through  switches  to  the  11  kV  house  busbars 
in  parallel  with  the  output  of  the  11,500  MW  house  sets. 
Two  3  MVA  11/3-3  kV  transformers  couple  the  11  kV 
and  3-3  kV  busbars  where  they  link  with  the  diesel 
station,  and  the  400  V  supplies  for  auxiliaries  are  provided 
from  busbars  coupled  to  the  3*3  kV  bus  through  four 
400  kVA  transformers  and,  for  station  services,  through 
two  800  kVA  transformers. 

Outgoing  supplies  to  Aswan  town  are  provided  from  the 
1 1  kV  bus  and  to  the  fertiliser  factory,  the  pumping  station 
at  Sudd-el-Ali  and  the  High  Dam  site  at  Edfu  and  Komobo 
by  132  kV  overhead  lines. 

Fire  protection  is  provided  by  a  water  emulsification 
plant  for  the  transformers  and  by  CO2  for  the  generators. 

Commissioning 

Orders  for  the  generators  and  turbines  were  placed  in 
1947  and  the  civil  engineering  contracts  were  signed  in 
May,  1953,  the  site  of  the  station  having  been  altered  in 
the  meantime.  The  dam  was  completed  in  1958  and  the 
first  of  the  main  units  commissioned  at  the  official  opening 
in  December,  1959.  Today,  the  house  sets  and  six  of  the 
main  units  are  in  service  and  the  remainder  are  in  an 
advanced  state  of  erection. 

After  reading  a  summary  of  the  papers,  in  which  Mr 
Kennedy  paid  tribute  to  the  co-operation  between  the 
37  countries  and  seven  nationalities  engaged  on  the  project 
with  English  as  the  common  language,  the  authors 
presented  an  excellent  sound  and  colour  film  of  the  project 
from  the  earliest  stages  to  the  official  opening. 


Ip  the  subsequent  discussion,  Mr  MacDonald,  soo  ^^ 
Sir  Murdoch  MacDonald,  whose  name  is  linked  witb  the 
two  stages  of  development  of  the  Aswan  Dam  and  fti^^ 
of  the  earlier  history  of  hydro-electric  survey,  mention^ 
that  the  first  time  hydro-electric  generation  was  moot^ 
was  in  1902,  when  it  was  proposed  for  an  electric  rail^^^ 
between  Aswan  and  Luxor.  The  first  fertiliser  project  ^^ 
raised   in    1910   after   a   visit    to   Norway.    Mr   Hct^^^ 
Addison  said  that  he  was  glad  Mr  Kennedy  had  ref^r^^ 
to  the  happy  co-operation  between  the  many  nationals  3^^"' 
indeed,   this   international   spirit   between   engineers    "^^ 
something  of  which  all  could  be  proud. 

Mr  James  Walker  commented   on  the  design  of     ^ 
main  generators.  The  large  capacity  of  the  station  cT^^^ 
was  presumably  for  lifting  out  the  whole  rotor  for  tt^^^ 
tenance.  Recent  designs  of  generators,  larger  in  cap^*^^'  • 
than  Aswan,  with  the  rotor  and  stator  split  in  sect*^-^° 
enables  cranes  of  only  75  tons  to  be  used.  The  high  sl*^^ 
circuit  ratio  also  seemed  excessive  and  must  have  a^^^ 
to  the  cost.  D.C.  exciters,  too,  might  be  giving  plac^ 
the  a.c.  exciter  with  semiconductor  rectifiers  in  fut"*-^, 
He  also  commented  on  the  effects  of  dust  from  bral 
pads  and  suggested  that  dynamic  braking  would  solv^ 
problem.  As  a  final  point,  he  proposed  the  use  of 
inhibiting   insulation   for   stator   windings.   The   vaj 
emitted  at  high  temperatures  were  as  efficient  as  O 
extinguishing  fires,  with  less  risk  of  inadvertent  optr^^^ 
Mr  0*Sullivan  spoke  on  siltation  problems  and  the  aa< 
briefly  replied. 
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eaders  Vi eu/s 


Correspondents  writing  under  pseudonyms 
are  asked  to  submit  their  names  and 
addresses   in    confidence    to    the   Editor 


ng  in  Iron  and  Steel  Works 

YOU  recendy  printed  an  article  called 
g  in  Iron  and  Steel  Works  based  on  a  paper  which 
Qted  to  the  Iron  and  Steel  Institute.  As  I  had  not 
K)rtunity  of  commenting  on  this  before  publication, 
d  be  pleased  if  you  would  make  k  clear  to  your 

that  all  the  opinions  expressed  in  this  article  are 
ne.  I  would  refer  especially  to  the  section  titled 
ng  intensity." 

not  agree — nor  I  am  sure  do  many  manufacturers 
losed  industrial  fittings — that  dust  deposition  on 
per  surfaces  of  lamps  is  "inescapable."  Nor  do  I 
hat  one  can  generalise  and  say  that  it  is  unecono- 
to  wait  for  lamps  to  bum  out  before  replacing, 
ire  so  many  aspects  to  consider  which  affect  lamp 
ment  policy  and  not  the  least  of  these  is  the  fact 

is  only  very  infrequently  in  an  iron  and  steel 
that  a  lamp  burning  out  will  interfere  with  pro- 
t. 

!ier,  I  do  not  believe  that  good  lighting  pays  *'high 
ids"  if  by  high  dividends  is  meant  increased  profit 
ast  not  in  the  iron  and  steel  industry.  Lighting  is 
;nity  and  a  service  and  as  such  it  need  only  be  the 
stifiable. 

Uy,  I  had  hoped  that  one  of  the  themes  of  my 
wsis  that  whilst  it  is  comparatively  easy  for  light- 
[>erts  to  evolve  maintenance  schedules  and  record 
3  which  would  ^ensure  that  lighting  is  kept  at 
m  performance  (and  I  agree  that  these  things  are 
ie),  in  these  days  of  labour  shortages,  increased 
tion,  expanding  plants,  new  techniques,  etc.,  it  is 
lite  so  easy  for  the  plant  electrical  engineer  to 
i  these  systems.  After  all,  his  real  job  is  to  make 
JT  what  is  often  forgotten,  profit. 

D,  R.  M,  Nisbet,  a.m.ijbx.. 

Chief  Electrical  Engineer, 

Appleby-Frodinoham  Steel  Co., 

Scunthorpe,  Lincs. 

ors  and  Switches 

MR  OXLEY  (Electrical  Times,  20 
)t)  has  illustrated  the  confusion  that  exists  between 
rs  and  switches.  The  distinction  is  referred  to  in 
•eword  of  BS  3078: 1959  as  follows: 
rticular  attention  is  drawn  to  the  distinction  now  made 
een  an  "isolator**  and  a  **switch.**  An  isolator  has  no 
1  making  or  breaking  capacity. and  if  the  position  of 
ievice  in  the  system  necessitates  a  making  or  breaking 
;:ity  for  safe  operation,  a  switch  or  circuit-breaker  should 
ied. 

witch,  on  the  other  hand,  should  be  capable  of 
I  and  breaking  load  current  and  for  some  cate- 

making  on  to  a  fault. 

;re  oil-immersed  switchgear  is  concerned  the  three 
s,  i.e.,  the  isolator,  oil  switch  and  oil  circuit-breaker, 
vered  by  British  Standards  3078,  2631  and  116  (of 
respectively.  For  air-break  switchgear  the  coverage 
ti^  Standards  is  not  complete,  but  the  distinction 
;n  the  air-break  isolator,  air-break  switch  and  the 
ak  circuit-breaker  should  be  maintained, 
use  of  the  term  ''isolating  switch"  is  peculiar  to  the 

control  gear  industry  and  its  use  is  to  be  depre- 
elsewhere.  It  may  be  presumed  that  an  '"isolator"* 


fitted  with  a  load  breaking  device  is  capable  also  of 
making  load  current  and  hence  it  should  be  classed  as  a 
switch. 

CD,  Woodward, 
Press  and  Public  Relations  Officer, 
British  Standards  Institution, 
London  w.l. 

Heating  Oil 

IN  your  issue  of  10  November,  F.  J. 
Halligley,  writing  about  expanding  ball  and  roller  bearings 
by  heating  them  in  an  oil  bath,  states:  "I  was  horrified  to 
observe  a  drum  of  light  machine  oil  being  heated  by  a 
blow  lamp,"  and  then  describes  ^'contriving  an  electrically 
and  thermostatically  controlled  oil  tank,  the  heating  ele- 
ment being  of  the  type  intended  for  domestic  hot  water 
tanks." 

I,  too,  am  horrified  at  the  use  of  a  heater  designed  for 
water  heating  being  used  for  oil  heating,  unless  it  is  not 
loaded  at  the  normal  maximum  water  heating  rating,  for 
oil  heater  loading  is  generally  at  least  50%  of  that  for 
water  heating  to  prevent  carbonisation,  whilst  many  oils 
when  heated  become  corrosive  and  attack  the  element 
sheathing. 

Yorkshire. 

Earthing  and  Safetjr 

MEGOHM  is  right  when  he  says 
(Electrical  Times,  3  November)  that  "many  arguments 
and  discussions  could  be  based  on  the  pros  and  cons  of 
the  earthed  and  non-earthed  systems."  Unfortunately  this 
must  always  remain  a  matter  of  opinion,  incapable  of 
statistical  determination,  because,  whilst  we  can  amass 
statistics  of  the  number  of  instances  where  broken  earth 
connections  have  been  responsible  for  fatalities,  we  shall 
never  know  the  number  of  lives  which  have  been  saved 
because  the  metal  cases  of  apparatus  have  not  been  earthed 
in  the  "earth-free**  situation  which,  according  to  the  thir- 
teenth edition  of  the  lEE  Regulations,  no  longer  exists. 

E.  H,  Jesty,  a.m.I£.e., 
Bromley,  Kent. 

[Since  we  received  this  letter,  we  have  learned  with  sorrow 
that  Mr  Jesty  has  died.— Ed.] 

13  Amp  Plugs 

YOUR  contributor  Megohm  has  once 
again  performed  a  service  in  raising  the  intractable  prob- 
lem of  matching  the  correct  size  fuse  contained  in  13  A 
plugs  to  the  load  of  the  appliance.  The  use  of  appropriate 
information  on  the  fuse  dispenser  card  by  a  certain  manu- 
facturer is  all  to  the  good.  Other  makers  are  also  to  be 
commended  on  their  efforts,  such  as  warning  tags. 

Since  so  many  interested  bodies  are  working  towards  a 
solution,  perhaps  the  British  Standards  Institution,  who  are 
after  all  responsible  for  BS  1362,  covering  13  A  plugs, 
could  also  play  a  part.  I  would  suggest  a  revision  of 
BS  1362  wMch  will  ensure  that  the  base  of  the  plug 
contains  the  words  in  bold  indelible  red  lettering :  Impor- 
tant for  Safety  Insert  the  Correct  Size  Fuse. 

M.  Neidle,  Graduate  i.e.e., 
Edgware. 


Electrical  Timet,  1  Deceobef,  IW) 


Cabte  ratings  depend  on 

soil  thermal  resistieity 
:::::  scope  for  savings  on  installations 


RECOGNITION  of  the  significant  influence  of  soil 
thermal  resistivity  upon  the  size  of  cable  needed  to 
meet  known  loading  requirements,  and,  therefore, 
upon  the  cost  of  cable  installations,  has  emphasised  the 
importance  of  developing  better  methods  of  assessment 
of  soil  thermal  resistivity.  This  recognition  is  slowly  but 
surely  gaining  ground  amongst  supply  engineers. 

At  the  present  time  it  is  customary  to  assume  one  value 
of  soil  thermal  resistivity,  "g,"  regardless  bf  location,  and 
to  design  a  cable  installation  on  that  basis.  The  value 
generally  used  in  Great  Britain  is  IZO'C  cm/W,  although 
ERA  Report  F/T  183'  includes  current  rating  tables  based 
00  two  assumed  values  of  soil  thermal  resistivity,  90°C 
and  120°C  cm/W.  In  other  countries  different  values  are 
used;  for  instance  in  Germany  a  value  of  70°C  cm/W  and 
in  France  85°C  cm/W.  The  wide  variation  in  practice 
between  different  countries  is  a  clear  indication  of  the 
need  for  usiog  values  of  soil  resistivity  based  on  actual 
measurements  instead  of  on  empirical  figures. 

Soil  Investigations 

Most  of  the  investigation  work  on  soil  thermal 
resistivity  has  so  far  been  carried  out  in  Great  Britain 
and  America  and  the  present  position  has  been  publicised 
recendy  in  two  papers,  one  British'  and  one  American.^ 
These  papers  were  presented  in  1960  practically  simul- 
taneously,  one  in  Paris  during  the  CIGRE  and  the  other 
in  Atlantic  City  at  the  AIEE  Summer  Convention. 

In  Great  Britain,  the  main  investigations  have  been 
into  the  natural  soil  conditions  and  to  assess  thermal 
resistivities  assuming  re-use  of  the  soil  actually  excavated 
and  disregarding  any  special  soil  which  may  be  used 
immediately  around  the  cable  for  protective  purposes.  In 


_,    80 


Croph  jhowine  loriotion  of  price  with 
"i"  for  cit-fitltd  cabhs.  Prtcej  include 
mattriah  ond  iratallotion  and  an 
II  loading  eonditiont 


America,  on  (he  other 
hand,  an  important 
part  of  their  investiga- 
tions has  been  to  dis- 
cover types  of  soil 
which  can  be  used  to 
replace  the  excavated 
soil  in  order  to  give 
lower  overall  soil 
thermal  resisdvities. 
Otherwise,  it  is  interest- 
ing to  find  from  study 
of  the  papers  that  the 
investigations,  while 
carried  out  independ- 
ently, have  reached 
similar  tentative  con- 
clusions and  agree 
broadly  on  the  basis 
for  future  work. 

The  CIGRE  paper 
214'  reviews  the  present 
position  and  shows  that 
much   more   basic    in- 


formation is  needed.  The  techniques  of  soil  tbminl 
resistivity  measurement  with  a  needle  probe  under  con- 
trolled conditions  have  been  developed  lo  an  acceptaUc 
standard  and  can  be  completed  reasonaUy  quickly  in  the 
field.  Similarly,  a  satisfactory  method  for  the  roeasurcoKDt 
of  soil  moisture  content  has  been  developed. 

The  effect  of  moisture  on  soil  thermal  resistivity  B  widdy 
recognised,  but  information  is  available  for  only  a  few 
soils.  The  extent  to  which  one  may  expect  moisture  con- 
tent to  vary  with  season  or  environment  is  not  sufficieally 
well  known  and  is  confined  to  a  few  types  of  soil  in  certain 
localides.  Finally,  the  effect  of  cable  beating  on  Ibe 
moisture  content  of  different  types  of  soil  has  only  recenlly 
received  detailed  attention. 


Through  the  questionnaire  opposite,  a  group  of  BritiA  I 
engineers  seek  co-operation  from  supply  engineers  and 
organisations  at  home  and  overseas  in  collecting  data  on 
soil  thermal  characteristics.  Full  use  of  these  properties 
can  yield  substantial  capital  savings  on  h.v.  cable 
schemes.  Data  will  enable  charts  to  be  prepared  to  assist 
engineers  in  the  design  of  more  economical  installatioas 
in  the  future. 

Please  send  the  completed  form  with  any  additional 
comments  to :  Tlie  Secretary,  CIGRE  British  Nadonal 
Committee  (Paper  214-1960),  Thomeycroft  Manor, 
Dorking  Rd,  Leatherbead,  Suirey,  England. 


Classification  of  soils  has  until  recently  been  carried  oi^ 
by  civil  engineers  using,  for  example,  the  Casagrand^- 
system.*  This  system  is  used  by  engineers  interested  i*^ 
the  mechanical  properties  of  the  soil.  Such  classification^ 
are  rather  too  detailed  to  be  of  use  to  cable  engineer^ 
who  are  primarily  concerned  with  thermal  characteristic^ 
However,  a  simplified  method  of  classifying  soils  int»  ^ 
groups  has  recently  been  devised  for  the  benefit  of  cabLtf 
engineers  by  ERA  and  it  is  described  in  their  Repo^ 
F/T  198.'  So  far,  this  classification  is  based  upon  physic^ 
properties  and  is  a  first  step  towards  grouping  and  class  -^ 
fication  by  thermal  properties. 

Cable  engineers  who  wish  to  secure  maximum  econotnV 
by  basing  cable  sizes  on  actual  measurements  made  wit^ 
soil  from  prospective  routes  will  thus  find  that  at  tt^ 
present  time  they  have  not  available  sufficient  basic  dar  ~ 
for  a  proper  engineering  assessment  and  that  the  foUowiin:^ 
additional  information  is  needed: 

(a)  Much  more  general  information  on  the  variatic^ 
of  thermal  resistivity  for  the  different  types  of  soE  • 
with  different  moisture  contents. 

(b)  Much  more  general  information  on  the  vari.^ 
tions  of  the  moisture  content  of  different  soils  due 
seasonal  changes,  or  to  moisture  movement  as  a  rest— ' 
of  the  heat  dissipation  from  a  loaded  cable. 
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(c;  A  classilication  of  soils  into  groups  based  on 
their  thermal  characteristics  only. 

(d)  A  method  of  identifying  a  soil  into  one  of  the 
above  groups  by  subjective  examination,  e.g.,  sight 
and  touch. 

Fntqre  Research 

A  programme  of  research  in  Great  Britain  has 
accordingly  been  suggested,  leading  up  to  the  preparation 
of  what  might  be  called  a  *'Soil  characteristics  chart*'  for 
the  use  of  cable  engineers. 

It  has  been  proposed  that  tests  be  carried  out  in  the 
laboratory  to  establish  curves  showing  the  moisture  content/ 
soil  thermal  resistivity  characteristics  over  a  wide  range  of 
soils  and  soil  mixtures  between  limits  of  dry  density. 

It  is  proposed  that  these  curves  should  then  be  sent  to 
a  panel  of  cable  engineers  to  be  classified  by  them  into 
groups  so  arranged  that  all  the  soils  in  any  group  could 
be  treated  by  them  as  identical  for  the  purpose  of  assess- 
ing '*g.**  This  important  task  would,  incidentally,  indicate 
the  limits  of  error  within  which  cable  engineers  are  pre- 
pared to  work  when  assessing  the  value  of  "g." 

Soil  research  engineers  would  then  have  to  devise  a 
scheme  for  classifying  soils  in  these  new  groups  by 
subjective  examination. 

As  and  when  such  a  research  is  completed,  placing  a 
soil  into  a  group  by  examination  on  site  would  enable  the 
cable  engineer  to  select  the  curve  showing  its  characteristics. 
The  general  pattern  of  this  curve,  together  with  the  value 
of  "g**  and  the  moisture  content  value  received  from  site 
tests,  would  enable  the  cable  engineer  to  prepare  curves 
for  the  soils  with  which  he  is  dealing. 

When  more  information  on  (a),  (b),  (c),  (d)  above  is 
sivailable  an  engineering  approach  to  the  assessment  of 
soil  thermal  resistivity  will  be  possible  from  basic  data 


modified  to  take  account  of  local  soil  conditions,  the 
heating  effect  of  the  cable  and  seasonal  variations. 

Co-operation  will  Accelerate  Progress 

An  organised  effort  is  being  made  in  Britain  towards 
amassing  information  required  to  produce  the  "Soil 
characteristics  chart,**  but  progress  in  this  respect  would  be 
expedited  if  the  results  of  independent  surveys  could  be 
collected  and  analysed. 

Therefore,  information  given  in  answer  to  questions  on 
the  detachable  sheet  would  be  of  great  value  to  the  authors 
of  CIGRE  Paper  214^,  who  have  also  prepared  this  article. 

The  importance  of  obtaining  agreement  on  methods  of 
assessment  internationally  is  widely  accepted,  and  the 
above-mentioned  questionnaire  is  also  being  submitted 
to  an  international  committee  for  consideration. 

With  a  view  to  covering  as  wide  a  field  as  possible,  it 
would  be  appreciated  if  supply  engineers  and  others 
interested  would  be  good  enough  to  detach  and  complete 
the  questionnaire  and  send  it  with  any  further  information 
or  comments  to  the  address  stated. 
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Aerodrome  lighting  guide 

REVISED  B.S.  TAKES  ACCOUNT  OF  AVIATION  DEVELOPMENTS 


THE  importance  of  standardisation  for  airfield  lighting 
throughout  the  world  can  hardly  be  overstressed. 
It  is  with  this  precept  in  mind  that  the  British 
Standards  Institution  has  prepared  their  revised  edition 
of  the  **Guide  to  Civil  Land  Aerodrome  Lighting** 
<BS  1332:1960). 

The  guide  was  first  published  in  1932.  The  revised  form 
is  based  on  Annex  14  (third  edition  1958)  of  the  Inter- 
national Civil  Aviation  Organisation  (ICAO).  The  ICAO 
is  constantly  endeavouring  to  standardise  systems  of  aero- 
drome lighting  used  throughout  the  world,  particularly 
their  lighting  patterns  and  colour  coding,  although  it  is, 
of  course,  unavoidable  that  for  operational  reasons  the 
scale  of  lighting  necessary  varies  from  one  airport  to 
another.  However,  in  addition  to  the  Calvert  system  used 
in  this  country,  Annex  14  recognises  the  ALP  A  system 
and  also  certain  methods  of  emphasising  the  runway 
threshold.  These  have  not  been  adopted  in  British  practice. 

The  guide  relates  to  aerodromes  for  fixed  wing  aircraft 
since,  as  yet,  there  is  no  international  standard  giving 
recommendations  for  helicopter  stations.  However,  it  is 
hoped  to  include  these  at  a  later  date.  The  guide  is  in  12 
sections  covering  definitions,  general  requirements  and  the 
various  forms  of  beacons,  approach,  taxying  and  obstruc- 
tion  lighting.   Reference   is   made   to   types   of  circling. 


guidance  and  runway  lighting  which  are  still  undergoing 
development  and  operational  evaluation,  but  which  have 
recently  been  included  in  Annex  14.  They  include  the  two- 
colour  angle  of  approach  indicator  developed  at  RAE 
Farnborough,  which  is  now  being  installed  at  several  civU 
airports  in  this  country.  This  system  has  also  been  subjected 
to  flight  trials  in  America  and  has  now  been  adopted 
by  the  Federal  Aviation  Agency. 

Another  important  aspect  of  airfield  lighting  is  the 
provision  of  improved  indication  of  runway  surface  to 
meet  the  increased  approach  speeds  of  modern  aircraft. 
Greater  intensity  of  approach  and  runway  edge  lighting 
has  been  necessary  to  meet  this  need  and  also  to  improve 
bad  weather  approach  techniques.  The  first  scheme  to  meet 
this  requirement  consisted  of  runway  surface  lights  over 
the  length  of  the  touch  down  zone  and  was  installed  first 
at  Gatwick  and  later  at  Prestwick.  Further  experience  has 
shown  that,  particularly  for  take  off  in  low  visibility,  it 
is  also  an  advantage  to  have  additional  lights  defining  the 
centre  line  of  the  runway. 

The  higher  speeds  of  modern  aircraft  has  meant  an 
increase  in  their  circuit  pattern,  so  making  it  more  difficult 
for  a  pilot  to  position  his  aircraft  in  correct  relation  to  the 
runway.  A  system  of  high  intensity  lights  facing  outwards 
along  the  runway  or  approach  can  meet  this  requirement. 


840 


Electrical  Times,  1  December,  1%0 


Doaaao 
DDDaoa 
aaaaaa 

gaaoaa 
aaoaa 
aaaaaa 


aaaaaa 


aaoaao 
aaaaaa 


oaaaao 


aoaaaa 


Sizewell  contract  placed 


SUFFOLK  NUCLEAR  STATION  RATED  AT  580  MW 


SIZEWELL  nuclear  power  station,  seventh  to  be  built 
in  Great  Britain,  is  to  be  designed  and  constructed 
by  the  English  Electric— Babcock  and  Wilcox— Taylor 
Woodrow  Atomic  Power  Group.  Last  week  the  CEGB 
indicated  its  intention  of  placing  a  contract  with  this  group 
for  a  station  with  a  net  electrical  output  of  580  MW,  to 
be  built  on  a  site  on  the  Suffolk  coast  north  of  Aldeburgh. 
The  two  reactors  of  the  gas-cooled,  graphite-moderated 
natural  uranium  reactor  are  due  to  be  commissioned  in 
1965  and  1966,  respectively,  and  the  contractors  estimate 
that  building  will  begin  next  April.  Value  of  the  contract 
is  £55  million. 

Design  Detafls 

Preliminary  design  details  of  the  station  indicate  notable 
advances  on  previous  techniques.  That  most  apparent 
from  the  external  appearance  of  the  station  will  be  use 
of  a  single  reactor  building  to  contain  both  reactors,  with 
a  single-pile  cap  area  served  by  250-ton  main  cranes.  A 
turbine-house  for  two  325  MW  turbo-alternators  will  be 
arranged  parallel  to  the  reactor-house,  both  being  at  right 
angles  to  the  sea.  In  construction  of  the  station,  use  will 
be  made  of  the  Goliath  crane  currently  engaged  in  erection 
of  Hinkley  Point.  The  crane  will  be  dismantled  and 
re-erected  at  Sizewell;  275  kV  switchgear  will  be  housed 
in  a  building  to  the  west  of  the  station. 


The  table  on  page  841  gives  leading  technical  details  of 
the  Sizewell  design.  Each  of  the  reactors  is  contained 
by  a  spherical  pressure  vessel  4  in.-plus  thick,  with  the 
graphite  core  supported  on  an  orthogonal  lattice  of  Warren 
girders.  The  1 1  ft  9in.  roof  over  the  reactor  pressure  vessels 
extends  over  the  area  between  the  reactors.  Control 
service  plant  and  fuel  store  rooms  will  be  placed  between 
the  reactors.  A  supplementary  biological  shield  is  to  be 
placed  around  the  main  shield  to  mask  the  major  openings 
for  coolant  gas  and  air  ducts.  Common  working  of  the 
pile  cap  area  will  permit  use  of  a  single  central  fuel 
discharge  system,  with  only  one  compact  cooling  pond. 

Higher  heat  ratings  are  claimed  for  the  fuel  elements 
as  compared  with  previous  designs  put  forward  by  the 
group.  The  Magnox  fuel  cans  will  have  multiple-start 
helical  fins  giving  a  polyzonal  surface.  Seven  fuel  elements 
are  to  be  stacked  in  each  fuel  channel.  Fuel  loading  and 
unloading  will  both  be  carried  out  from  the  pile  cap. 

Reactor  operation  will  be  through  an  automatic  control 
system  which  effects  major  changes  in  heat  output  by 
changing  coolant  gas  mass  flow.  For  this  purpose  a  change 
will  be  made  in  the  setting  of  circular  inlet  guide  vanes 
on  the  main  circulators,  with  additional  use  of  a  gas> 
by-pass  system.   Reactor  outlet  gas  temperature  will  b& 
kept  steady  by  adjusting  control  rods  in  the  reactor,  and- 
compensation   for   effects   of  xenon   formation  obtaine*- 
by  permitting  the  inlet  gas  temperature  to  increase. 


Nuclear  Design  Advance 


WITH  an  output  rating  of  580 
MW,  Sizewell  is  the  largest 
nuclear  station  so  far  planned. 
Announcement  of  the  design  details 
provides  a  convenient  occasion  for 
looking  at  the  progress  that  has  been 
made  since  the  first  trio  of  contracts 
were  placed  for  nuclear  power 
stations.  Those  contracts  covered 
Bradwell  (300  MW),  Berkeley  (275 
MW)  and  Hunterston  (320  MW),  and 
were  placed  in  December  1956.  Next 
came  Hinkley  Point  (500  MW)  in 
September  1957,  to  be  followed  by 
Trawsfynydd  (500  MW)  in  June,  1959. 
Last  July  the  Dungeness  contract  was 
awarded  for  a  550  MW  station. 

Much  of  the  advance  in  size  has 
come  through  attention  to  engineer- 
ing details  rather  than  through  any 
major  advance  in  technology.  Indeed, 
in  glancing  through  outline  technical 
details  for  successive  statiipns,  it  is 
notable  how  little  some  figures  have 
changed.  For  example,  the  diameter 
of  the  uranium  fuel  rod  has  remained 
almost  constant  at  1*1  in.,  and  there 
has  been  little  alteration  in  the  tem- 
perature  at   which   the   bulk   of  the 


CO2  leaves  the  reactor  pressure  ves- 
sel. In  consequence,  there  have  been 
only  slight  changes  in  the  tempera- 
ture of  the  steam  fed  to  the  turbines; 
the  range  is  from  322'C  (615"F)  at 
Berkeley,  to  392  "C  (740' F)  at  Dunge- 
ness. Nor  has  the  mass  of  uranium 
in  each  reactor  changed  as  much  as 
might  be  expected.  For  Bradwell  one 
load  is  273  metric  tons,  Berkeley  253 
and  Hunterston  251.  Hinkley  jumped 
to  368  tons,  but  Dungeness  secures 
its  output  from  only  298  tons,  and 
Sizewell  from  321  tons. 

What  has  changed  markedly  is  the 
gas  pressure  permissible,  through  in- 
crease in  thickness  of  pressure  vessel 
which  can  be  fabricated  on  site.  The 
early  stations  used  in  general  3  in. 
plate  for  the  pressure  vessels,  with 
an  increase  to  3i  in.  with  Traws- 
fynydd, and  to  4  in.  for  Dungeness 
and  now  Sizewell.  This  increase  has 
been  used  to  permit  higher  gas  pres- 
sures; not  to  increase  the  size  of  the 
soherical  pressure  vessel.  Indeed, 
Dungeness  and  Sizewell  at  about  63  ft 
internal  diameter  are  smaller  than 
Hinkley  Point  and  its  predecessors. 


Gas  pressure  has  climbed  sharply, 
however.  For  the  first  stations  it  was 
126  Ib/sq  in.  (Berkeley),  132  (Brad- 
well), and  150  (Hunterston).  Hinkley 
Point  saw  an  increase  to  185  Ib/sq 
in.,  and  Trawsfynydd  to  240  Ib/sq  in. 
For  Dungeness  the  figure  is  283  Ib/sq 
in.,  closely  approached  at  Sizewell 
where  it  is  279  Ib/sq  in. 

Such  higher  gas  pressures  mean 
that  higher  pressures  are  possible  in 
the  steam  cycle  associated  with  the 
nuclear  reactor,  and  also  more  mass 
flow  of  gas  for  given  power  put  iuto 
the  blowers.  Whereas  the  steam  pres- 
sure at  Berkeley  is  as  low  as  306  Ib/sq 
in.  for  the  h.p.  turbines,  at  Dunge- 
ness it  is  1,410  Ib/sq  in.  Sizewell 
makes  a  step  backwards  in  this  res- 
pect, presumably  indicating  particular 
confidence  in  design  of  the  low  pres- 
sure sections  of  the  turbine  shed. 

Mastery  over  steam  conditions  has 
brought  steady  increase  in  alternator 
size,  with  the  well-known  advantages 
that  follow.  The .  first  three  stations 
range  from  52  MW  to  85  MW.  Hink- 
ley Point  uses  93-5  MW  sets,  Traws- 
fynydd 145  MW.  There  is  not  much 
change  for  Dungeness  (143  MW),  but 
the  jump  for  Sizewell  is  significant 
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te  of  the  station  in  relotion  to 
iwns.  Heayj  plant  will  be  brougltt 
:itoft,  then  26  milet  by  rood  to 
'i  fmprettion  of  the  station 


to  be  one  single-stage  axial  gas  blower  for 
e  eight  boilers  (the  name  the  group  is  using 
■team-raising  unit  or  heat  exchanger).  Constant- 
induction  motor  drives  have  been  selected, 
irs  fed  through  transformers  connected  to  the 
alors. 

vill  be  arranged  in  pairs  on  opposite  sides  of 
building.  They  will  use  low-alloy,  high-tensile 
b  is  claimed  to  have  advantages  in  terms  of 
pit  and  thickness.  Boiler  tube  elements  are 
horizontal  banks.  Through  advances  in  tech- 
I  boiler  will  produce  over  half  as  much  steam 

I  counterpart  at  Hinkley  Point  with  a  shell  only 
«er. 

iressure  steam  cycle  is  to  be  used,  with  a  side- 
lerheater  arrangement  that  gives  maximum  l.p. 
srheat.  The  number  of  penetrations  into  the 
be  reduced  by  using  trifurcalions  to  connect 
three  elements, 
by-pass  already  mentioned  is  to  be  included 
boiler  shell.   Entry   of  gas  into   the   by-pass 

II  be  controlled  through  a  valve  system  actuated 
le  the  shell  through  a  displaced  bellows  positive 

Blower,  control  valve  and  by-pass  system  will 
ommodated  in  the  bottom  of  the  boiler  shell, 
ties  for  the  whole  unit  to  be  withdrawn  for 
X.  Boilers  are  to  be  shielded. 

on 

only  two  turbo-alternators,  each  of  325  MW, 
ly  reduces  the  size  of  turbine-house  required, 
ines  will  have  in-line  tandem  arrangement  with 
cylinder    and    multi-douhle-flow    l.p.    cylinders. 

is  made  that  the  l.p.  cylinders  will  have  the 
haust  blades  yet  manufactured.  Turbines  will 
ied  pressure  design  to  meet  the  needs  of  the 
actor  operation,  and  a  novel  feature  will  be 
d  steam  to  reduce  exhaust  wetness, 
top  valve  temperatures  and  pressures  are  given 
Ic.  Corresponding  turbine  figures  are  646  Ib/sq 

700°F  h.p.  and  253  Ib/sq  in.  gauge,  700°F  l.p. 
[  the  three-phase.  50  c/s  alternators  is  rated 
i/A  for  0-85  p.f.  lagging.  Generation  will  be  at 
vith  water-cooled  hollow  stator  conductors  and 
1.  hydrogen  cooling  for  the  stators. 
ed  to  each  alternator  will  be  a  340  MVA 
V  transformer  with  275  kV  cables  to  the  switch 
,  where  there  will  be  connection  with  the  super- 
switchgear  is  the  subject  of  a  separate  contract. 


Cooling  water  will  be  obtained  through  an  intake 
structure  1,800  ft  offshore,  connected  through  twin  10  ft 
diameter  tunnels  to  the  turbine-house.  Further  tunnels  will 
take  the  discharged  water  500  ft  out  to  sea. 

Technical  DeUtllf  of  Sizewall  Power  Station 


Station 

Net  •■•ctrical  output 

580  MW 

Net  tharmil  efRclancy 

30  5% 

Reocton 

Number  of  rMetori 

2 

Reaaor  heat  rating 

SSOMW 

Preuure  vesiel  diimeler 

63  ft  6  In 

PreMuro  vewel  thleknew 

Coolant 

CO, 

Reactor  inlet  preMure 

279  Ib/sq  In.  abs. 

Fuel 

Natural  uranium 

Fuel  rod  diameter 

1    1  in 

Fuel  charge/reactor 

321  tonnes 

Mean  fuel  heat  rating 

295  MW  (heat)/ 

Number  of  elements  per  channel 

7                      tonn* 

Ooilen  and  Torb/nei 

Number  of  baiters 

8 

H.P.  drum  pressure 

720  Ib/sq  in.  abs. 

39I°C 

L.P.  drum  preisuro 

30S  Ib/sq  In.  abs. 

390°C 

Steam  pressure  at  h.p.  boiler  stop  vaWe 

677  Ib/sq  In.  gauge 

Steam  temperature  at  h.p.  bollerstop  valve 

3e9X 

Steam  preiiure  at  l.p.  boiler  stop  valve 

26S  Ib/sq  in.  gauge 

Steam  temp,  at  l.p.  boiler  itop  valve 

389X 

Vacuum 

2!  In.  Hg 

5«  klb/hr 

H.P.  steam  flow  from  each  boiler 

L.P.  steam  flow  from  each  boiler 

I90klb/hr 

91  ft  6  In.  bx 

22  ft  6  in. 

Number  of  main  turbines 

2 

Output  of  each  turbine 

324-75  MW 

Main  CiKuloton 

Number  of  elreulaton 

a 

Type  of  elreulaton 

Vertical,  ilngle  stage 

axial,  with  variable 

stagger  inlet  guide 

Drive 

Vertical  iqulrrel- 

cage  Induction  type 

Civil  Engineering  Data 

■ 

Height  of  reactor  building 

193  ft 

Length  of  reactor  building 

400  ft  approx. 

Mean  thickness  of  concrete  main  shield 

5  ft  6  In. 

Mean  thickness  of  concrete  supplemenury 

shield 

5  ft 

Thickness  of  pile  cap 

1 1  ft  9  in. 

Approx.  38S  ft  x 
155  (t  wide  X  94  ft 

high 
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NOTES  ON  WIRING 
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WE  are  gradually  getting  used  to  meeting  new  words 
in  these  modern  days  and  one  which  seems  to 
be  coming  into  use  in  many  fields  is  "silicone." 
We  find  that  the  furniture  polish  used  in  the  home  contains 
this  useful  component  and  we  are  assured  that  it  is  only 
necessary  to  use  the  polish  every  six  weeks.  We  meet 
silicone  products  in  the  electrical  field  also  and  one 
instance  of  its  use  is  in  the  manufacture  of  cables  which 
will  stand  up  to  very  high  temperatures,  200**C,  and  yet 
remain  flexible  in  a  temperature  of  --70**C.  They  are 
claimed  to  resist  weathering,  ozone  and  oxidation,  low- 
pressure  steam,  water  and  many  chemicals.  In  high  tem- 
peratures they  resist  electrical  fatigue  and  corona  discharge. 
It  is  even  said  that  they  will  continue  to  operate  efficiently 
even  if  subjected  to  extreme  heat  in  an  outbreak  of  fire. 
We  already  know  the  claims  for  m.i.c.c.  cables  in  hot 
spots,  and  it  would  appear  that  much  is  being  done  by 
various  manufacturers  to  assist  the  electrical  industry  to 
overcome,  and  even  defeat,  the  usual  cry  when  a  fire 
occurs  that  the  electrical  wiring  was  the  cause.  We  have 
progressed  rapidly  in  the  last  few  years  in  protective 
apparatus  as  well  as  cables  and  possible  fire  danger  can 
largely  be  eliminated  on  an  installation.  There  are,  of 
course,  many  other  factors  which  come  into  play,  including 
the  human  element.  There  is  also  cost  to  be  considered, 
and  I  regret  to  note  that  the  electrical  installation  is  still 
the  first  section  of  a  building  to  come  under  the  financial 
axe  when  economy  is  called  for.  Time  and  time  again  this 
happens,  and  unless  the  work  is  kept  under  strict  super- 
vision many  things  can  take  place  which  could,  and  often 
does,  lead  to  trouble.  There  are  still  contractors  who 
skimp  the  installation  when  such  situations  arise. 

Bofler-houses 

Keeping  to  "hot  spots"  as  it  were,  I  was  in  the  company 
of  some  contracting  friends  discussing  the  various  trends 
of  thought  regarding  wiring  in  boiler-houses.  I  think  the 
conversation  started  through  the  mention  of  carrying  out 
work  for  different  county  councils,  and  the  different  ideas 
in  the  various  specifications.  The  majority  of  municipal 
engineers  appear  to  agree  that  m.i.c.c.  cables  are  the  ideal 
thing  for  boiler-houses  but  that  is  as  far  as  it  goes.  Certain 
of  them  allow  the  m.i.c.c.  cable  to  be  taken  right  into 
thermostats,  motorised  valves,  etc.,  providing  the  conductor 
tails  are  sleeved  with  silicone  or  other  similar  sleeving. 
Others  insist  on  the  m.i.c.c.  cable  terminating  about  18  in. 
from  the  apparatus  and  continuing  to  the  terminals  in 
asbestos  flexible  or  similar  heat-resisting  cable.  I,  person- 
ally, have  found  that  it  is  quite  practical  to  take  the  m.i.c.c. 
cable  right  into  such  units,  leaving  a  small  single,  or 
double,  loop  of  cable  at  the  position  which  will  allow  easy 
disconnection  in  the  event  of  trouble. 

Another  matter  raised  was  that  one  local  authority 
required  the  m.i.c.c.  cable,  when  installed  in  coke-fired 
boiler-houses,  to  be  painted  with  bitumastic  paint.  I  would 
have  thought  that  a  p.v.c.  serving  would  suffice  in  such 
situations,  for  I  have  used  this  in  much  more  corrosive 
atmospheres  with  satisfactory  results.  Of  course,  engineers 
do  have  their  own  ideas  and  if  they  are  in  a  position  of 
authority  then  these  ideas  become  more  or  less  law.  It  has 


E    Q     O    H     M 

to  be  admitted,  however,  that  many  of  these  ideas  are 
based  on  practical  experience. 

The  discussion  went  on,  away  from  local  authorities, 
to  general  matters  and  in  particular  the  neutral  bar  and 
its  connections.  I  was  impressed  by  the  number  of  these 
engineers  who  consider  that  it  should  be  standard  practice 
for  fuseboards  to  have  a  neutral  bar  with  one  connectioa 
per  fuseway  so  that  the  neutral  can  be  easily  removed 
when  that  particular  circuit  is  being  tested.  I  quite  agree 
with  this  suggestion  and  whenever  possible  I  try  to  install 
fuseboards  with  such  facilities.  Many  manufacturers  do 
not  provide  such  requirements,  yet  the  extra  cost  involved 
in  doing  so  must  be  negligible. 

Other  manufacturers  go  further  than  providing  odc 
neutral  connection  per  fuseway  and  offer  a  hinged  neutral 
link,  which  means  that  there  is  no  need  to  disconnect  the 
cable  at  all.  I  have  seen  these  fuseboards  installed  in 
large  stores,  technical  schools  and  factories  and  the  resident 
electricians  were  full  of  praise  for  them.  Regular  testing 
of  circuits  connected  to  these  fuseboards  is  simplified. 

Smokeless  Zones  Again 

Some  weeks  ago  I  mentioned  the  smokeless  zone  (or 
smoke  control  area,  more  correctly)  in  connection  with  the 
question  of  installing  switch  sockets.  At  that  time,  altfaougl:^ 
I  did  not  say  so  in  these  columns,  the  matter  of  the  possible 
purchase   of  smokeless  fuel  was   gone  into  before  th^ 
decision  was  reached  to  use  electricity.  I  have  no  expcri— 
ence  of  such  fuel,  but  I  do  know  that  the  Clean  Air  Ac* 
calls  for  fire  without  smoke  even  at  the  lighting  stags^- 
This  presents  a  problem  in  itself,  and  it  is  interesting  to 
note  that  the  new  electric  firelighter  has  appeared  to  assis>* 
in  the  matter.  The  unit  has  a  fan  which  blows  air  over  ^ 
1,800  kW  element.  Safety  measures  include  a  master  ke^y 
for  switching  the  unit  on,  while  the  outer  case  is  ltf>^ 
cool  by  passing  a  jet  of  cold  air  between  the  outer  cas^ 
and  the  inner  element  case. 

New  Products 

I  received  details  of  some  new  products  this  week  tfci^ 
prototypes  of  which  were  on  view  at  the  last  Elcctric^i 
Engineers*  Exhibition  and  are  now  available.  One  is  ^ 
three-gang  plateswitch  which  is  the  same  size  as  the  singly 
gang  plate   and   this  should  prove   extremely  useful  i0 
housing  work.  The  plate  has  21  in.  fixing  centres  and  the 
accessory  is  suitable  for  plaster-depth  boxes.  The  switches 
themselves  are  two-way  type  but  can  be  wired  as  one-way. 
They  are  available  in  brown  or  ivory  and  are  styled  to 
match    the    other    accessories    of    this    now   well-known 
range.  Also  available  are  the  moulded  flanged  boxes  for 
recessing  into  skirtings  without  the  need  to  cut  a  precise 
hole.  These  are  fixed  into  place  at  the  comers. 

The  third  item  is  a  range  of  plaster-depth  and  deep 
boxes  and  clamps  for  use  with  m.i.c.c.  cable.  The  clamps 
are  separate  and  can  be  fixed  to  the  boxes  as  required 
by  means  of  screws  and  shakeproof  washers.  The  clamps 
are,  I  might  add,  of  the  type  which  clamps  both  the  cable 
and  the  pot.  I  shall  say  no  more  at  the  moment  for  I 
understand  there  is  some  controversy  about  the  best 
method  of  bonding  m.i.c.c.  cable  at  box  terminations. 
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Getteration  bg 
free  piston  ettgines 


H   FUTURE  COMBINATION  WITH  STEAM  CYCLE  LIKELY 


^ITY  generation  by  gas  turbine^drivcn 
rs  operating  in  conjunction  wiUi  free  piston 
ng  increasingly  used.  The  scheme  is  ouUined 
presented  last  Friday  to  the  Manchester 
f  Engineers.* 

articular  application  the  free  piston  engine 
L  gasifier,  supplying  heated  and  pressurised 
i-  gas  turbine  which  in  turn,  drives  the 
lie  free  piston  engine  has  several  valuable 
ibly  its  freedom  from  vibration  and  light 
ilso  relatively  easily  and  quickly  maintained 
n  with  a  diesel  engine. 

engines  manufactured  by  The  National  Gas 
le  Co.  are  in  use  for  electrical  generation  in 
inging  from  a  single,  600  kW  unit  to  a  power 
cing  36  MW.  This  station  has  48  gasifiers 

6  MW  g^  turbo-alternators.  These  gasifiers 
1,250  gas  h.p.  and  although  larger  units  are 
ration  by  several  makers,  so  far  as  is  known 
yet  out  of  the  development  stage. 

of  Gasifier 

ing  ixinciple  of  the  free  piston  gasifier  is 
Fig.  1.  Jhe  engine  is  started  by  admitting 
ir  to  the  pressure  cylinders  9,  so  forcing  the 
aether  and  compressing  a  mixture  of  air  and 
i  in  the  engine  cylinder,  1.  The  pistons,  2  are 
ned  by  a  light  linkage  to  ensure  that  they 
;on,  but  ttus  linkage  transmits  none  of  the 
>ut  power.  An  important  advantage  of  the 
t  absence  of  connecting  rods  and  crankshafts, 
ce,  there  are  no  major  out-of-balance  forces 
:ause  vibration. 

i>itted  through  the  injector,  3,  and  ignition 
ith  the  scavenge  and  exhaust  ports,  7  and  8, 
pistons  are  driven  outwards  compressing  air 
1  space  9  preparatory  to  their  return  for  the 
\s  the  pistons  move  outwards,  air  is  drawn 
ipression  cylinders,  4,  through  the  suction 
ortiy  before  outer  dead  centre,  the  exhaust 
uncovered  and  the  gases  pass  to  the  gas 
Subsequently,   the  scavenge  port  7  is  un- 
compressed   air    from    the    engine    case 
i  cylinder,  and  mixes  with  the  combustion 
a  gas-air  mixture  in  the  gas  collector  at 
SSO^'F  for  driving  the  turbine  C.  Air  com- 
te  cushion  space,  9,  brings  the  pistons  to  rest 
dead   centres   and   then    returns   them   to 
e  next  cycle. 

ston  gasifier  had  both  upper  and  lower  limits 
low  it  can  deliver.  The  upper  limit  is  set  by 
1  stroke  which  can  be  tolerated,  while  the 
determined  by  the  minimum  stroke  to  avoid 
ig  caused  by  partial  uncovering  of  the  ports. 

Piston  Engine,"  by  W.  Lowe,  b.sc.,  a.m.i.mech.e., 
)we  is  chief  development  engineer.  The  National 
^gine  Co.  Ltd. 


If  therefore,  the  turbine  is  to  operate  on  low  load  there 
must  be  provision  for  by-passing  that  portion  of  the 
gasifier  minimum  delivery  not  required  by  the  turbine. 

This  could  be  accomplished  by  a  blow-off  valve,  but  a 
better  way,  if  the  engine  is  to  idle  for  long  periods,  is  to 
return  part  of  the  scavenged  air  from  the  engine  case  to 
the  engine  compressor  Intake.  This  technique  reduces  no- 
load  fuel  consumption  from  175  to  30  Ib/hr  and  mass 
flow  to  about  15%  of  that  at  full  load. 

Free  piston  gasifiers  operating  in  conjunction  with  gas 
turbines  deliver  about  1,000  h.p.  at  the  turbine  shaft  for 
a  gas  h.p.  of  1,250.  Up  to  ten  gasifiers  may  supply  each 
tiurbine  through  a  conmion  gas  collector.  The  gas  collector 
also  serves  to  damp  severe  variations  of  gas  pressure  at 
the  turbine  stop  valve. 


/.  Engine  cylinthr 

2.  Two  pistons 

3.  Fuei  injector 

4.  Compression  cylinders 

5.  Suction  valves 

6.  Intermediate  valves 

7.  Admission  port 

8.  Scavenge  port 

9.  Cushion  cylinders 


Fig,  /.    Section  through  the  free  piston  gasifier.  A;    showing  the  gas 

collector,  6;  and  the  gas  turbine,  C 

The  paper  described  a  6  MW  station  comprising  eight, 
free  piston  engines  supplying  one  gas  turbo-alternator. 
Total  weight  of  each  gasifier  is  only  8  tons  so  that  light 
foundations  are  possible.  With  the  turbo-alternator,  total 
weight  of  machinery  is  155  tons  or  57i  Ib/kW.  By  pro- 
viding one  standby  gasifier  so  that  normal  maintenance 
can  be  carried  out  on  load,  100%  availability  is  possible 
with  a  multi-unit  station.  Shortness  of  maintenance  time 
possible  is  indicated  by  only  2  hours  from  shut-down  to 
restart  to  make  two  piston  ring  changes. 

Future  Developments 

Where  large  power  outputs  are  required,  there  is  scope 
for  combining  the  gasifier  cycle  with  steam  plant.  The 
gasifier  exhaust  gases  contain  about  80%  unbumt  air.  It 
would  therefore  be  possible  to  bum  additional  fuel,  either 
before  or  after  the  turbine,  in  a  steam  boiler.  For  example 
a  25  MW  plant  using  four  gasifiers  would  yield  four  times 
the  power  obtainable  from  the  gasifiers  alone  by  using  a 
high-pressure  boiler  between  them  and  the  turbine, 
generating  steam  at  570  Ib/sq  in.  and  930*'F.  Overall 
efficiency  would  be  34%  compared  with  34i%  for  the 
gasifier  alone  and  28%  for  the  steam  plant  alone. 
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OVERSEAS  NEWS 


from  our  correspondents  abroad 


CANADA 

Quebec  Annual  Report 

The  financial  position  of  the  Quebec 
Hydro-Electric  Commission  for  the  year 
ended  31  Dec,  1959,  was  referred  to  in 
Electrical  Times  for  3  Nov.  The  report 
also  outlined  technical  progress  during 
the  year.  Peak  load  on  the  consolidated 
system  was  2,168  NfW,  an  increase  of 
8-7%  over  1958.  During  the  year  the 
first  five  of  the  11  generators  at  the 
Beauhamois  hydro-electric  station  were 
installed.  Each  generator  has  a  rating 
of  73,700  h.p.  and  this  station  will 
eventually  be  the  largest  in  Canada.  At 
Bersimis  2  station,  dam  construction  was 
completed  and  three  of  the  five  180,000 
h.p.  generators  brought  into  use.  The  391 
mile  transmission  line  operating  at 
300  kV  linking  this  station  with  Quebec 
City  and  Montreal  was  also  completed. 
The  line  included  a  three-mile  crossing 
of  the  St.  Lawrence,  erected  on  five 
towers  nearly  400  ft  high.  A  further 
300  kV  line  from  the  station  to 
Hauterive  was  terminated.  This  line  will 
provide  additional  power  for  the  British 
Aluminium  Co.  Bale  Comeau  Works. 
During  the  year  the  Montreal  head 
office  telephone  exchange  was  re- 
equipped  and  now  has  micro-wave  com- 
munication with  Beauhamois,  Bersimis, 
Forestville  and  Quebec. 

New  Brunswick  Revenue  Up 

Total  revenue  for  the  year  ended 
31  March,  1960,  of  the  New  Brunswick 
Electric  Power  Commission  rose  to 
$16-7  million.  After  allocation  of 
$384,000  to  reserves,  $249,000  remained 
for  transfer  to  the  surplus  account.  The 
increase  in  revenue  represents  23-2% 
over  last  year,  but  this  was  in  part  due 
to  acquisition  during  the  year  of  the 
Grand  Falls  Plant  of  the  Gatineau  Power 
Co.  and  associated  distribution  net- 
works. Generation  and  purchase  of  the 
power  rose  to  1,185  million  kWh  and 
the  number  of  consumers  also  increased 
by  16%  to  100,745,  largely  due  to 
acquisition  of  distribution  facilities  in 
the  City  of  Moncton.  Acquisition  of  the 
Grand  Falls  hydro-plant  raised  the  Com- 
mission's installed  capacity  to  nearly 
271  MW.  This  will  be  supplemented  in 
August,  1961,  by  the  250  MW  station  at 
St.  John.  During  the  year,  most  of  the 
35  miles  138  kV  line  from  Moncton  to 
Nova  Scotia  was  completed  and  con- 
struction vi'ork  began  on  the  further  68 


miles  from  Fredericton  to  St.  John. 
Increased  use  of  automatic  reclosing 
equipment  on  h.t.  line  and  use  of  air 
patrols  had  reduced  system  interruptions 
by  27%  on  last  year.  As  part  of  their 
effort  to  improve  wiring  standards  in 
the  province,  the  Commission  have  in- 
troduced a  wiring  finance  plan  whereby 
customers  can  finance,  by  low  monthly 
instalments,  the  cost  of  rewiring  their 
premises. 

Aluminium  Pylons 

A  lightweight  all-aluminium  transmis- 
sion tower  designed  by  Aluminium  Co., 
of  Canada,  for  erection  in  rugged 
country  is  undergoing  tests  by  Inter- 
national Power  and  Engineering  Con- 
sultants at  Vancouver.  The  tower  may 
be  used  for  the  Columbia  River  scheme. 
Total  weight  is  only  3,800  lb  and  it  can 
be  moved  to  site  by  helicopter.  It  has 
two  legs  which  can  be  erected  in  **V" 
shape  or  with  legs  apart  depending  on 
the  terrain;  For  either  arrangement,  only 
one  base  is  needed.  The  tower  is  over 
100  ft  high  and,  although  costlier  to 
manufacture  than  a  comparable  steel 
tower,  it  is  claimed  to  be  cheaper  to 
erect. 

WEST  INDIES 

Barbados  Reaps  Development 
Benefits 

Following  their  acquisition  last  year 
of  the  whole  ordinary  share  capital  issue 
for  the  Barbados  Electricity  Corporation, 
the  Mitchell  Engineering  group  have  fore- 
cast an  increase  in  their  number  of  con- 
sumers by  the  end  of  the  year  to  20,000. 
A  representative  of  the  Mitchell  group 
is  at  present  reviewing  the  expansion 
plans  on  which  $240,000  has  been  spent 
in  the  last  two  years  and  the  intention 
has  been  stated  to  spend  a  further 
$385,000  in  the  next  nine  months.  It 
will  be  recalled  that  some  time  ago,  the 
Mitchell  group,  who  are  in  association 
with  the  US  firm  AMF  Atomics,  were 
reported  to  be  considering  construction 
of  a  nuclear  power  station  in  Barbados. 


company  and  the  establishment  of  a 
seven-man  Electricity  Corporation  Board 
to  administer  the  undertaking.  It  it 
proposed  to  finance  down-payment  by 
a  loan  of  £250,000  from  Barclays  Over- 
seas Development  Corporation,  repay- 
able in  ten  years  and  bearing  an  intertst 
of  7%.  Future  plans  provide  for  exten- 
sion as  soon  as  it  is  economically  prac- 
ticable into  rural  areas  followed  later 
by  more  general  rural  electrification. 
Hydro-electric  possibilities  are  also  being 
investigated. 

New  Jamaican  Power  Station 

Savanna-la-Mar  now  has  a  1*1  MW 
diesel  generating  power  station,  which 
was  opened  recently  by  the  Minister  of 
Trade.  The  new  station,  at  Paradise,  re- 
places an  old  unit  which  was  closed 
down  on  10  Aug. 

Grenada  Expansion  Programme 

Arrangements  have  been  completed  by 
the  Colonial  Development  Corporation 
and  the  Government  of^  Grenada  to 
expand  the  island's  electricity  supply  and 
distribution  system.  A  new  company  has 
been  formed  jointly  by  the  Grenada 
Government  and  the  Corporation,  named 
Grenada  Electricity  Services  Ltd.  This 
company  will  take  over  the  Govemment*s 
existing  undertaking,  which  has  an  in- 
stalled capacity  of  0-9  MW.  The  expan- 
sion programme  provides  for  distribu- 
tion networks  to  towns  not  at  present 
serviced  and  an  increased  generating 
capacity.  Further  diesel  generating  sets 
are  expected  to  be  installed  by  the  end 
of  the  year  and  an  investigation  is  to 
be  undertaken  on  the  relative  merits  of 
hydro-electric  or  diesel  power  generation 
for  future  expansion.  The  new  company 
has  an  issued  capital  of  £143,442  repre- 
senting the  value  of  the  Government's 
assets  and  £200,000  issued  by  CDC  The 
Corporation  is  also  lending  a  further 
£50,833  for  completion  of  the  expan- 
sion programme. 

INDIA 


Plant  Takeover 

Takeover  by  the  Government  of 
the  Canadian-owned  Demerara  Electric 
Co.  is  expected  to  be  completed  by 
the  end  of  this  month.  Towards  the 
end  of  October,  a  White  Paper  was  put 
before  the  Legislative  Council  setting 
out  arrangements  for  purchase   of  the 


Request  for  Consultants 

The  Bihar  State  Electricity  Board  in- 
vites firms  of  consulting  engineen  to 
offer  their  services  for  the  design,  co- 
ordination, construction  and  commission- 
ing of  two  steam  power  stations  during 
the  third  Five  Year  plan.  The  projects 
cover  augTientation  of  the  Barauni  station 
by  approximately  100  MW  and  the  Path- 
ratu  station  by  approximately  250  MW  to 
300  MW.  Details  of  the  consulting  ter- 


es.  !  December.  1960 


d  are  obtainable  from  the 
wrintending  EngiiKer,  Plan- 
•ject,  Bihar  State  Electricity 
1.  Tendeia  are  to  be  lub- 
iplicate  to  the  Additiona] 
«r,  Bihar  State  Electricity 
1.  before  28  Dec,  1960. 
;  supencribed  Tenders  for 
:rvices  for  Steam  •  Power 
1  the  name  of  the  tenderer! 
cover, 

i«  Plut 

plant  worth  £3S2,000,  to  be 
t  new  cable-making  plant, 
in  placed  with  two  British 
iistrial  Cables  (India)  Ltd. 
I  with  Bahrad  Steel  Tubes. 
Engineering  Co.  (Radcliffe) 
supply  impregnating  plant 
sulated  cables,  and  lead 
id  presses,  together  with 
pment.  Stranding  machinery 
*ided  by  the  Trafalgar  En- 
Ltd.  The  plant  is  scheduled 
ext  August. 

'AKISTAN 

eclmiad  Aid  Offer 

ting  the  Warsak  hydro- 
:t,  the  new  Austrian  Ambas- 
'alustan  offered  technical 
nd  assistance  for  hydro- 
ation  and  nuclear  projects. 
.  although  no  formal  nego- 
)o  far  been  conducted  with 
istria  was  impressed  by  the 
:  at  the  Pakistan  Govern- 
lop  the  country's  resources, 
firms  and  capitalists  would 
to  invest  in  Pakistan,  pro- 
ment  on  deferred  payment 
e  Warsak  project  was  a 
peration  by  Pakistan  and 
:reits. 


JAPAN 


Electric  Power  Co.  will  install  5,000  MW 
of  plant.  A  feature  of  the  project  is 
a  change  of  policy  from  hydro  genera- 
tion to  thermal  generation  burning 
heavy  oil.  This  change  has  been 
prompted  by  lack  of  hydro  resources 
available  for  economic  power  produc- 
tion, reduced  cost  of  generation  by  using 
heavy  oil  and  a  prediction,  by  the  com- 
pany, that  price  of  petroleum  can 
be  expected  to  fall  in  the  future.  80% 
of  the  project  covers  oil-buming  sta- 
tions in  four  main  centres.  A  600  MW 
station,  later  to  be  extended  to 
1.000  MW,  will  be  constructed  at  Sakai 
and  is  planned  for  completion  in  1970. 
At  Osaka,  a  600  MW  plant  wiU  be 
established  on  land  reclaimed  from  south 
of  the  port.  Work  is  expected  to  begin 
on  a  second  l.ZOO  MW  station  in  the 
Himeji  district  this  year  and  a  500  MW 
station  will  also  be  constructed  at 
Nishinomiya.  Agreements  with  three 
large  oil  companies  are  being  considered 
in  connection  with  the  fuel  supply  to 
these  etations. 

AUSTRALIA 


Mackay  Supply  from  Qnwmlaiid 

Under  a  draft  agreement  adopted 
recently  by  the  Mackay  Regional  Elec- 
tricity Board,  they  will  construct  an 
interconnector  linking  with  the  North 
Queensland  electricity  system.  The  inter- 
connector will  operate  at  66  kV  and  is 
expected  to  be  completed  by  1962.  It 
will  link  with  the  Townsville  Regional 
Electricity  Board's  system  and  will  com- 
prise the  following  constructional  work. 
Extensions  of  132  kV  busbars  to  Gar- 
buti,  construction  of  a  132  kV  line  from 


Garbutt  (o  Clare  and  a  132/66  IcV  sub- 
sUtion  Bl  Clare.  A  66  kV  line  from 
Merinda  to  Proserpine  will  actually  link 
the  two  systems.  Load  on  the  intercon- 
nector will  be  approximately  8  MW  and 
it  will  serve  to  reinforce  the  Mackay 
system  until  a  new  power  station,  whose 
site  has  not  yet  been  chosen,  cornea  into 
operation  in  1968. 

Rail  Loco  Ord«  Doabled 

An  order  placed  by  the  Queensland 
Government  with  English  Electric  of 
Australia  for  five  locomotives  has  re- 
cently been  doubled.  Increased  traffic  on 
the  Townsville- Ml  Isa  line  has  ^own 
that  the  first  batch  of  locomotives,  now 
in  their  final  stages  of  construction, 
would  be  inadequate. 

NEW  ZEALAND 

IVBcrowave  TdcplHMie  in  Service 

A  two-way  radio  link  capable  of 
carrying  600  simultaneous  telephone  calls 
now  links  the  New  2Lealand  capital.  Wel- 
lington, with  Auckland,  262  miles  dis- 
tant. The  microwave  link  was  supplied 
by  Standard  Telephones  and  Cables  Ltd. 
and  operates  in  a  very  narrow  beam 
at  4.000  Mc/s.  The  link  requires  only 
5  W  of  transmitted  power  and  includes 
eight  repeater  stations  carried  on  80  ft 
high  masts.  The  micro  link  is  designed 
to  carry  television  programmes  at  a 
later  date  if  required  and  there  are  also 
spur  connections  to  Urcnui  and  New 
Plymouth.  Tlie  installation  includes 
"no-break"  power  supplies  and  auto- 
matic supervisory  equipment  u^ing  VHP 
radio  for  reporting  and  identifying 
repeater  station  faults. 


eoendoD  Projects 

jr  recently  announced  long- 
iment  programme  enlending 
:xt    ten    years,    the    Kansai 

:ILE  SUBSTATION 

ncy  standby  mobile  diesel 
ilanfs  have  recently  been 
English  Electric  to  Neyveli 
oration,  Madras.  Each  sub- 
des  three  diesel  alternator 
usociated    switchgear.     The 

•  are  turbo-charged  and  have 
.498  b.h.p.  They  are  directly 
',037  kW  alternators  gener- 
iV.  three-phase  50  c/s.  The 
onsisis  of  six  panels  for 
rol,  allernalor  and  trans- 
•ctions  and  outgoing  feeders. 
aken  from  the  panels  by 
'  flexible  cables  in  standard 
plug  and  socket  connectors, 
itations  are  designed  to  start 

•  on  failure  of  supply,  and 

Jat  the  correct  speed  the 
reoker  is  tripped  and  the 
■eaker  closed  through  elec- 
■Tcks.  Restoration  of  the 
iy  is  carried  out  manually 


J 


Personalities 


Electrical  Times,  1  Dectmber,  ISU 


in  the  industry 


Mr  A.  I.  G.  Lind/By 


tAr  A.  f.  Mllltr 


Mr  S.  McD.  Ctmmtll 


Mr  H.  A.  Owlet 


Mr  G.  0.  (Ce/fr 


Sir  WUIiam  Stralb  has  been  appointed 
to  the  board  of  Tube  lovestmentt  as 
from  1  Jan.,  1961.  He  will  also  be 
joining  the  board  of  the  British  Alu- 
minium Co.  Ltd.,  of  which  he  will 
become  managing  director.  Lord  Plow- 
den,  who  is  now  chairman  and  manag- 
ing director  of  the  latter  company,  will 
remain  chairman.  During  the  war  Sir 
William  served  in  the  Ministry  of  Air- 
craft Production  and  from  1945  to  1947 
was  with  the  Ministry  of  Supply.  In 
1949  he  was  appointed  a  member  of  the 
Economic  Planning  Board  until  1955. 
He  was  a  full-time  member  of  the  UK 
Atomic  Energy  Authority  from  1955  to 
1959. 

Mr  A.  L.  G.  Lindley,  m.i.mech.e.,  has 
been  elected  chairman  of  the  General 
Electric  Co.  Ltd.  to  succeed  Sir  Leslie 
Ganiage.  m.c,  ma.,  on  his  retirement  at 
the  end  of  the  year.  Mr  Lindley  will 
continue  as  managing  director  of  the 
company.  Bom  at  Abbey  Wood,  Kent, 
in  1902  he  joined  the  GEC  as  an  en- 
gineering apprentice  at  the  Erilb  Workf 
in  1918.  and  studied  at  Woolwich 
Polytechnic.  His  ability  at  mathematics 
and  his  interest  in  engineering  projects, 
which  demanded  meticulous  work,  soon 
established  for  him  a  high  reputation  in 
the  turbine  and  heavy  engineering 
design  departments.  His  success,  in  fact, 
took  him  out  of  England.  In  1932  be 
was  transferred  to  South  Africa  and  he 
became  chief  engineer  of  the  British 
General  Electric  Co.,  of  South  Africa. 
Shortly  afterwards  he  was  appointed  a 
director  and  assistant  general  manager 
of  the  South  African  company.  He  was 
also  appointed  a  director  of  the  East 
Rand  Engineering  Co.  and  in  this 
capacity  pioneered  the  manufacture  in 
South  Africa  of  heavy  mining  and  other 
mechanical  equipment.  His  work  led  to 
the  expansion  of  these  industries  by  the 
South  African  Government,  which  asked 
Mr    Lindley    to    advise    on    the    equip- 

•  Denotes  revision  to  the  "Electricity 
Supply  Handbook,  I960" 


ment  and  layout  of  new  heavy  engineer- 
ing works.  These  activities  necessitated 
frequent  trips  to  England.  On  one  of 
these,  Mr  Lindley  narrowly  escaped 
being  caught  in  Rome  immediately  be- 
fore lUly  entered  the  war  in  1940.  He 
was  recalled  from  South  Africa  in  1949 
to  take  up  the  appointment  of  general 
manager  of  the  GEC  heavy  mechanical 
engineering  work's  at  Erith,  which  he 
reorganised  and  expanded  to  meet  the 
demand  for  the  largest  power  generating 
units.  He  was  appointed  a  director  of 
the  GEC  in  1953.  On  Mr  Lindley's 
recommendation  the  company  entered 
the  new  field  of  nuclear  energy  in  1954 
and  developed  designs  for  complete 
nuclear  power  stations  and  he  became 
responsible  for  the  company's  nuclear 
energy  interests.  In  1958.  he  was  made 
an  assistant  managing  director  in  charge 
of  the  company's  heavy  engineering 
group,  and  in  June,  1959,  he  became 
vice-chairman  and  a  managing  director. 
Since  July  last  he  hat  been  the  lole 
managing  director.  Mr  Lindley  is  now 
an  internationally  known  figure  in  the 
nuclear  energy  and  engineering  world 
and  has  frequently  vbited  the  US, 
Canada.  South  Africa.  Australia.  India 
and  the  Western  European  countries  to 
discuss  with  engineers  and  tcientisti  the 
development  of  nuclear  power  in  their 

British  Jnsulaled  Callender's  Cables 
Ltd.  announce  the  appointments  of  Mr 
A.  F.  Miller  and  Mr  S.  McD.  Gemmell, 

respectively,  as  managers  of  its  Glasgow 
and  Aberdeen  branches.  Mr  Miller,  who 
was  educated  at  Leigh  Academy  and 
Hcriot-Watt  College,  Edinburgh,  joined 
the  former  Callender's  Cable  and  Con- 
struction Co.  Ltd.  at  Edinburgh  in  1938. 
He  served  during  the  war  with  the  Royal 
Scots  and  Royal  Engineers,  after  which 
he  rejoined  the  Edinburgh  branch  as  a 
sales  representative.  In  1957  he  was 
appointed  branch  manager  in  Aberdeen. 
Mr  Miller  succeeds  Mr  H.  TkonMon, 
who  has  been  released  for  specialist 
duties  with  BICC's  North  East  Regional 
manager.  Mr  Gemmell,  who  succeeds  Mr 


Miller  as  branch  manager  in  Aberdees, 
was  educated  in  Aberdeen  and  received 
his  electrical  training  with  the  fonmr 
British  Insulated  Cables  Ltd.,  wbidi  Ik 
joined  in  1940.  Before  taking  up  his  kw 
appointment  he  was  a  sales  representa- 
tive attached  to  the  Aberdeen  branch. 

The  Eastern  Electricity  Board  hiw 
appointed  two  new  dbtrict  commerciil 
engineers:  Mr  K.  W.  Brown,  at  Lutoa, 
and  Mr  N.  G.  Sterciuon,  at  Cheliniford 
(•ESH.  pages  106.  107).  Mr  Brown  filii 
the  vacancy  caused  by  the  appoinimnt 
of  Mr  P.  B.  Clarke  as  senior  assbrul 
commercial  engineer  (industrial  powir) 
at  the  Chiltems  sub-area  headquartcn. 
Mr  Brown  was  previously  first  assislut 
district  commercial  engineer  at  LutoP. 
having  earlier  served  with  the  Londori 
Electricity  Board.  Mr  Stevenson,  who  is 
succeeding  Mr  R.  T.  Harper,  associate 
I.E.E.,  on  the  latter's  retirement  at  Ihe 
end  of  this  year,  is  now  first  assisi^* 
district  commercial  engineer  at  Chelms- 
ford and  prior  to  joining  the  Board  io 
1958  was  with  the  Midlands  Electricity 
Board. 

Mr  John  A.  Howie  has  resigneil  V 
managing  director  and  from  the  Iws''' 
of  Lightfoot  Refrigeration  Co.  Ltd.  Mr 
Howie  joined  Lightfoot  RefrigerBtioa  ix 
November,  1955,  after  being  genenl 
works  manager  of  Enfield  Cables  i-'i- 
for  about  foiu'  years. 

Chief  accountant  of  Measuring  Instru- 
ments (Pullin)  Ltd.  since  1944,  Mr  &  A. 
Coatea  has  joined  the  board  of  dirccion. 

Recently  appointed  to  the  Londoa 
office  of  Brook  Motors  Ltd.  as  a  sain 
engineer  is  Mr  G.  D.  Kelly,  who  hu 
been  with  the  company  for  four  yein 
and  was  previously  in  the  Production 
Planning  Dept.  at  the  Huddersfield  Wks 
He  had  a  short  period  of  training  at  tbc 
Huddersfield  sales  office  before  comini 
to  Londoa. 

Mr  Barry  Rogel,  B.scfENO.),  A.M.I.E.E., 
has  left  the  Wayne  Kerr  Laboratocies 
Ltd..  to  take  up  an  appointment  u 
managing  director  of  the  newly  fonned 
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ary  of  the  Rosemount  Engineering 
Vlinneapolis,  USA.  He  led  the 
Kerr  Microwave  design  team  and 
nt  years  has  made  a  special  study 
measurement  of  semi-conductor 
iters  to  extend  the  use  of  trans- 
bridges.  In  September  he  lec- 
)D  this  subject  to  the  Fifth  Inter- 
il  Instruments  and  Measurements 
eoce  in  Stockholm.  Mr  Rogel  will 
M  to  act  as  consultant  to  Wayne 

Minister  of  Power  has  appointed 
.  P.  Mnmy,  C.B.,  to  be  a  deputy 
ly  in  the  Ministry  in  succession 
R^uM  Ayrcs,  kj£.,  ex.,  who, 
ring  on  2  Jan.  next.  Mr  Murray 
1  the  Qvil  Service  in  1929  as  an 
ot  principal  in  the  Air  Ministry, 
he  was  promoted  to  assittant  see- 
in  1940.  In  1946  he  transferred 
Ministry  of  Fuel  and  Power  and 
;  following  year  was  appointed 
Secretary  in  charge  of  the  Elec- 
Division.  Since  1959  he  has  been 
or  of  Establishments  in  the  Minis- 
n  the  retirement  of  Sit  Reginald 
Mr  Murray  will  be  responsible 
e  Divisions  in  the  Ministry  deal- 
th  electricity,  gas,  iron  and  steel, 
afety  and  health  in  mines  and 
».  Mr  M.  Fhtt  will  be  the  deputy 
ry  and  will  be  responsible  for 
dealing  with  coal,  petroleum  and 
nics  and  statistics, 
new  president  and  chairman  of 
Electrical  Trades'  Commercial 
lers'  Association — installed  at  the 
general  meeting  last  Friday^re 
vith  AEI-Hotpoint.  The  president 
I.  D.  Lake,  who  was  a  sales  execu- 
ith  Pascalls  Ltd.  until  joining  the 
otpoinl  Co.  in  June,  1959,  as 
I  sales  manager,  and  was  appointed 
director  last  January.  The  new 
lan  is  Mr  D.  N.  Hyde,  who  started 
Hotpoini  back  in  1934  in  the 
;  Department  and  was  subsequently 
Water  Healing  Department  until 
After  war  service  he  rejoined  Hot- 
for  six  months  and  then  spent  five 
on  the  sales  force  of  an  electrical 
laler,  but  be  rejoined  Hotpoint  in 
IS  a  sales  representative.  In  1959 
s  taken  off  the  "road"  and  trans- 
to  head  office  and  now  controls 
lolesale  force  of  the  company, 
d  of  the  Electrical  Measurements 
1  of  the  North  Eastern  Division 
CEGB  for  the  past  ten  years.  Mr 
Moore,  M.i.E.F...  retired  on  30  Nov. 


after  40  years'  service  in  the  north  east 
coast  electricity  supply  industry  ('ESH, 
page  70).  A  frequent  contributor  to  our 
pages  over  a  long  period  on  matters 
relating  to  electricity  measuring,  Mr 
Moore  is  also  the  author  of  two  lEE 
papers  on  the  subject.  He  gained  earlier 
experience  with  the  Cambridge  Instru- 
ment Co.  Ltd.  and  was  with  the  New- 
castle upon  Tyne  Electricity  Supply  Co. 
from  1921  to  1929,  after  which  he  was 
meter  and  test  superintendent  with  the 
Sunderland  Corporation.  Mr  Moore  was 
president  of  the  EPEA  in  1945,  chairman 
□f  the  Radio  and  Measurements  Group 
of  the  lEE  North  Eastern  Centre  in 
1949-50,  and  has  served  on  BSI  commit- 
tees. To  mark  his  retirement  a  dinner 
was  given  in  his  honour  last  Monday. 

Mr  W.  E.  Hind  has  been  appointed 
manager  (home  sales)  of  British  Insulated 
Callender's  Cables.  His  responsibilities 
cover  all  aspects  of  the  company's  sell- 
ing activities  in  the  home  market.  He 
was  previously  deputy  manager  (home 
sales). 

Sir  Janes  R.  H.  HntclilMiii,  ft.,  d.s.o.. 
T.D.,  J.P..  has  been  appointed  a  director 
and  chairman  of  Glenfield  and  Kennedy 
Holdings  Ltd.  in  succession  to  the  late 
Mr  H.  Cowan-Douglas.  Mr  I.  D.  Latta, 
M.C.,  has  also  been  appointed  a  director. 

Mr  H.  Howarfh.  Mr  L.  Stanwordi  and 
Mr  F.  M.  Ward  have  joined  the  board 
of  Burco-Dean  Ltd. 

Surprise*    Surprise!!    Mr    T.    Coalca, 

M.ENO..     Itf.I.E.E..     M.1.MECH.E..     who     has 

been  deputy  chairman  of  the  North 
Western  Electricity  Board  from  Jan.. 
1956,  has  been  anpolnled  general 
manaiter  of  the  British  Em  Marketing 
Board.  Aeed  53.  he  will  be  the  three- 
year-old  Board's  first  seneral  manaaer, 
at  a  salary  of  over  £5.000  p.a.  we  under- 
stand. Aoart  from  war  service— in  the 
Royal  Navy  fAir  Branch)— Mr  Coates 
has  served  in  the  Electricity  Suppiv 
Industry  tbrouehoui  his  career.  Educated 
at  O'indle  and  Liverpool  University,  he 
ctaried  as  a  college  anorentice  with 
MetroDolitan-Vickers.  In  1934  he  joined 
Ibe  Liverpool  Corooration  undertaking, 
•'•biequentiv  holdins  successive  appoint- 
ments, and  ultimately  as  dcnuty  eilv 
Hcctrica!  engineer  from  1945.  From  1948 
to  1955  he  was  manawr  of  Manweb's 
No.  3  sub-area.  He  was  also  chairman 
of  Hie  lEE  MersEv  and  North  Wales 
Centre  in  1953-54.  His  many  friends  will 
inin  u^  in  wishine  bim  all  success  in  his 
new  sphere,  where  he  starts  on  2  Jan. 


OBITUARY 

Mr  H.  Peart,  representative  of  Belling 
and  Co.  Ltd.  on  the  north  east  coast, 
died  on  15  Nov. 

Mr  Hafry  Moss,  m.i.e.e.,  F.t.E.s.,  a 
former  well-known  electrical  contractor 
in  Bradford,  died  on  20  Nov.,  aged  81. 
He  retired  in  June,  1940,  from  the 
business  which  be  started  before  the  first 
world  war.  He  had  been  a  member  of 
the  Executive  Committee  of  the  Brad- 
ford branch  of  the  Electrical  Contracton' 
Association  for  27  yeara,  and  also  acted 
as  hon.  secretary  of  that  branch  for  a 
long  timci  and  was  chairman  for  eight 
years.  For  about  ten  years  he  was  a 
member  of  the  National  Council  of 
the  EC  A  and  its  allied  associations.  A 
great  protagonist  of  the  electrical  way 
of  life,  while  stressing  the  need  for  care. 
he  was  associated  with  several  early 
electrical  plans  before  starting  up  in 
business  on  his  own  account.  As  manager 
for  the  firm  responsible,  he  designed  and 
installed  the  hydro-electric  plant  at 
Grass  ington,  which  was  opened  io 
October,  1908.  This  had  one  30  b.h.p. 
vertical  shaft  turbine  operating  on  an 
8  ft  head,  utilising  the  waters  of  the 
River  Wharfe  above  Linton  Falls.  He 
installed  electric  lighting  in  several 
Baildon  houses  years  before  a  public 
supply  became  available  and  introduced 
electricity  to  Eccleshill  by  persuading  the 
authorities  to  run  the  first  overhead 
cables  in  Bradford.  He  also  claimed  to 
be  the  first  contractor  in  the  country  to 
introduce  an  easy-payment  scheme  for 
electrical  installations.  His  death  will  be 
mourned  by  his  many  old  friends  in 
the  contracting  industry. 

Mr  T.  L.  Moffat,  the  Scots-bom  de- 
signer of  the  well-known  cookers  of  that 
name,  died  in  Toronto  on  24  Nov.,  aged 
98.  He  went  out  to  Canada  in  1867  with 
his  father,  who  started  to  make  ploughs, 
and  Mr  T.  L.  Moffat  subsequently 
initiated  the  cooker  business. 

Mr  G.  H.  Pearson,  o.b.e.,  a.m.i.ce., 
formerly  assistant  mechanical  engineer 
to  (he  Southern  Railway,  died  on  25 
Nov.,  aged  85. 

Mr.  E.  H.  Jesty,  a. m.i.e.e.,  technical 
officer.  Chief  Engineer's  Department  of 
ibe  London  Electricity  Board,  died  on 
24  Nov.,  aged  59.  Latterly  he  bad 
been  primarily  engaged  on  liaison  and 
budgetary  work.  He  had  spent  a  period 
in  France  under  the  interchange  system 
during  which  be  initiated  a  strong  link 
with  Electriciti  de  France.  Prior  to  1948 
he  was  deputy  mains  superiniendent  with 
Ibe  London  Electricity  Supply  Corpora- 
tion Ltd.  and  joined  the  LEB  as  techni- 
cal officer  (design  and  planning).  Mr 
Jesty  was  also  a  frequent  contributor  to 
the  Electrical  Times,  particularly  on 
the  early  history  of  the  electricity  supply 
industry,  of  which  he  had  made  a  close 
study,  and  in  our  Christmas  issues  of 
1950  and  1951  he  outlined  some  of  the 
work  of  marauding  companies  which 
operated  without  statutory  powers  in 
London  in  the  I880's,  and  provided  some 
interesting  early  records.  He  was  a  mem- 
ber of  the  Chief  Technical  Assistants' 
Association  and  the  Engineers'  Guild. 
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Testing  modern  instruments 


SIMPLIFICATION  of  testing  routine 
has  formed  the  theme  on  which 
Nalder  Bros  and  Thompson  have  recon- 
structed their  instrumeat  testing.  The 
modernised  test  routine  and  equipment 
will  aid  the  company  to  meet  the  quicker 
deliveries  now  required  for  their  expand- 
ing instrument  market  by  customers  both 
at  home  and  overseas. 

It  is  now  20  years  since  Nalders  were 
last  reorganised  completely.  With  the 
growth  of  business  and  increasing  re- 
quests for  shorter  delivery,  it  was  decided 
to  redesign  the  test  facilities  on  modem 
lines. 


Test  RooDH 

The  new  test  rooms  have  been  de- 
veloped over  a  period  of  three  years  and 
have  recently  been  brought  into  service. 
The  test-room  temperature  is  thermo- 
statically controlled  and  a  high  level 
of  illummation  ensures  comfort  for  the 
employees. 

The  new  rooms  have  40  testing  desks 
and  these  have  been  carefully  planned 
to  eliminate  connection  errors,  at  the 
same  time  ensuring  that  they  are  kept 
clear  of  wires.  Supplies  for  testing  each 
particular  type  of  meter  or  relay  are 
brought  to  specific  desks  from  generating 
plant  housed  in  a  separate  substation. 
To  speed  testing  procedure,  special  cables 
have  been  installed  in  under-floor  ducting. 
All  tests  circuits  are  made  by  twin  or 
multiple  core  cables  connected  by  plug 
and  socket  to  the  test  benches  and  then 
to  the  standards  or  instruments  to  be 
calibrated. 


Scope  of  Te§t  Desks 

The  test  desks  cover  six  main  testing 
requirements  : 

(1)  Calibration  and  testing  of  all 
ordinary  ammeters  and  voltmeters,  both 
switchboard  and  portable  types. 

(2)  Three-phase  instrument  calibration 
and  testing. 

(3)  Frequency  meter  calibration  and 
testing. 

(4)  Overload,  directional  and  special- 
ised relay  testing  and  calibration.  These 
desks  employ  a  system  of  electronic 
contact  amplification  for  testing. 

(5)  A  scaling  department  dealing  with 
individual  scaling  and  accurate  printing 
of  instrument  Kales  following  calibration. 

(6)  A  subs  Ian  dards  department  for 
calibrating  or  testing  all  standard  instru- 
ments built  lo  special  orders.  Standard 
instruments  used  in  other  sections  of  the 
meter  lest  are  also  checked  on  these 
benches. 

In  addition  to  these  routine  test  facili- 
ties, the  co-npany  has  installed  a  ther- 
mostaiicaily  controlled  and  timed 
humidity  cabinet  for  proving  instruments 
destined  for  tropical  use. 

Testing  Supplies 

For  high  frequency  and  three-phase 
calibration  and  testing,  power  is  obtained 
from  motor- gen  era  tor  sets  housed  away 


from  the  test  room  and  remotely  con- 
trolled by  push-button  for  both  speed 
and  power  factor.  One  particular  machine 
is  thought  to  be  unique.  It  consists  of 
a  motor  coupled  to  four  three-phase 
generators.  The  machines  are,  a  voltage 


generator,  a  frequency  doubkr  and  i 
current  generator  combined  with  s  bt- 
quency  doubler.  The  machines  provide 
an  output  ranging  from  100  c/s  to  SWcji 
with  complete  phase  angle  control  timD 
zero  lag  to  zero  lead. 


Rationalising  equipment 
production 


CURRENTLY  carrying  out  a  pro- 
gramme of  expansion,  MTE  Control 
Gear  Ltd.  is  typical  of  smaller  enter- 
prising firms  set  up  after  the  war.  The 
company  specialises  in  design  and  con- 
struction of  motor  control  panels  and 
cubicles,  also  manufacturing  the  neces- 
sary electromagnetic  relays  and  contac- 
tors. A  wide  range  of  applications  is 
catered  for;  from  sewage- works  pump- 
ing installations  to  air-conditioning  plant 
and  automatic  machine-tool  drives. 

Simplicity,  standardisation  and  inter- 
changeability  may  be  said  to  be  key  words 
in  describing  the  design  and  production 
methods  of  the  company.  Resulting  from 
diRiculties  experienced  in  obtaining  lay- 
out draughtsmen.  MTE  introduced  the 
use  of  pre-drilled  and  slotted  support 
members  in  the  assembly  of  control 
panels.  This  not  only  greatly  reduces 
drawing  office  time,  but  gives  flexibility 
of  layout  and  simplifies  assembly  in  the 
shop.  The  "modular"  concept  also  ex- 
tends to  relay  and  contactor  design,  the 
emphasis  being  on  unit  construction  with 
as  many  interchangeable  components  as 
possible.  The  number  of  replacement 
parts  necessary  has  thus  been  cut  down, 
making   for  easier  maintenance. 

In  the  design  of  certain  other  specialist 
control  devices  manufactured,  the  com- 
pany have  followed  a  policy  of  adapta- 
tion of  simple  but  effective  ideas.  One  of 
these,  the  "Discmag,"  is  an  electrically 
actuated    brake    for    abruptly    slopping 


machine-tool  drives.  This,  in  prin- 
ciple, is  a  spring-loaded  disc  fiidioi)- 
clutch  with  a  fixed  body.  Held  nkucd 
while  the  motor  is  running  by  the  uries 
current  of  the  motor,  interntption  of 
supply  engages  the  brake,  hringiiit  the 
machine  to  an  immediate  standstill. 

The  firm  have  solved  the  problem  of 
sequential  switching  of  solenoid  or 
similar  loads  with  equipment  the  bui* 
of  which  is  a  standard  GPO  paltera  uni- 
selector. Normally  a  uni-selector  steppinS 
contact  cannot  make  or  break  loails 
much  above  12  W  though  they  can  sjftly 
carry  a  current  of  ]  A  continuoi'^ly.  An 
obvious,  but  complex,  arrangement  lO 
utilise  the  full  current  carrying  cspieiiy 
is  to  employ  a  number  of  subsidiaiy 
relays,  each  rated  at  I  A  breaking,  witb 
the  coils  energised  by  the  uni-sclecioi.  lo 
the  MTE  "Unicontrol"  system,  only  oae 
breaking  relay  is  used,  the  coil  of  wbidi 
is  energised  to  break  each  time  the  uni' 
selector  "steps."  The  contacts  of  thi* 
relay  are  inserted  in  the  return  line  of 
the  uni-selector  wiper  arm.  effectively 
transferring  the  breaking  function  fm" 
the  selector  contact)  to  the  reUty.  Coa~ 
neciions  to  the  load -are  made  via  ploS 
sockets,  the  intention  being  lo  facilitat* 
alterations  to  the  switching  sequence  by 
simply  changing-round  plug  leads  frotti 
the  load  circuils.  Apph'cation  of  sucb  • 
system  lo  process  oc  marine-tool  control 
considerably  reduces  the  relay  dmiitfT 
which  would  normally  be  required. 
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Future  for  appliance  sales 

ECONOMISTS  PREDICT  DEMAND  TRENDS 


ION  of  future  sales  treads  for  four  major 
I  api^anccs  is  attempted  in  an  article  pub- 
i  the  November  issue  of  National  Institute 
new*  The  overall  conclusion  is  that  the  fast 
id  of  the  past  decade  must  be  regarded  as 
Jiat  in  the  1960's  demand  is  not  likely  to 
n  2i  to  5%  per  year.  The  review  alleges  that 
;  have  been  too  optimistic  about  the  future 
land,  although  in  some  instances  the  intro- 
nuch   cheaper    appliances   could    alter    the 

n  of  past  sales  figures  shows  that  for  the 
es  together,  sales  rose  at  a  rate  of  18% /year 
E  constant  prices)  from  1950  to  1955,  and  at 
>m  1955  to  1959.  The  prospect  for  1959  to 
ise  of  2i  to  5  %  a  year,  with  no  acceleration 
to  70.  Output  is  likely  to  go  up  a  little  more 

ales. 

mean  that  consumers  will  spend  increasing 
>ther  electrical  appliances  in  the  home?  The 
des  that  it  does  not.  The  four  items  reviewed 
>ver  two-thirds  of  consumers'  total  purchases 
electrical  goods. 

>  individual  appliances,   the  following   pre- 
made — and   developed   in   more  detail,   of 
B  survey  itself: 

nachines.  The  upward  trend  will  probably 
y  the  mid-1960's.  On  optimistic  assumptions, 
965  could  reach  about  1*3  million,  which  is 
lan  actual  home  supplies  (as  distinct  from 
L  Capacity  in  the  industry  is  put  at  2  million 

IT. 

leaners.  Sales  may  rise  to  1*4  to  1*7  million 
Kties,  and  then  level  off  and  fall  a  little.  This 
th  1959  home  supplies  of  1*5  million  and 
>ver  2  million. 

}rs.  Sales  are  estimated  as  just  beginning  to 
nass  market.  Ownership  is  rising  rapidly.  Yet 
?ll  not  rise  above  the  1960  level,  when  prob- 

million  refrigerators  will  prove  to  have  been 
:>ut  7%  of  the  households  in  the  UK  bought 
srator.  Rejdacement  demand  will  be  negligible 
ars  yet.  The  industry  has  capacity  for  about 
its  a  year. 

sets.  Increase  in  demand  will  begin  to  slow 
ularly  after  1963  to  64.  Yet  prospects  of  rise 

adjudged  as  good  as  for  any  other  of  the 
ecause  of  the  relatively  short  life  of  TV  sets, 
end  up  the  replacement  demand  in  the  next 
)emand  in  the  mid-sixties  is  placed  at  about 
lion  sets,  the  lower  figure  being  about  equal 
rapacity.  This  assumes  replacement  after  six 


Institute  Economic  Review  is  published  by  the 
titutc  of  Economic  and  Social  Research  from 
nch  Street,   Smith  Square,   S.W.I.   Single  copies 


Causes  of  Demand  Changes 

The  major  part  of  the  survey  is  devoted  to  consideration 
of  the  effects  of  various  changes  in  circumstances  qn 
demand.  Again,  these  may  be  discussed  under  a  number 
of  headings. 

Income  effects.  It  seems  that  if  real  incomes  increase 
by  10%,  and  other  factors  remain  unchanged,  then 
demand  for  consumers'  durables  is  likely  to  grow  by 
between  15  and  30%.  Because  domestic  appliances  have 
on  the  whole  high  initial  cost  and  low  running  cost,  HP 
can  be  a  major  factor  in  accelerating  increase  of  owner- 
ship. 

Price  effects.  Prices  in  real  terms  are  judged  to  have 
fallen  since  1950.  Relative  retail  prices  of  TV  sets  and 
refrigerators  have  fallen  by  a  third,  those  of  washing 
machines  by  a  quarter,  and  those  of  vacuum  cleaners  by 
a  fifth.  Price  movements  such  as  these  may  have  stimu- 
lated demand  by  30  to  50%.  There  is  probably  some  link 
between  income  and  price  effects. 

Learning,  saturation  and  replacement  effects.  Price  and 
income  effects  do  not  explain  away  the  whole  of  the  rise 
in  demand.  There  is  a  "learning"  process.  It  takes  time  for 
consumers  to  find  out  about  unfamiliar  goods.  Learning 
combines  with  income  and  price  effects  to  adjust  demand 
to  an  initial  slow  rise  followed  by  a  fast  increase.  Then 
saturation  effects  begin  to  come  into  play.  Saturation 
effects  are  not  necessarily  tied  to  ownership  of  one  only 
of  the  appliances  concerned;  but  there  may  be  a  pause 
before  there  is  any  general  move  to  ownership  of  more 
than  one  appliance.  Thus  saturation  level  is  not  something 
that  can  be  fixed  ahead  for  long  periods  of  time.  It  is 
relevant  in  terms  of  saturation  to  remember  that  in  the 
UK  the  number  of  households  has  been  increasing;  it 
has  grown  by  over  20%  since  1945. 

Short  Term  Outiooks 

Besides  its  long  term  look  at  prospects,  the  survey  con- 
siders the  years  immediately  ahead.  For  washing  machines, 
it  is  reckoned  that  currently  37%  of  households  own  an 
appliance.  Some  sort  of  saturation  level  is  predicted  at 
80%  of  households,  on  a  basis  of  people  living  on  their 
own  and  of  those  who  prefer  laundries.  Saturation  is 
likely  to  be  reached  in  the  early  1970's.  Sales  to  new 
buyers  are  not  expected  to  rise  above  1959  levels,  and  they 
wi\l  very  soon  begin  to  fall.  Replacement  sales  are  only 
just  beginning  to  be  significant. 

In  true  short  term  movements,  changies  in  HP  terms 
account  for  over  two-thirds  of  total  changes  in  sales.  And 
removal  of  PT  might  bring  a  20  to  50%  increase  in 
demand. 

For  vacuum  cleaners,  HP  changes  account  for  only 
about  one^third  of  short-term  changes.  Abolition  of  PT 
might  raise  demand  15  to  30%.  Recovery  in  output  is 
predicted  for  1961. 

Refrigerators  on  analysis  showed  no  clear  relation 
between  HP  and  sales.  There  is  likely  to  be  a  bigger  link 
here  in  the  future,  with  more  refrigierators  being  bought 
by  working  class  owners. 
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Transfonners  in  court 


RESTRICTIVE  PRACTICES  CASE  CONTINUES 


WITNESSES  called  by  the  Transformer  Manufac- 
turers* Association  are  currently  giving  evidence 
beiore  the  Restrictive  Practices  Court  and  being 
cross-examined  by  counsel  for  the  Registrar  of  Restrictive 
Iraoing  Practices.  When  the  case  was  resumed  on  Tuesday 
last  week  (tor  earlier  reports  see  Electrical  Times, 
24  November),  counsel  for  the  Association  continued  his 
opeomg  aaoress  on  the  question  of  the  electricity  supply 
industry.  Previously,  he  had  dealt  broadly  with  general 
questions  and  had  touched  on  the  question  of  export. 
Export  prices  were  the  subject  of  an  agreement  amongst 
memoers  of  the  Association  separate  from  that  applying 
to  s^ies  in  tne  UK,  he  pomted  out.  However,  the  Associa- 
tion claimed  that  the  working  of  the  export  agreement 
depenaea  on  tne  tree  communication  ot  technical  and 
otncr  information  amongst  members.  They  would  be 
unwilling  to  share  such  iniormation  if  at  a  given  time  they 
were  competing  in  prices  in  the  home  market.  In  conse- 
quence, aoanaonment  of  the  home  agreement  would 
sooner  or  later  lead  to  less  of  the  export  agreement. 

On  the  question  of  supply  industry  purchases,  it  was 
said  that  electricity  boards  had  made  it  clear  to  manufac- 
turers that  each  expected  the  same  terms.  The  Association 
did  not  complain  ot  tne  boards  co-operating  on  this  ques- 
tion of  price,  as  they  did  in  matters  of  standardisation. 
Manufacturers  had  consented  in  1952  to  a  cost  investiga- 
tion of  large  transformers,  but  this  was  postponed  when 
a  Monopolies  Commission  investigation  was  ordered. 
After  the  Monopolies  Commission  had  reported,  electricity 
authorities  indicated  that  they  would  have  nothing  to  do 
with  a  cost  investigation,  on  the  grounds  that  the 
Monopolies  Conmiission  had  expressed  disapproval  of  a 
common  level  of  prices. 

Ip  1958,  there  were  discussions  about  prices  for  larger 
transformers  to  be  produced  in  the  future.  The  manufac- 
turers had  suggested  that  prices  should  be  based  on 
average  of  all  manufacturers'  costs  for  transformers  above 
50%  in  excess  of  the  largiest  ratings  manufactured.  The 


What  it's  all  about  .  .  . 

The  ten-member  Transformer  Manufacturers'  Association 
is  defending  before  the  Restrictive  Practices  Court  its 
agreement  providing  minimum  prices  for  transformers 
sold  for  use  in  the  UK..  To  succeed,  it  has  to  satisfy 
the  Court  that  restrictions  on  trading  in  the  agreement 
are  not  against  the  "public  interest'*  as  defined  in  the 
RTP  Act.  The  Act  sets  out  seven  acceptable  justifications 
of  restrictions,  and  the  Association  is  claiming  to  meet 
four  of  these.  Briefly,  these  are :  the  agreement  protects 
the  public  against  injury  in  connection  with  the  use  of 
transformers;  it  brings  substantial  benefits  to  purchasers 
and  users  which  would  be  lost  if  the  agreement  were 
abandoned;  it  is  necessary  to  enable  members  of  the 
Association  to  negotiate  fair  terms  with  powerful  pur- 
chasers such  as  the  CEGB  and  area  boards;  and  its 
abandonment  would  harm  export  trade.  The  case  began 
on  Monday,  21  November,  and  will  last  several  weeks. 


electricity  authorities  had  wanted  costs  based  on  the 
lowest  manutacturers'  costings,  for  translormers  100 
excess  ol  existmg  ratings,  ^uosequentiy,  it  was  sugg 
by  tne  electricity  boards  tnat  future  contracts  snoui 
on  a  cost  plus  oasis  as  a  temporary  measure. 

Evidence 

First  witness  of  the  Association  was  Mr  R.  M.  Ch 
a  consultant  witn  Englisn  niectnc  Company.  He  sai( 
ine  oasis  ot  tne  Association  s  agreement  was  level 
ana  level  pertormance.  As  regards  tne  EE  Cood 
business  in  larger  transformers  nad  fallen  away  so 
mat  only  b2%  of  the  company's  proauctive  capacit 
iii^ely  to  be  used,  compared  with  9D%  in  1959.  ine> 
budgeting  for  an  even  smaller  capacity  in  196J 
Ctiariey  emphasised  that  a  consideraole  scale  of  rei 
was  necessary  to  meet  demands  ot  overseas  markets, 
translormers  had  to  t>e  supphed  for  higher  voltages 
were  required  in  the  UK« 

DeaUng  with  competition  in  export  markets  in 
years,  lie  said  it  was  very  serious,  and  the  amoi 
ousiness  a  company  was  able  to  get  in  the  expor 
was  decreasing.  The  Association  price  agreement 
tremendous   help  in   obtaining  such   busmess.  £xi 
of  the  Association  helped  tne  manufacturers  to  me 
great  variety  of  requirements  by  overseas  customei 
said  he  had  heard  criticisms  abroad  of  level-price  ten 
based  on  tne  assumption  that  such  prices  were  nece 
at  an  unreasonably  nigh  level.  However,  the  critics ; 
that  when  they  had  a  number  of  tenders  at  level 
with  other  features  reasonably  level,  they  were  a 
use  their  engineering  instinct  to  select  the  tender 
suitable  to  tnem.  Wtien  prices  were  different,  with 
features  also  differing  widely,  it  was  difficult  to 
not  placing  the  order  with  one  of  the  lowest  tenden 

In  cross-examination,  Mr  Charley  agreed  that  th 
feature  of  competition  in  the  agreement  was  in  q 
The  Association  had  gone  a  long  way  in  making  the 
ment  favourable  to  the  purchasers  by  taking  an  a 
of  the  three  lowest  cost  producers.  It  was  not  the  int 
of  the  agreement  to  prevent  a  customer  from  havi 
benefit  of  the  lowest  cost  producer.  He  felt  that  ' 
price  cutting  would  be  inevitable  if  the  agreemenl 
abandoned.  Prices  would  drop  to  an  alarming  degn 
some  firms  would  be  brought  to  the  verge  of  bankj 
However,  if  some  manufacturers  stopped  product^ 
remaining  capacity  would  accord  more  closely  ' 
demand. 

Mr  Charley,  who  was  in  the  witness  box  for  foui 
completed  his  evidence  by  explaining  that  comf 
overseas  from  local  manufacturers  applied  mainly  tc 
transformers,  up  to  a  few  kVA  in  rating. 

The  next  witness  was  Mr  R.  M.  Hobill  (| 
manager,  Ferranti  Ltd.  transformer  dept.),  who  con 
that  loss  of  the  Association's  home  price  agreement 
make  the  export  agreement  ineffective.  Continental 
petitors  quoted  "absurdly  low  prices"  in  foreign  m 
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idoH  of  Export* 

^StcrliBg 

<=over  25%  increase 
f  =  1{|%  to  25%  increase 
S=10%+  to  I0%- 
-  =  10%  to  25%  decrease 
r=over25%  decrease 

on  previous  year's  figures. 


iXPORTS 
MPORTS 

October 


>VERING  from  the  serious 
:line  during  September,  exports 
ypes  of  electrical  goods  rose  to 
2-3  millioa  in  value  last  month — 
le  monthly  average  for  the  year, 
il  tor  October,  although  the  best 
lay  (an  improvement  to  some 
lue  to  the  ending  of  the  tally- 
Irike  in  [he  Port  of  London),  is 
tie  different  from  that  of  the 
inding  monlh  of  1959.  Compared 
I  year,  the  heavy  plant  side  of 
istry  suffered  a  sharp  reduction 
irts.  particularly  in  respect  of 
■nen  over  7,500  ItVA,  exports 
;h  amounted  to  £367,831  last 
as  against  £1,093,622  a  year  ago. 
(ports  of  radio  and  electronic 
nt  were  over  £500.000  down  on 
ne  month  of  1959.  But  the 
e  industry  shows  a  more  favour- 
ne  with  another  steady  increase 
•h  washing  machines  made  a 
contribution,  although  domestic 
itors  suffered  a  setback, 
decline  in  cable  exports  con- 
ill  branches  being  affected, 
ring  the  markets,  by  far  the 
improvement  has  occurred  in 
generally,  and  in  Western 
y,  Netherlands.  Italy,  Norway 
imarlc  in  particular,  but  exports 
USA  dropped  sharply, 
ig  to  electrical  goods  imported, 
e  noted  that  those  for  refrigera- 
e  shrunk  considerably,  but  total 
'.  imports  increased  once  again. 
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D*icr>(.iion 

Exporo 

^.tua  il) 

Imponi 

V,l«  (£) 

Oa.  I9W 

0«.  I960 

Oct.  1959 

0«.  I960 

[»*»lu»»l(»kW       

407.Ma 

D>«(l  onr  200  kW         

1*0.51 1 

98,801 

Sum  urbina  drrnn      

S.MI 

111,519 

Wi»find(Blurl>inn 

Willi  i.e.  ind  othir  prim*  monn 

301.147 
IIM.3« 

431.039 

96.697 

P40.S98 

rJS.171 

38;i40 

«3.106 

60.111 

471,017 

Mocon,  f.h.p. 

3l»jl4 

119.1  SI 

M<nan  I-ISO  h.p 

516.015 

445,796 

I44J19 

194,205 

Ochirmscon       

3*a,iM 

lll.Mi 

179!086 

Conoitan  and  nclinin           

,,g:3! 

aa 

ril.0S9 

100.854 

M.17I 
I.10S.W1 

465,111 
715.187 

87,066 

220.998 

JMol.Utcuicainmt        

«.7»B,JSi 

4.T47J173 

460JSI 

7S6.9SS 

BiCKhx.  prlinimndHru       

ILimpifilimani.  ovarii  V 

608.33  r 

511716 

113,171 

6i:4S8 

LampifiU'nani,  ur<d*rUV       

31.840 

18.U3 

84J50 

RHio'ind  alKtrenic  s«r 

3.846>S4 

3.3IM04 

1,450.051 

1,675,965 

l.5<l.4ai 

1.166.996 

Cook.r,     

51766 

40.S36 

13!mS 

18469 

Octwr  coaMiif  ip|tiiuc«  ind  pint      ... 

1  0,673 

116.917 

6.761 

37.135 

186,858 

209.939 

Wl«rh«t«r.                                 'Z 

7.S11 

1   1.481 

149.758 

si.oii 

76.500 

140.670 

158.477 

Floor  poliihan 

S8.I07 

FoaJmlian          

SI,36S 

t4!l9t 

}    «.™, 

831,870 

30,045 

Wiihinf  michlna  iind  dr^r  pini 

86.118 

Danailie  ralriianian  and  pira 

71B.7M 

553,730 

L81.T80 

110.547 

Othar  ■ppMineai  and  pvtj 

313.7M 

M3,994 

roi.(,09™iuc*tw(.<™«        

1JJ7.6M 

Porubla  powar  cooh       

166.119 

183.118 

Arc  wild if>(  plini            

ItHiiunnwddins  plini            

50.153 
1S.BM 

SM69 
10.689 

}         70.466 

61,560 

Elactricfunuuf     .:        

105.111 

S0.335 

SlinilMrtippimin         

i30.mi 

98.111 

1  5.661 

r  i.m 

■S:S 

}       127.411 

193.406 

2  1.097 

146,155 

Fa«            

77.361 

64.653 

338.186 

OttwHlfhcIni  •Tuipmtnl 

97J01 

58.613 

336.BI39 

198,417 

F>ip«r  InitiUtad  abl«      

417.16* 

381.457 

Rubbar  iniuliKd  c>bl« 

186.389 

Isa-BW 

179,193 

193.546 

Othamblat  and  wirw   ... 

105;«76 

r«o(,  oH  «W..  »d  wita            

1.6*3.122 

i.i9i'.9ri 

331.117 

157.149 

109,744 

Ele«rlolvnr<      

87.103 

117,159 

M,-*! 

56.198 

AllocbaranidH  ... 

1.8M.S58 

I.33S.847 

1,536.161 

1,940,358 

Totml          

11.313.094 

11.344.691      1         4,114.000 

5,048.730 
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POWER  SUPPLY 

Statistics  for  October 


BASIC  6K0WTH  M  OUrPUT  OF  CEG I 


OUTPUT  capacity  of  generating  plant  rose  by 
258  MW  during  October,  principally  as  a  result  of 
commissionings  by  the  CEGB  shown  in  the  table. 
The  output  capacity  of  the  CEGB  is  now  26,295  MW 
and  the  total  for  the  three  boards  has  risen  to  29,099  MW, 
or  6*1%,  higher  than  in  October,  1959.  Although  the  set 
at  Skelton  Grange  "B*'  is  designated  No.  11,  it  is  actually 
the  first  set  commissioned  in  the  **B*'  station  which  wiU 
ultimately  have  four  120  MW  turbo-alternators.  Spondon 
"H"  has  back-pressure  sets  installed  and  supplies  large 
quantities  of  process  steam  to  a  nearby  chemical  works. 

Electricity  sent  out  by  the  CEGB  rose  during  the  month 
to  9,048  million  kWh.  For  the  NSHEB  and  SSEB  the 
corresponding  outputs  were  190  million  kWh  and  596 
million  kWh,  giving  a  total  for  the  three  boards  15*6% 
higher  than  in  October,  1959.  Referring  to  fuel  con- 
sumption, there  is  a  notable  decline  of  31%  in  the 
quantities  of  coke  and  breeze  burnt  and  the  consumption 
now  amounts  to  only  1-9%  of  the  coal  consumption.  On 
the  other  hand,  coal  consumption  has  risen  by  17-2%  over 
the  same  period  last  year,  and  oil  consumption  is  also 
up  by  nearly  30%  to  480,000  tons. 

Electricity  Board  Sales  Progress  In  October 


Board 

Electricity 
sent  out 

in  millions 
of  units 

% 
Increase 

In  Oct. 

1959 

London   ...        ...        ...        ...        ... 

South  Eastern 

Southern           

South  Western 

Eastern    ... 

East  Midlands 

Midlands... 

South  Wales      

Merseyside  and  N.  Wales       

Yorkshire          

North  Eastern 

North  Western 

Direct  Supplies  by  CEGB       

CEGB  Total       

788-7 

5475 

727- 1 

337-2 

882-8 

746-4 

985- 1 

528-6 

573-4 

980-4 

548  8 

947- 1 

314-8 

20-1 
14-7 
17-1 
18-2 
18-1 
17-6 
16-9 

7-9 
147 
19  0 
16-6 
14-6 

1-0 

8,907- 9 

15-8 

South  of  Scotland         

North  of  Scotland        

699  6 

15-4 

156-0 

20-5 

Table  excludes  area  board  purchases  from  other  sources 
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Sales  by  the  area  boards  show  a  rise  of  13-4%  ovej 
October  last  year  when  the  usual  corrections  have  been 
made  for  average  temperature  and  number  of  workiz^ 
days.  Before  these  corrections  are  made,  the  increase  in 
sales     amounts    to    15-6%    and,    although    Londoa  aod 
Yorkshire  have  raised  their  sales  by  about  20%,  the  lise 
is  more  evenly  distributed  among  the  area  boards  than 
last  month.  Records  of  sales  over  the  past  12  months  show 
that  the  Southern  Board  has  the  largest  increase  at  16*2%, 
but  the  Yorkshire  Board  lags  only  slightly  at  16%. 

New  plant  commissioned  In  Octol>er 


Alternator 

Boiler 

Station 

Plant 

MW  rating 

kib/hr  rating 

No. 

and  maker 

and  maker 

Aberthaw  (SWa) 
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100 

755 

C.  A.  Parsons 
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High  Marnham  (EM) 
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200 

1.400 

English  Electric 

Int.  Combustion 

Skelton 

II 

120 

860 

Grange  "B"  (Y) 

C.  A.  Parsons 

Mitchell 
180 

Spondon  "H"  (EM) 

26 

Foster  Wheeler 
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Providing  for  partitioMts 


ttttXX    NEW  ZEALAND  INSTALLATION  DESIGN 


FEATURE  that  is  coining  into  greater  prominence 
in  the  design  of  the  office  accommodation  type 
^  of  building  is  partitioning  which  can  be  shifted 
Itered  to  comply  with  changing  requirements.  The 
of  partition  used  can  vary  considerably.  This  is  a 
where  co-operation  between  architect  and  electrical 
leer  is  essential  to  ensure  that  electrical  and  tele- 
e  services  are  provided  for  in  the  design, 
ider  construction  at  present  in  Wellington,  New 
ind,  is  an  11 -storey  departmental  building,  with 
al  floor  area  of  227,000  sq  ft.  Like  most  State  pro- 
it  was  designed  and  is  being  supervised  by  the 
stry  of  Works.  The  building  is  of  reinforced  con- 
,  with  false  removable  ceiling  panels  suspended  below 
I  level  on  each  floor.  Heating  is  provided  by  hot 
r  convectors  spaced  around  the  periphery  of  the 
ling  under  window-sill  level,  the  pipes  and  finned 
ng  elements  being  enclosed  in  continuous  runs  of 
:  metal  casings.  Advantage  has  been  taken  of  these 
to  incorporate,  in  the  base,  wiring  ducts  for  power 
telephone  cabling. 

le  basic  wiring  for  lighting  is  run  in  t.p.s.  cabling  in 
:alse  ceiling  space,  circuits  being  first  taken  to  junc- 
boxes  and  thence  to  particular  room  circuits  as 
tioning  below  requires.  Wiring  for  socket-outlets  is 
taken  into  the  ceiling  space  and  then  up  into  the 
i  in  the  convector  bases  above,  using  conduits  to  pass 
igh  the  slab.  In  addition,  provision  has  been  made 
outlets  which  may  be  required  away  from  partitions 

Phis  article  is  published  through  the  courtesy  of  the 
missioner  of  Works,  New  Zealand  Ministry  of  Works, 
system  described  was  mentioned  in  the  Ministry's  annual 
1  for  1959-60  as  having  been  developed  to  suit  partiticms 
ly  position. 


by  casting  2  in.  by  2  in.  wooden  plugs  into  the  floor  slabs 
at  regular  spacings.  These  can  be  drilled  and  outlets 
wired  from  the  ceiling  space  below. 

The  demountable  partitions  are  designed  to  butt  up 
against  the  ceilings  and  to  the  convector  enclosures,  and 
by  this  means  light  switch  wiring  can  be  led  down  to 
switch  positions,  and  extra  socket  or  telephone  outlets 
can  be  wired  across  from  the  ducts  in  the  convector  bases. 

The  partitions  are  prefabricated  in  several  standard 
panel  widths  and  in  various  types  to  allow  for  doorways, 
louvres,  junctions,  etc.,  so  by  choosing  the  appropriate 
panel  type  a  wide  variety  of  partitioning  can  be  arranged. 
The  sections  are  built  up  on  4  in.  by  2  in.  rebated  studs 
with  adjacent  sections  bolted  with  3  in.  wide  metal  clips. 
This  3  in.  space  provides  a  vertical  wiring  duct  which  is 
covered  by  a  removable  panel.  In  practice  the  carpenters 
in  the  prefabricating  shop  mount  the  flush  switch  boxes 
and  drill  the  studs  and  framework  as  required. 


Sockst  outkt 


"^  HQrdboord 
or 

^io  Plywood 


y^  ■  Wi*uDOBna 
or 

As  PlyWood 


studs    r«cc««cd    to 
oilow   eobl««   to  post 


Romovoblo 
fkirtlngfl 


Socket    coblos 


Removable    cover 


Above:  Section  of  partition  at  fhor  level, 
showing  how  socket-outlets  are  wired  from  duct 
formed  in  Inise  of  partitioning.  Wiring  comes  up 
through  floor  slab  to  the  duct  at  the  base  of  the 
partition,  main  lateral  runs  being  In  the  false 
ceiling  of  ^e  fhor  ^low 


Left:  Plan  view  of  junction  of  partitions, 
showing  how  3  in.  space  between  two  partitions 
is  used  as  cable  duct  to  bring  cable  down  from 
false  ceiling  space  to  light  switches.  Studs 
holding  partition  facings  are  drilled  before 
erection  to  provide  path  for  cables 
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equipment  for 


Industry 


Lend  at  a  glance 

THE  problem  of  measuring  industrial 
mechaDical  loads,  with  or  without 
recording  facilities,  is  a  diverse  one. 
"ElcoDtrol"  electronic  equipment  offers 
one  solution  of  wide  adaptation  in  the 
industrial  lield  whether  the  load  is  io 
lensloa  or  compression.  The  basic  unit, 
transducer  or  "load  cell,"  comprises  a 
small  container  housing  a  cylindrical 
high -tensile  billet,  drilled  through  the 
centre  and  with  a  number  of  fine  wire 
strain  gauges  secured  to  it.  These  units 
can  be  placed  under  the  feet  of  the 
machine,  tank,  rail  truck  or  hopper  or 
as  part  of  a  tensioning  device,  and  the 
minute  variations  in  length  are  con- 
verted by  the  gauges  to  electric  signals 
indicated  or  recorded  on  a  bridge-l)T)e 
instrument  balanced  for  no-load  condi- 
tions. The  signals  can  also  be  used  to 
operate  an  alarm  or  trip  circuit  in  the 
event  of  overload  beyond  a  prescribed 
level.  Elcontrol  Lid.,  Wilbury  Way, 
Hitchin,  Herts. 

Compact  eme^eocy  BoppUei 

IMPROVEMENTS  in  volume/output 
ratio  of  accumulator  cells  has  ex- 
tended their  application  to  self-contained 
emergency  lighting  supply  units  for 
buildings.  Equipment  available  consists 
of  "Chloride  High  Efficiency"  cells  in 
conjunction  with  a  battery  charger 
boused  in  a  sheet-stcci  cabinet.  There 
are  three  sizes  of  cabinet,  the  largest 
having  dimensions  4  ft  8  in.  high  hy 
3  tt  5  in.  wide  by  I  ft  6i  in.  deep.  Up 
to  26  cells  are  used  to  give  voltages  of 


12  V,  24  V  and  SO  V,  with  a 
capacity  of  60  Ah  for  a  10  hr  dis- 
charge. The  charging  unit  incorporates 
a  selenium  bridge  recti&er  and  200  V 
to  250  V  input  mains  transformer,  and 
there  are  facilities  for  either  rapid  oc 
trickle  charging  via  rheostats.  Failure 
of  mains  supply  actuates  a  mercury 
switch  which  connects  the  battery  to 
the  emergency  lighting  circuiL  Similar 
equipment,  but  intended  for  operating 
theatre  lighting,  allows  for  both  inter- 
ruption of  mains  supply  as  well  as  failure 
of  lamp  filaments.  Emergency  lighting 
is  switched  on.  in  this  case,  by  an 
external  relay  connected  in  series  with 
the  main  theatre  lighting  circuit  Chloride 
Baiieries  Lid.,  Exide  Wks,  Clifton 
Junction,  Swinton,  Manchester. 

High-eflSciency  bulkhead  light 

SOMEWHAT  unusual  is  the  applica- 
tion of  fluorescent  lamps  to  bulk- 
bead  lighting.  A  fitting  currently  avail- 
able employs  two  6  in.  4  W  lamp  units, 
connected  in  either  series  or  parallel, 
and  having  a  combined  light  output  said 
to  be  equivalent  to  that  of  a  60  W 
tungsten  filament  lamp.  It  has  a  normal 
pattern  cast-iron  body  with  a  hinged 
cover,  glass  dome  and  rubber  water- 
proofing gasket.  Basic  cost  is  £6  19s  6d, 
alternative  "Perspex"  dome  and  heavy 
galvanised  finish  extra.  The  same  firm 
makes  a  range  of  portable  bench  lights 
with  Dexible  mounting  stems,  making 
use  of  6  in.  to  21  in.  single  or  twin 
fluorescent  tubes.  These  fittings  are  ideal 
for  the  illumination  of  drawing-board 
and  other  close  work,  if ey lite  Ltd., 
Orchard  La,  Alton,  Hants. 


Plating  fliiduiess  measoKiBeit 

THICKNESS   of   industrial  protcctin 
coatings,  plating  in  particular,  li  of 
some  importance  in  defining  and-tono- 
sion  properties.  Several  types  of  iniini' 
ment   are   available    to  cover  thiduun 
measurement  of  a  wide  range  of  coatinii. 
The   "Kocour"   thickness  tester  uses  t 
coulomelric  method  for  measuremcm  id 
an  accuracy  claimed  to  be  ±5%  fort 
thickness  range  between  0-000004  id,  ud 
0-OOlS  in.  A  sample  area  of  platint  ii 
immersed  in  a  standard  stripping  ichi- 
tion  and  the  cell  so  formed  coDoecitd 
in  series  with  a  special  iniegratiog  mt\a 
which    gives    readings    proportioned  to 
electrolytic    current    density    muttipliid 
by  time.  When  stripping  is  completed. 
plating  thickness  can  be  estimated  fioin 
the    number    of    coulombs    passed.  A. 
second  instrument,  the  "BNF"  gau|e,  i» 
designed   specifically   for  nickel  phliov 
on  steel,  but  can  also  be  used  for  njcktl- 
plated  brass.  Its  principle  of  opentloiv 
is    based    on    the    thermo-electric  tSttM- 
of  the  junction  of  dissimilar  metals  au^k 
measurements  are  made  with  a  test  prob^^ 
used     in    conjunction     with    a    meui^ 
Although    less    accurate    than  tfae  £n- 
instrument,  it  has  the  comparative  advu 
tages  that  readings  can  be  taken  rapidl]^ 
and  by  a  non-destructive  method.  Tw^^ 
further  instruments  available  can  be  use^^ 
for    thickness    d etc rntina tion    of   coi^^ 
metallic  coatings;  one,   for  coatings  a^ 
magnetic  materials,  the  other,  suitable  f^= 
anodic   coatings,    making   use  of  edit^^E 
current    interference    effect.    Noili  c^ — 
Thompson   Ltd..  Hook  Rise,  TiAkoh 

An  adjustable  woifc-light 

FINGER-TIP  precision  adjuslmtn!  -«i 
any    position    within    its  radius    <^ 
action  is  claimed  for  a  spring-count^''' 
balanced    type    incandescent   lamp  nap 
port  This  also  provides  for  the  liTisp' 
shade  fitting  itself  to  be  directed  at  aU 
required    angles.     Several    models  are 
available,    having    either    two  or  ttine 
articulated  steel  arms,  with  a  diDJa  o' 
arm  length.  The  aluminium  lampshidt 
together   with   the   support,  is  supp^'^ 
stove-enamelled  in   any   of  six  coloius. 
The  support  can   be  fitted  either  inlli 
a  portable  desk-top  base  or  one  of  Svi 
brackets  for  various  permanent  moiutini 
situations.    Of   Norwegian   origin,  il  is 
said  to  be  competitively  priced.  The  tOOl 
Lamp  Co.  Ltd.,  66  Tyrwhilt  Rd.  SL*- 


ICtanpact  emergency  fighting  vipplf  unit 
uses   up  to  26  CMoride  accumu\aton 
with  maximum  rating  of  60  Ah 
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has  black  handles  at  each  side.  The 
element,  of  the  black-heat  type,  has  up 
10  1,200  W  rating.  Tbere  is  a  double- 
plate  version  of  this  unit  available  at 
£8  5s,  which  has  a  while  cover  and  pilot 
light. 

These  appliances  are  being  marketed 
under  the  trade  name  "Keylock"  and  all 
replacemeol  spares  are  available  from 
the  distributors.  Amwrduci  Trading  Co-, 
1-3  Brixton  Rd.  S.W.9. 


\KER  built  on  much  the 
lines  as  the  popular  "Rotiss- 
rbscue  and  coming  from  the 
«  is  beiag  introduced.  It  is 
m  as  "Bake-O-Mat."  Similar 
ice  to  the  barbecue,  it  accom- 
t  many  as  70  3  in.  pies  in 
mded  from  a  rotating  spit, 
by  a  6'1  kW  infra-T«d  ele- 
fibreglass-insulated  cabinet 
[3i  in.  high  by  3^  in.  wide 
deep.  A  1  kW  wanning  oven 
dimensions,  which  also  acts 
for  the  pie-baker,  is  available 
a  total  price  of  £460.  "Bake- 
one  is  priced  £350.  and  the 
;143.  Delivery  from  stock. 
1/  Ud..  67  Jcrmyn  St.  W-l. 


Hon  Id  date  clock  price 

JCTION  of  over  £17  in  the 
price  of  an  electric  calendar 
inounced.  The  clock  now  sells 
3d  instead  of  £41  2s  6d.  It 
an  ordinary  clock-face  on  a 
g  walnut  panel  with  a  day/ 
1  indicator  below  it.  The 
idjusts  iuetf  for  leap  years 
My.  Hadley  Telephone  and 
terns,  Smethwick,  Staffs. 


(d  for  an 
TABLE  time^witch  for  domes- 
ppliances  is  announced  which 
loy  electrical  equipment  on  at 

and  oS  after  a  pre -selected 
he  switch,  known  as  "Auto- 
imprises  a  24  hr  dial  and  a 
iree-pin  socket -outlet,  mounted 
e  plastics  base.  A  transparent 

shield  covers  the  dial.  "Auto- 
si  m  ply  plugged  into  a  socket 
appliance    to   be    switched   on 


,"  the  tj'me-iwiteh  which  will  turn 
;lle  tiearlcol  appliance  or)  ond  off 
ich  24  hours  at  times  set  on  tfie  dial. 


plugged  into  the  built-in  outlet.  Two 
pre-selected  "on"  periods  can  be  set  for 
every  24  hr,  they  may  be  of  any  dura- 
tion down  to  a  minimum  of  30  mins 
and  will  operate  regularly  without  daily 
reselling.  Applications  of  the  time- 
switch  arc  numerous.  It  can  operate  an 
electric  blanket,  switch  on  a  radio  or 
heater  and  even  defrost  a  refrigerator. 
A  pilot  light  indicates  "on"  periods. 
It  stands  on  rubber  feet  and  is  supplied 
with  H  yd  of  mains  lead.  Price  £5  17s  6d 
retail.  Dimensions  are:  9i  in.  long  by 
4  in.  wide  and  5i  in.  high.  Venner  Ltd., 
Kingston  By-pass,  New  Maiden,  Surrey. 


New  nimiben  for 

PAKAMAC  inform  us  that  their  two 
refrigerators  have  been  allocated 
new  identification  numbers.  The  4  cu  ft 
(350)  is  now  known  as  "PakaTiatic"  400 
and  the  2'8  cu  ft  (250)  as  "Pakamalic" 
280.  Pakamac  Special  Products,  Mel- 
bourne Mill,  Chadderton.  Lanes. 

Cooldng  widioot  cramping 

COOKING  appliances  for  bed-sitting- 
rooms  or  smaller  flats  form  a  field 
of  increasing  importance,  calling  for 
compact  yet  versatile  design.  An  example 
of  a  unit  which  meets  this  challenge 
with  marked  success  is  the  ROnscb 
"Clear-View"  table  stove.  This  cooker, 
a  German  import,  will  stew,  roast  or 
bake  many  items  which  would  normally 
be  allotted  to  a  grill  or  oven.  It  com- 
prises a  circular  heated  plate  covered 
by  a  heat-resistant  glass  cover  which 
embodies  a  further  heating  element  at 
its  top.  This  unit  should  have  a  special 
appeal  since  the  general  trend  in  full- 
scale  cookers  favours  a  traosparent  oven 

The  heating  elements  both  have  a 
loading  of  400  W  and  are  operated 
separately  from  a  single  four- position 
switch.  Selling  price  is  £10  10s.  and  thai 
includes  drip  pan,  grill,  wire  dish  sup- 
port and  heat-proof  glass  dish  as  well 
as  lead  and  plug. 

Another  useful  item 
which  might  well 
make  a  companion 
piece  to  the  table 
stove  is  a  boiling  ring, 
selling  at  only  £4. 
The  spiral  three-heal 
element  is  mounted 
on  a  square  casing,  5 
in.  high,  finished  in 
cream,  while  or  blue 
baked  enamel  with 
chrome  trimmings.  It 


Wasfa-qtin  combinatioii 

AS  a  result  of  their  takeover  of  W. 
and  S.  Summerscales,  Goblin  have 
added  a  tandem  washer-spin  dryer  to  their 
range  of  appliances.  Known  as  "Double 
G,"  it  is  identical  in  appearance  to 
Summerscales"  "Doublespin,"  but  though 
its  spin  dryer  now  has  a  separate  motor 
and  pump,  it  sells  at  only  slightly  more. 
Washing  and  drying  functions  of  this 
two-tub  combination  are  independent  and 
the  spin  dryer  side  of  the  unit  is  used  for 
rinsing.  The  washer  operates  on  the  agi- 
tator principle  and  employs  a  3  kW 
heater. 

Two  simple  controls  and  a  pilot  light 
are  placed  in  a  recessed  panel  on  the 
front  fascia.  This  model  has  an  outer 
casing  of  "Slelvetite"  plastics -coated 
steel,  which  gives  it  a  highly  durable 
decorative  finish.  Dimensions  are  31  in. 
high  by  33  in.  wide  by  181  in.  deep. 
"Double  G"  sells  at  £76  16s  tax  paid. 
Laminated  table  top  is  £3  3s  extra. 
Goblin  <BfO,  Goblin  Wks.  Lealker- 
head,  Surrey. 


Hi^er  loading  for  water  heater 

THE  "Slelvetite"  cased  thermal  storage 
water  heater,  "Lincoln."  is  now 
available  with  3  kW  loading.  It  was 
originally  available  at  2  kW  only.  "Lin- 
coln," which  is  finished  in  white  or 
cream  with  red  or  blue  trimming,  has 
a  2-6  gallon  capacity  and  sells  at 
£12  I2s  lid,  tax  paid.  Santon  Ltd.,  New- 
port, Mon. 


^  ^> 


Ahove:   TTw  £<  cooking  ring 

for  the  bed-sittec    ftjhos 

r.200W([>adi»g 


Left:  The  "Ktyiock"  tram- 
parent  table  oven  has  ele- 
ments    in     txtse    and    lid. 

£10  m 
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Mold-way  nxliet-oiitlct 

A  SOCKET-OUTLET  for  use  on  an 
extenaioD  lead,  which  accommodates 
four  13  amp  plugs  in  a  single  housing, 
is  now  available  under  the  "Briticent" 
labeL  A  four-way  5  amp  outlet  has  been 
available  for  some  time.  For  use  in 
workshops,  laboratories  and  commercial 


TRADE  PCDLICATIONS 

Poultry  Aids. — Pamphlet  describing  elec- 
tronic poulttv  controls  for  brooders  and 
electronic  lighting  and  ventilation  cooirob 
for  broilers.  Electronic  Poultry  Aids, 
Kimpton,  Hilchin.  Herts. 

E.M.O. — Plastic  slide^hart  giving  quick 
reference  data  on   R  series  bearings;   deep 

Koove,  light  inch,  low  torque.  E.M.O. 
slnimentation.  Western  Rd,  Bracknell, 
Berks. 

I.C.I.— 12-page  booklet.  "Silicones  — 
Pr<^>eriies  and  Products,"  Imperial  Chemical 
Industries,  Nobel  Division,  Stevenson,  Ayr- 
shire, Scotland. 

Metwav.  —  S6-page  illustrated  catalogue 
and  price-list  of  replacement  elements. 
Melway  Electrical  Industries.  Metwav  Wks, 
Canning  St,  Kemp  Town,  Brighton  7. 


bi-way  bowl  refractors.  2/4135  a'nd'2Ml40F\ 
for  use  with  fluorescent  bulb,  mercury  dis- 
charge and  tunesten  lamps.  Holopbane  Ltd., 
Elverton  SI,  S.W.I. 

Wabd.^ — 32-paK  illustrated  catalogue  en- 
titled "Rails  and  Rail  Accessories"— railway 
track  materials,  crossings  and  turnouts,  lever 
boxes,  buffers,  etc.  Thos.  W.  Ward,  Albion 
Wks,  Sheffield, 

D*WE.^French  catalogue  of  stroboscopic 
equipment,  Dawc  Instru-nents  Ltd,,  99-101 
Uxbridge  Rd.  Ealing.  W.5. 

Atomex.— Leaflet  entitled  "Atomex  Im. 
mersion  Gold  Solution"  describing  process 
of  applying  coating  of  pold  to  nickel,  etc,, 
for  use  m  printed  circuitry.  Englehard 
Industries.  Baker  Platinum  Division.  52 
Hi^  Holbom.  W.C.I. 

GurpFiN.— 53-page  illustrated  catalogue  of 


list  of  precision  fasteners  turned  from  the 
bar,  i.e..  cut  thread  screws,  nms.  bolts. 
washers.  Davis  and  Timmins,  Billet  Rd. 
Walthamstow,  E.17. 

Falks. — 56-page  catalogue  of  industrial 
lighlini;  fittings.  Calaloaue  No.  819/60,  and 
a  brochure  entitled  'Talks  Lighting  Service" 
which  dcsrribes  lar^c-scale  lighting  schemes 
for      public      buildines      and      commercial 

f remises.  Falk.  Sradelmann  and  Co,,  91 
arringdon  Rd,  E.C.L 

Troidac— Set  of  technical  leaflets  giving 
details  of  voltage  regulators  No.  25,  resin 
cast;  No.  10,  resin  cast:  No.  20.  air  cooled 
and  No.  40,  air  cooled.  Foster  Transformers, 
South  Wimbledon,  S.W,I9. 

Access, — Set  of  leaflets  on  equipment  for 
overhead  work,  including  Tallescope  alu- 
minium telescopic  work  platform.  Giraffe 
and  Beanstalk  hydraulic  working  platforms. 
Wall  Spider.  Mouniie  safety  steps.  Zip-up 
staging.  Access  Equipment,  Maylands  Ave, 
Hemel  Hempstead,  Herts. 


establish  menu,  the  new  outlet  eliminatei 
the  necessity  for  long  leads  on  all  por- 
table  equipment.  It  has  a  square  face, 
5  in.  by  5  in.  wilh  a  three-pin  socket 
in  each  comer,  the  supply  lead  entering 
through  tbe  side.  Provision  is  made  for 
wall  mounting  or  suspensioa.  Each  out- 
let is  shuttered  and  a  13  amp  fuse  is 
provided.  All  contacts  are  formed  from 
continuous  brass  strip  mounted  edgewise 
"ring -main"  fashion,  and  embedded  in 
rubber  or  neoprene.  Incoming  mains 
are  protected  against  direct  strain  by 
being  looped  around  an  insulated  post 
in  the  centre  of  tbe  unit.  All  screws 
within  the  housing  are  captive.  Net  trade 
price:  £3  Ss,  neoprene;  £2  ISs,  rubber. 
British  Central  Electrical,  Briticent  Hse, 
6-8  Rosebery  Ave.  E.C.I. 

DmoatK  heai  pump 

THE  Jonmll  heat  pump,  which  was 
mentioned  in  ELEcnttCAL  Times, 
13  Oct.,  News  of  the  Week,  in  connec- 
tion with  8  show  house,  is  soon  to  be 
available  through  electrical  contractors. 
The  pump  can  provide  refrigeration, 
central  and  water  heating,  the  hoi  end 
having  an  output  of  about  12.000 
thermal  tmits.  Prices,  including  installa- 
tion costs,  are:  Mark  1  central  healing 
and  refrigeration  unit,  about  £220; 
Mark  II  central  heating,  refrigeration  and 


water  heating  unit,  about  £2S0.  Tbougb 
inlended  primarily  for  mstalUtioD  in 
new  houses  the  pump  will  be  avail- 
able for  installation  in  existing  housa 
early  in  the  new  year.  A  same-diy 
maintenance  service  Is  to  be  provided 
Jonmil  Building  Development  Ltd.,  16 
Carlisle  St,  W.I. 

WKll-mDimted  beater 

THE  "Capslla"  suite  is  a  fraiDed. 
wall-mounted  heater  desiped  to 
lake  the  place  of  a  fireplace.  The  2  tW 
bar-  or  rod-type  fire  is  set  in  a  broaif 
rectangular  golden  mesh,  wilh  i  £oiI 
sturdy  frame  of  wood  projecting  5  to. 
from  the  wall.  A  diffused  light  is  ilinf 
on  to  a  rear  panel  from  behind  the  firc'i 
casing,  providing  a  decorative  illumiu- 
tion  even  when  the  fire  is  switched  off. 
This  arrangement,  one  which  has  becotK 
increasingly  popular  recently,  seems  to 
be  a  favourite  subslitute  for  the  htvllk 
which  is  fast  disappearing  from  modcto 

"Capella"  is  noteworthy  for  Its  lov 
price.  The  suite  is  sold  coTiplele  for 
£15  I3s  6A  tax  paid.  The  rod-typt  £re 
version  has  chro~nium  reflectors  and  is 
slightly  more  expensive  at  £lti  ISs  3<L. 
Dimensions:  26  in.  high,  3Si  in.  wiit^ 
and  5  in.  deep.  Canon  Co.,  Carror*^ 
Falkirk.  Stirlingshire. 


BRITISH    STANDARDS 


Galnniscd  MUd  Sled  Wire  for 
Annourins  Cables.  BS  1442 ,-  I960.  This 
is  a  revision  of  the  original  specification 
published  la  1948.  In  the  original,  resis- 
tivity of  the  wire  was  slated  as  an  ohm/ 
mile  constant  but  it  was  not  a  specific 
requirement.  Since  the  use  of  non- 
metallic  sheathed  cables  is  on  the  in- 
crease, when  the  resistance  of  the  armour 
becomes  more  important,  it  has  been 
considered  more  suitable  for  the  maxi- 
mum values  to  be  expressed  in  ohms/ 
1.000  yd  at  20°C  for  each  size  of  wire 
and  to  make  the  maximum  values  man- 
datory. That  is  the  main  change  la  the 
new  standard.  Wire  for  armouring  sub- 
marine cables  will  be  covered,  as  pre- 
viously, by  BS  1441. 

Fixed  Wire  Wound  Resistora  for  use 
in  Telccommnniaition  and  Allied  Elec- 
tronic EqulpmeoL  BS  2111  :  Pt.  1  :  I960. 

Price  lOs.  This  Is  the  first  of  two  parts 
in  a  series  dealing  wilh  components  for 
use  in  telecommunication  and  electronic 
equipment  and  concerns  fixed  wire 
wound  resistors.  Part  1.  now  available, 
covers  general  requirements  and  tests; 
the  second  part,  to  be  published  shortly, 
will  list  standard  sizes  and  ratings.  The 
standard  follows  the  usual  pattern  and 
applies  to  Insulated  and  non-insulated 
fixed  wire  wound  resistors  up  to  200,000 
ohms  with  a  dissipation  of  not  more  than 
200  W  at  70- C. 

Non-reversible  Connectors  and  Appli- 
ance Inlets  for  Portable  Electric 
AppHances.  BS  3283  :  1960.  A  new  stan- 


dard, separate  and  distinct  from  BS  562, 
for  connectors  and  shrouded  pin  sockcc^ 
or  appliance  inlets,  on  domeslic  elc^' 
trical  appliances  but  with  shrouded' 
earthing  contacts.  It  is  intended  that  9S 
3283  will  eventually  supersede  BS  562 
but.  since  so  many  appliances  with  tb^ 
earlier  design  are  in  use,  the  older  sUO" 
dard  will  remain  in  force  for  >a  ix*' 
definite  period.  BS  1671:1951,  "Domdtic 
Electric  Kettles,"  is  being  amended  ^<^ 
specify  the  use  of  the  new  connector 
which  is  nominally  rated  at  13  A,  250  ^ 
and  is,  of  course,  nan -reversible. 

Dimensions  of  3-pluM  Electric  Molor*- 
Pt  1 :  Wilh  Ventilated  EDckwvci.  BS 
2960 :  Pt.  1 :  1960.  Price  6s.  This  is  a«» 

amendment  to   the    1958  standard  witb 
a  number  of  alterations,  the  most  im' 
porianl    of    which    is    the    Inclusiao  o> 
maximum  overall   dimensions  for  foo*' 
mounted    motors    as    Appendix  C  ItfJ 
blank  in  the  1958  issue,  the  inclusion  (>■ 
a  table  of  effective  lengths  of  keywi/* 
and  a  renumbering  of  tables  and  clauseS- 
The  purpose   of   the  amendment  Is  t<^ 
rationalise  the    1958   standard  in  ordc^ 
to  bring  a  revised  BS  2083  in  as  a  secon*' 
part.   When    this   is    released,  bolh  t^« 
revised  and  old  standards  will  remain  i^ 
force    for   a    transitional   period  befoK^ 
BS  2083  is  withdrawn.  The  ameodmc«»* 
will    be    issued    free    of    charge   to  ^J* 
holders   of    BS   2960:1958   and  will  *»* 
included   wilh   copies   ordered  in  full**'*' 
Copies  of  the  above  standards  may    *'* 
obtained  from  the  British  Standards    ^J*' 
stitutlon,  Sales  Branch,  2  Park  St,  W.m.  ■ 


il  Tiincs,  1  December,  1960 
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News  of  the  Week 


i.e.  cut  cooker,  'fridge  prices 

Rebate  on  traders*  present  stocks 

week's  bombshell  for  the  appliance  market  is  a  sharp  drop  in  the  retail 
of  all  General  Electric  Co.*s  cookers  and  refrigerators.  But  no  price 
ons  for  other  domestic  equipment  are  envisaged  by  the  group,  a  GEC 
man  told  the  Electrical  Times  yesterday.  GEC  is  not  the  first  firm 
refrigerator  prices,  but  now  this 
producer  is  setting  a  stiff  pace 
cooker  field  also.  Price  of  the 
y**  cooker  has  been  reduced  from 
to  £35,  the  "Superb"  frond  £65 
10s  and,  significantly,  the  "Estate," 
s  sold  in  bulk  to  housing  authori- 
1  such  on  a  narrow  profit  margin, 
28  to  £26.  Cuts  on  refrigerators 
rom  £12  10s  on  the  8  cu  ft  model, 
12  10s,  to  £3  4s  6d  on  the  2\  cu 
el.  bringing  it  down  to  £45  3s. 
rs  will  be  relieved  to  know  that 
lave  decided  to  reimburse  them 
e  whole  of  the  difference  in  fac- 
ice  on  their  present  stocks,  though 
still  forfeit  the  difference  in  pur- 
IX.  In  return,  GEC  expect  retailers 
Uain  the  new  retail  prices. 
3ugh  simultaneous,  the  cuts  in 
;  and  refrigerator  prices  are  being 
for  widely  different  reasons, 
sales  generally  were  already  ris- 
id  GEC  decided  to  give  added 
;  to  this  trend  in  order  to  main- 
;  high  level  of  production  at  their 


Yorkshire  works  and  so  curb  costs.  GEC 
say  their  share  of  the  cooker  market  is 
now  almost  15%  and  looks  like  becom- 
ing larger  than  ever  before.  The  move 
has  nothing  to  do  with  the  prospective 
merger  with  English  Electric,  and  GEC 
is  not  lining  up  prices  with  EE«  a  GEC 
spokesman  said.  In  the  case  of  refrigera- 
tors, the  market  picture  is  by  no  means 
so  rosy,  and  the  price  cut  has  been  made 
to  help  clear  some  of  the  half  million 
refrigerators  of  all  makes  at  present 
drugging  the  home  market.  GEC  say 
that  until  these  stocks  are  reduced,  new 
models  cannot  be  introduced,  with  the 
result  that  Britain  would  fall  behind  in 
design  and  lose  overseas  markets. 


bjections  to  Nevis 
Scheme 

rV-SIX  societies  and  individuals 
»dged  objections  to  the  proposed 
levis  hydro-electric  scheme  of  the 
of  Scotland  Hydro-Electric  Board 
ch  we  referred  on  13  Oct).  That 
'  includes  Inverness  County  Coun- 
rt  William  District  Council  and 
tish  Aluminium  Co.,  whose  objec- 
ire  understood  to  be  legal  for- 
;  for  the  protection  of  possible 
s.  Main  objector  is  the  National 
or  Scotland,  whose  case  is  based 
enity  and  economic  grounds.  A 
inquiry  will  probably  be  held. 


NE  FROM  WEST 
BURTON 

3POSED  supergrid  transmission 
)m  West  Burton,  Notts,  to  Wal- 
!^ross,  Herts,  is  meeting  opposi- 
lie  line  would  run  by  way  of 
Lynn  and  Cambridge.  The  Lin- 
re  branch  of  the  Council  for  the 
ation  of  Rural  England  is  against 
the  route,  and  the  Planning  Com- 
of  Kesteven  County  Council  are 
ig  to  the  proposed  route  in  Kes- 
nd  ask  for  an  alternative  plan. 


No  Electrical  Forum 

EFFORTS  to  form  an  "Electrical 
Forum**  to  replace  the  Electrical  Fair 
Trading  Council  when  it  is  wound  up 
at  the  end  of  this  year  appear  to  have 
failed.  At  a  meeting  called  by  Mr 
T.  W.  Heather  on  21  Oct.  (Electrical 
Times,  27  Oct.\  trade  organisations 
within  the  industry  were  asked  to 
indicate  their  views  on  setting  up  an 
investigating  committee  to  look  into 
the  possibility  of  such  a  forum  in 
which  matters  of  general  interest  to 
the  electrical  industry  could  be  dis- 
cussed informally.  It  appears  that 
insufficient  suoport  has  been  forth- 
coming even  for  this  preliminary  step 
of  forming  an  investigating  committee. 


Kingston  fuel  probe 

SCOTLAND  YARD  have  been  caUed  in 
by  the  CEGB  to  make  investigations  into 
alleged  frauds  involving  records  of  fuel 
deliveries  to  Kingston  power  station. 
According  to  reports,  there  are  allega- 
tions that  lorry  loads  of  fuel  had  been 
driven  into  the  station  at  one  gate, 
weighed  and  booked  in,  and  then  driven 
out  through  another  gate  without  being 
unloaded. 

Engiieering  pay  deadlock 

A  WAGE  increase  offer  by  the  em- 
ployers* side  in  the  engineering  industry 
was  rejected  by  union  representatives 
last  week.  The  latter  meet  at  York  on 
8  Dec.  to  decide  on  the  next  move.  The 
unions  had  asked  for  a  flat  increase 
of  £1  a  week,  but  this  was  turned  down 
by  the  Engineering  and  Allied  Employers' 
National  Federation,  who  first  oflFered 
increases  of  6s  a  week  for  skilled  men, 
5s  6d  for  semi-skilled.  5s  for  unskilled 
and  4s  6d  for  women  employees. 

When  the  union's  refused  these  they 
were  offered  an  additional  Is  all  round, 
but   this,   too,   was  rejected. 

The  last  pay  increase  in  the  engineer- 
ing industry  took  effect  in  October,  1958, 
but  in  March  last  the  working  week  was 
reduced  from  44  hr  to  42  hr  without 
loss  of  pay. 


H.E.  in  N.  Ireland 

A  HYDRO-ELECTRIC  plant  in  the 
Moume  Mountains  is  a  feasible  means 
of  generating  electricity,  investigations 
have  disclosed.  This  news  was  given  by 
Lord  Glentoran,  Minister  of  Commerce, 
last  week,  but  he  pointed  out  that  until 
he  had  completed  an  examination  of 
different  possible  schemes  it  would  be 
unwise  to  assume  that  pumped-storage 
plant  would  form  part  of  Ulster's  next 
programme  of  development. 


"science" 


Mechanicals  lose  rating  appeal 

THE  appeal  by  the  Institution  of 
Mechanical  Engineers  against  the  deci- 
sion of  the  Court  of  Appeal  that  the 
Institution  was  not  entitled  to  exemption 
from  rating  under  the  Scientific  Societies 
Act  1843,  in  respect  Of  its  premises,  was 
rejected  in  the  House  of  Lords  last  week. 
This  was  a  test  case  undertaken  on 
behalf  of  the  senior  institutions  to  eluci- 
date their  position. 

In  the  earlier  appeal  it  was  held  that 
the  I.Mech.E.  was  not  instituted  for 
purposes  of  science  exclusively,  and  was 
not  supported  wholly  or  in  part  by 
voluntary  contributions. 

Giving  judgment  in  the  Lords,  Viscount 
Simonds  pointed  out  that  in  Clause  7 
of    the    Institution's    Charter   the   word 


occurred  once  only,  and  then 
in  the  phrase  "education  in  engineering 
science  and  practice.*'  So  far  as  "mech- 
anical engineering**  connected  scientific 
work,  it  must  involve  art  and  practice 
also.  On  the  second  question — the  object 
of  the  members  in  joining — he  considered 
it  strained  credulity  too  far  to  claim 
that  they  paid  their  annual  subscriptions 
in  a  spirit  of  altruism  and  without  regard 
to  the  advances  that  they  obtained  from 
membership.  He  could  not  believe  that 
a  material  benefit  was  not  derived  from 
use  of  initials  indicating  membership. 
Lord  Radcliffe  and  Lord  Reid  concurred, 
the  latter  emphasising  that  members* 
subscriptions  were  not  "voluntary  con- 
tributions." 


Elecliical  Tunes,  I  December,  I»0 


HOLME  PIERREPONT  STATION 
INQUIRY 

THE  proposed  Holme  Pierrepont  power  station  is  to  have  four  500  MW  turbo- 
alternators,  and  the  site  could  accommodate  a  second  station  of  similar  size,  it 
was  stated  at  the  public  inquiry  at  Radcliffe-on-Trent  last  week.  Fourteen  organisa- 


tions and  autborities  opposed  the  scheme 
in  the  greea  belt  and  close  to  residential 
properly  and  absorb  good  agricultural 
land.  It  was  said  that  within  a  one- 
mile  radius  of  the  site  there  are  78,000 
people.  Mr  D.  Cowley,  representing  the 
West  Bridgford  and  Bingham  Councils. 
contended  that  West  Bridgford  would 
lose  £2  million  in  rateable  value  if  the 
station  was  built. 

OolUniag  lb«   proposals,   Mr  5.   B.   R. 
Cooke,  Q.C.,   for  lb«  CEGB,  lald  tiierc 
wodid  be  two  650  ft  chimneyi  and  elgbt 
eoolfais  lower*  375   fl   bigta.  Tbe  sHc  o( 
SIS  Bcrei  w»  lulfidcnt  to  •ctommodate 
a  Mcond   statioD   of   tlie  same  sbe,   but 
Hut   would    need    pennlstloii    al   ■   taler 
dale.  Tbe   Board   had  already  aAed   for 
coDMBt    ot    the    Minister    of    Power    to 
develop   a    die   at    West   Bnrioa   (for   a 
dmllar  station),  which  had  tbe  approval 
of  flic  tocal  plannlag  aotbority. 
For  the  Board,  Mr  F.  Faux,  station 
planning     and     development     engineer, 
pointed    out    that,    technically,    Holme 
Pierrpont  had  the  combination  of  quali- 
ties which  made  it  outstanding  for  elec- 
tricity   generation — nearby    coal    mines, 
ample  water  supply,  good   foundations 
and  railway  connections,  and  convenient 
to  existing  main  transmission  lines.  The 
station  was  planned  to  be  in  commis- 
sion in   1966.  A  second  similar  station 
would    be    required    before    1970.    Ash 
could    be    disposed    of    locally    by    the 
County  Council  or  could  be  taken  by 
rail  to  the  Peterborough  area,  where  it 
could  be  deposited  for  many  years  to 
come. 

There  would  be  eight  miles  of  rail- 
way sidings  at  the  station  and  at  full 
operation  there  would  be  a  coal  store  of 
2,000.000  tons  occupying  45  acres  at 
a  depth  of  30  ft. 

Questioned  by  Mr  J.  P.  Brockhank, 
for  Notts  County  Council,  he  said  the 
CEGB  would  consider  extending  High 
Mamham  some  time  in  the  future.  The 
limit  of  cooling  water  which  could  be 
taken  from  the  Trent  had  not  yet  been 
reached,  but  the  River  Board  could  see 
the  limit  ahead  when  the  Holme  Pierre- 


EXTENSIONS  FOR 
JERSEY 

THE  Jersey  Electricity  Co.  Ltd.  is  seek- 
ing to  raise  £1  million  for  development 
work  including  the  purchase  of  new 
generating  plant  valued  at  about 
£150.000,  The  company  is  controlled  by 
the  State  of  Jersey,  which  already  owns 
all  the  Ordinary  share  capital,  and  the 
island's  Parliament  is  being  asked  to 
approve  a  recommendation  of  its 
Finance  Committee  that  it  should  take 
up  an  additional  1.000.000  £1  Ordinary 
shares  in  the  company. 

The    new    generating   plant   is   to    be 
insUlled  in  1962. 


1  the  grounds  that  it  would  be 

pont  station  was  completed.  Later,  Mr 
Brockhank  also  argued  that,  on  tbe 
Board's  figures  of  fuel  for  Holme  Pierre- 
pont and  West  Burton,  they  would 
require  12  million  more  tons  of  coal 
a  year  than  was  locally  available,  for 
the  NCB  had  stated  that  the  maximum 
amount  they  could  make  available  in 
1968  would  be  24  million  tons  a  year. 

Subsequently,  Mr  F.  R.  Hunt,  of 
Planning  and  Development  branch, 
CEGB,  explained  that  all  the  conclusions 
reached  by  the  Board  were  based  on 
Holme  Pierrepont  not  using  more  than 
five  million  tons  of  coal  a  year  in  the 
first  stage. 

On  Friday,  Mr  Hunt  said  a  third 
Nottingham  power  station  might  be 
built  on  another  site  along  the  River 
Trent.  This  would  probably  be  construc- 
ted before  either  of  the  second  stations 
were  built  at  Holme  Pierrepont  and  West 
Burton,  but  its  construction  depended 
upon  whether  coal  would  be  reasonably 
available. 

The  inquiry  continued  on  Tuesday, 
at  the  Shire  Hall,  Nottingham.  Owing 
to  the  outbreak  of  foot  and  mouth 
disease  in  the  area,  the  three  inspectors 
conducting  the  inquiry  (Mr  H.  W.  Grim- 
mitt  and  Mr  W.  L.  N.  French,  MoP, 
and  Mr  D.  Senior,  MoH)  would  be 
unable  to  inspect  the  site  just  now. 


Microwave  conference 

RECENT  advances  in  microwave  meas- 
urement techniques  will  be  discussed 
at  a  conference  being  organised  by 
the  Electronics  and  Communications 
Section  of  the  lEE  to  take  place  in 
London  from  6  to  8  Sept.,  1961.  Papers 
on  related  topics  will  be  welcomed,  and 
intending  authors  are  invited  to  submit 
abstracts  of  up  to  250  words  by  IS  Feb. 


S.W.  flood  damage  charge 

FIRST-AID  repairs  to  consumers'  elec- 
trical installations  damaged  in  recent 
West  Country  floods  cost  the  Soufli 
Western  Electricity  Board  £l,6S0-bul 
tbe  Board  has  waived  the  charges.  Ttiii 
was  reported  to  the  Devon  Coinmillce 
of  the  Electricity  Consultative  Coimdl 
last  week  by  Capt  R.  C.  Wield,  eoimdl 
secretary,  who  pointed  out  that  sonit  dI 
the  Board's  men,  even  though  their  ooi 
homes  were  flooded,  remained  at  wort 
where  their  skill  and  knowledge  were 
required.  Many  men  displayed  courage 
and  ingenuity,  and  worked  long  houn 
in  their  devotion  to  duty. 


OFFICIAL  PUBLICATIONS 

BS  1332.  Guide  to  civil  land  aero- 
drome lighting.  12s  6d. 

Mechanical  and  Electrical  Engineer- 
ing, including  energy  conversion, 
transmission  and  storage;  alomic 
energy;  pumping,  blowing  and  com- 
pressing machinery;  explosives  and 
ordnance.  Synopsis  of  hitloncal 
events.  Science  Museum.  HMSO.  3s. 

Gas  in  Europe,  1960.  Production, 
Availabilities.  Consumption.  OEEC 
Report.  12s  6d. 

Import  Duty  Drawbacks  (No.  13) 
Order,  1960.  S.L  No.  2139  (see  page 
862). 


Peak  Sales  m  West 

SWEB  lifted  sales  by  12%.  or  176 
million  units,  in  the  first  haU  of  ilu> 
financial  year  compared  with  the  pf^" 
vious  corresponding  period,  the  chaLt" 
man  of  SWEB,  Mr  A.  N.  Irens.  said  »* 
the  switch  on  this  week  of  a  £25.00^ 
project  improving  supplies  in  the  Souc*^ 
Hams  area.  The  project  comprised  r^ 
placement  of  old  swiichgear  at  the  King;^ 
bridge  substation,  a  new  11,000  V  lii»' 
to  give  Bigbury  and  Kingston  a  moC^' 
direct  supply  from  Kinpbridge.  and  ^ 
new  alternate  link  for  these  areas  froC* 
Modbury,  making  electricity  available  C^ 
34  more   rural   properties   at  the  san^' 
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ELECTRIC  BLANKET  SAFETY  QUESTIONED 

VTISTICS  for  fires  caused  by  electric  blankets  were  given  in  the  House  of 
nmons  last  week.  Mr  D.  Vosper,  Minister  of  State,  Home  Office,  said  that  the 
iber  of  fires  attended  by  fire  brigades  that  were  judged  to  be  caused  by  electric 
ikets  were  244  in  1957  and  396  in  1958.  Figures  for  1959  will  be  available  shortly. 
nber  of  deaths  reported  in  which  electric  blankets  were  involved  were  one  in 
1.  ten  in  1958  and  seven  in  1959. 
Ir  Vosper  was  replying  to  a  question 
Miss  A.  BacoQ  who  drew  attention 
1  Which?  report  that  20  deaths  had 
1  caused  by  electric  blankets  in  the 
three  years,  and  2,600  fires  reported 
i  companies  in  one  year 


Ir  Vosper  pointed  out  that  BSI  was 
ewing  specifications  for  electric 
ikets,  and  that  the  Home  Office  ia 
ertaking  a  survey  of  "all  fires  caused 
electric  fires"  0)resu[nably  fires  of 
trical    origin)    during    the    last    two 


College  plans  for 
nuclear  reactors 

colleges  have  asked  the  Govern- 
t  for  grants  to  cover  the  cost  of 
ding  a  low-powered  nuclear  reactor 
aart  of  their  training  facilities  for 
neers  and  physicists.  This  was  stated 
le  House  of  Commons  on  behalf  of 

Minister  of  Science.  Reactors  are 
>osed  by  Birmingham;  Imperial  Col- 

and  Queen  Mary  College,  London; 
ichesler  and  Liverpool  jointly; 
ihampton;  and  the  Scottish  Univer- 
I  jointly  with  the  Royal  College  of 
Dce  and  Technology,  Glasgow. 
I  another  Parliamentary  answer  it  was 
:d  that  facilities  for  training  nuclear 
oeen  and  reactor  physicists  are 
'ed  at  Birmingham,  Durham,  London, 
■Chester  and  Southampton  Universi- 

so  far  as  England  and  Wales  are 
:emed.  In  recent  years  about  90 
ents  have  taken  post-graduate  courses 
uch  subjects  and  about  100  students 
:  chosen  nuclear  engineering  or 
lor  physics  as  a  special  subject  in 

final    year    of    their    undergraduate 


Copper  consumers  appose 
fixed  price 

ATTEMPTS  by  copper  producers  to  by- 
pass the  London  Metal  Exchange  by 
establishing  a  fUed  price  for  copper 
appear  doomed  to  failure  in  the  face 
of  world  over-capacity  and  opposition 
from  consumers.  British  and  West  Ger- 
man fabricators  are  against  a  fixed  price, 
and  there  has  been  a  change  of  heart 
among  half  a  dozen  countries  who 
formerly  favoured  the  idea.  Belgium, 
France  and  Finland  stand  almost  alone 
in  favouring  some  form  of  fixed  price 
in  Europe.  This  was  revealed  during  in- 
formal discussions  in  Paris  at  the  recent 
biennial  meeting  of  the  International 
Wrought  Non-Ferrous  Metals  Council, 
which  provides  a  forum  for  European 
fabricators  and  their  suppliers.  The  main 
hope  of  producers  seems  to  be  to  con- 
tinue to  limit  output. 


Cookers  go  Ahead 

THE  production  of  electric  cookers  is 
now  nearly  equal  to  that  of  gas  cookers. 
That  is  ^ie  conclusion  for  the  latest 
figures  in  the  hands  of  the  Modem 
Cooking  Promotional  Committee.  This 
follows  the  substantial  rise  in  cooker 
production  this  year,  amounting  to 
348.406  for  the  first  nine  months,  com- 
pared with  298,680  for  the  corresponding 
period  last  year.  This  increase  of  no 
less  than  17%  is  one  on  which  the  Com- 
mittee can  look  with  some  pride  as  a 
tribute  to  their  many  activities  in  pro- 
moting electric  cooking. 


SHAVER  PARTS  DRAWBACKS 
APPLICATION 

THE  Board  of  Trade  are  considering  an 
application  for  the  allowance  of  draw- 
back duty  on  certain  parts  for  electric 
shavers  when  re-exported.  The  items 
concerned  are  blades  and  heads,  and  base 
metal  parts  of  blades  and  heads.  Interes- 
ted parties  should  make  representations 
to  the  Tariff  and  Import  Policy  Divi- 
sion of  the  Board  of  Trade. 


Higher  tariffs  likely  in  Midlands 


MIDLANDS  EB  will  have 
revenue  by  over  £3  million  a  year  in 
order  to  meet  higher  costs,  the  Board 
chairman,  Mr  W.  S.  Lewis,  has  warned 
the  Consultative  Council.  The  Board 
have  not  yet  discussed  what  tariff  in- 
creases would  be  necessary,  but  the  rise 
would  not  be  steep,  he  said.  The  cost 
of  bulk  supplies  was  expected  to  rise 
by  £1,220.000  a  year,  salary  and  wage 
increases  would  cost  £995.000  and  the 
net  cost  of  the  latest  rise  in  coal  prices 
would  be  £953,000  in  a  complete  year. 
Profit  would  be  reduced  to  about  £1 
million  in  the  current  year  and,  if  tariffs 
were  not  increased,  completely  wiped 
out  in  1961-62.  Mr  Lewis  told  the 
Council    that    the    £2-8    miUioa    profit 


netted  in  1959-60  was  not  excessive  on 
a  turnover  of  £58  million.  Revenue  had 
supplied  57'3%  of  capital  expenditure. 
"Some  people  may  say  that  is  too  much," 
he  added,  "but  we  have  undertaken  as 
an  industry  to  raise  at  least  48%." 

An  experiment  in  estimated  meter 
readings  was  commented  on  favourably 
by  Council  members.  A  pilot  scheme  is 
in  progress  in  rural  parts  of  Shropshire 
and  Herefordshire,  where  the  meters  of 
22,000  consumers  are  being  read  in 
alternate  quarten  and  estimated  accounts 
sent  out  for  the  other  two  quarters. 
Meter  reading  and  billing  cost  £1,175,000 
last  year,  so  there  is  scope  for  consider- 
able savings  if  the  plan  wins  the  good- 
will of  consumers. 


ured     (and 
rged) 
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ELECTROMATICS  AT  OVER  1,000 
A  WEEK! 


PRODUCTION  of  "Electromatic"  wash- 
ing  machines  is  now  at  a  rate  in  excess 
of  1,000  a  week — and  they  are  being 
sold — it  is  revealed  In  a  statement  by 
Rolls  Razor  Ltd..  who,  under  a  contract 
in  force  until  the  end  of  I96S,  have 
exclusive  right  lo  produce  the  machinet 
at  a  profit  of  10%  on  manufaciuring 
cost.  And  between  1  Jan.  and  30  June, 
1961,  Rolls  have  the  option  to  acquire 
the  capital  of  Electromatic  Washing 
Machine  Co. — the  well-known  direcl- 
salcs  firm  controlled  by  Mr  J,  Bloom — 
for  a  maximum  of  £100.000  to  be  satis- 
fied by  the  issue  of  deterred  shares.  But 
Mr  Bloom,  who  holds  44%  of  the  three 
million  Deferred  Is  shares,  continues 
as  managing  director  at  least  until 
31  Dec,  1965. 


Appliance  users  default 

LOSSES  among  hire-purchase  houses 
have  spread  to  a  company  operating 
mainly  in  the  electrical  appliance  field. 
Charterhouse  Credit  Co.  has  stoppfd 
taking  new  business  because  of  substan- 
tial bad  debts.  The  parent  company, 
Charleihouss  Group,  has  decided  to 
guarantee  all  commitments  of  Charter- 
house Credit,  which  was  known  as  Noble 
Lowndes  Finance  until  Charterhouse 
Credit  acquired  a  65%  interest  in  July, 
1959.  Heavy  losses  have  been  reported 
by  several  hire-purchase  companies  in 
recent  months,  but  these  were  mainly 
due  to  bad  debts  on  car  business  and 
frauds  by  dealers. 


Stabiliie  credit— B.E.A.H.A. 
plea 

PRESSURE  on  the  Government  to  ease 
hire-purchase  restrictions  continues.  Now 
the  TUC  have  add:d  their  voice  to  that 
of  manufacturers  in  asking  the  Chan- 
cellor of  the  Exchequer  for  relief,  and 
the  chief  of  BEAMA  has  made  an 
emphatic  plea  for  stable  credit  control. 
Spsaking  at  the  Norfolk  Electrical  Circle's 
annual  dinner  in  Norwich  last  week, 
Mr  Stanley  Steward,  director  of  BEAMA, 
said  the  minimum  H.P.  deposit  should 
be  immediately  reduced  to  10%  and 
kept  there.  "We  do  not  seek  the  aboli- 
tion of  credit  control,  hut  we  consider 
it  essential  for  the  controls  to  be  main- 
tained at  a  stable  level."  he  said.  Other- 
wise, appliance  manufacturen  could  not 
operate  efficiently  and  exports  would 
suffer. 


H.P.  "Black  List" 

SEVEN  leading  hire-purchase  concerns 
— Bowmaker,  British  Wagon  Co.,  Lom- 
bank.  Mercantile  Credit  Co.,  North 
Central  Wagon  and  Finance  Co..  Olds 
Discount  Co,  and  Scottish  Midland 
Guarantee  Trust— are  setting  up  a  nation- 
wide information  service  on  individual 
credit  ratings.  They  are  acquiring  Kemp's 
Mercantile  Offices,  publishers  of  Kemp's 
Caieiie,  which  lisU  h.p.  court  actions. 


Rolls  Razor  now  anticipate  a  profit 
of  £30.000  for  I960,  based  on  trading 
for  the  first  seven  months  and  orders  for 
washing  machines  since  received  by 
EUctromatic.  The  company's  Crickle- 
wood  factory  has  been  re-equipped  and 
revalued  at  £210.000.  In  order  to  ease 
a  cash  shortage  the  freehold  will  be 
sold  and  a  21-year  lease  taken. 


Switchgear  for  Corby 

SWrrCHGEAR  worth  over  £300.000  is 
to  be  provided  by  the  Gensral  Electric 
Co.  Ltd.  for  an  outdoor  substation  of 
the  CEGB  at  Corby,  Northants.  Increas- 
ing demand  for  electric  power  in  the 
area,  chiefly  from  a  large  steelworks, 
has  necessitated  an  increase  in  the  sub- 
station capacity.  The  plant  to  be  sup- 
plied includes  13  132  kV,  3,500  MVA 
oil  circuit-breakers,  a  17-panel  control 
board,  relay  panels,  d.c.  boards  and  out- 
door isolators. 


E.E.  forms  subsidiary  in 
Portugal 

ENGLISH  Electric  Co.  has  established 
a  subsidiary  in  Portugal  which  will 
ensure  the  continuity  of  long-standing 
agency  arrangements.  Manager  of  the 
new  company,  English  Eleclrica  de 
Portugal,  is  Mr  R.  I.  Lewis,  who  has 
been  EE's  technical  representative  in 
Lisbon  for  several  years. 


Higher  fees  for  trade  narb 

AS  from  1  May  next,  the  Board  rf 
Trade  will  charge  higher  fees  for  Inik 
mark  applications  and  registratiotu  and 
also  for  renewak  on  and  after  that  date. 
The  existing  rates  have  operated  noce 
1955.  It  is  proposed  to  raise  the  prMml 
fees  of  applications,  registrations  and 
renewals  of  £2,  £3  and  £5,  respecliwij, 
to  £4,  £4  and  £6. 


TALKS  ON  CABLES 

"RUBBER  and  Plastics  in  Cabks"  will 
be  discussed  by  about  ten  speaken  at 
the  lEE  headquarters  in  LondoD  on 
1  March.  Sir  Christopher  Hinlon  will 
speak  on  the  problems  of  electridlj 
transmission,  and  other  talks  in  the  pro- 
visional programme  include  Mr  N.  hrk- 
man,  of  ERA,  on  the  electrical  propcilia 
of  polymeric  insulating  materials,  aod 
Mr  K.  H.  WhiUock,  of  Du  Pont  Co, 
on  recent  developments  in  the  ust  rf 
neoprene  for  wire  and  cable.  The  cca- 
ferencB  is  being  organised  jointly  by  die 
Plastics  Institute  and  the  Instiiutiott  of 
the  Rubber  Industry.  These  two  inifr 
tutes  will  hold  another  joint  coDfcrenct 
on  "Education  and  Training  in  the 
Plastics  Industry"  at  lEE  headquuttn 
on  19  and  20  June. 

K-R  go  through  Whohsalen 

LIKE  EMI,  Morphy-Richards  Ltd.  will 
continue  to  use  wholesalers  for  distribu- 
tion of  many  of  its  appliances.  Sir  Josepli 
Lockwood,  chairman  of  both  cooipaues 
since  EMI  took  over  Morphy-Richinli, 
told  distributors   this  at   a  recent  Iud- 


CHATHAM  BRIDGE  CONVERSION 


TWO  40-year-old  bascule  bridges  at 
Chatham  Dockyard  have  been  converted 
from  d.c,  to  a.c.  operation  by  Cromp- 
ton  Parkinson  Ltd.  They  span  the  narrow 

waterways  beween  basins  1  and  2.  and 
2  and  3,  and  each  with  a  span  of  86^  ft 
are  wide  enough  to  take  motor  traffic. 
with  a  catwalk  on  each  side.  71  h.p., 
710  r.p.m.  t.e.f.c,  w.p.  a.c.  slip-ring 
motors  have  been  installed,  one  to  each 
leaf.  The  bridges  are  subject  lo  con- 
siderable wind  pressure,  and  a  lack  of 
rigidity  had  in  the  past  resulted  in  broken 
shafts  on  the  d.c.  motors.  The  new 
motors  and  their  iransTiissions^new 
flexible    couplings    and    el:ctro-magnetic 


Motor,  shipping 
coupling,      magnetic 

brake  with  combined 
flexible  coupling  and 
gearing  on  the  leaf 
of  one  bridge  at 
Chatham  Dockyard. 
Each  leaf  is  operated 
by  a  7i  h.p.  slip- 
ring  motor,  and  con- 
trol of  either  bridge 


brakes — have  been  mounted  on  tpedil 
heavy  bedplates  which  carry  all  dx 
moving  mechanism. 

To  provide  full  operation  of  e*di 
bridge  on  either  side,  a  control  cabk 
has  been  installed  in  the  tiunel,  100  b 
beneath  each  bridge,  which  oiigiDillF 
carried  services  from  one  side  ot  the 
docks  to  the  other.  The  leaves  of  die 
bridges  are  self-ahgning,  but  if  perfect 
alignment  Is  not  achieved,  small  adjiut- 
ments  can  be  made  through  inchitit 
buttons  at  the  bridge  centres.  MutTlJi 
Munro  and  Co.  Ltd.  were  contracton 
for  all  mechanical  and  electrical  woit 
except  running  of  conduit. 


trol  house,  with 
interlocking  between 
bridge    and    boom 
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nous  of  LiTerpool  Rre 

aspects  of  fire  precaution  prac- 
large  stores  were  brought  into 
I  by  the  fire  at  a  Liverpool  store 
:,  as  statements  at  tbe  inqueit 
victims  of  the  fire  showed.  Now 
)ni:  Secretary  has  asked  the 
Fire  Brigade  Committee  to  look 
these  questions  and  a  technical 
imittee  has  been  set  up  to  con- 


ace  talk  for  children 

■E  Christmas  holiday  lecture  for 
this  year  will  deal  with  British 
ents  in  space.  Dr  R.  L.  F.  Boyd 
ak  on  "Space  research  by  rocket 
rllite"  at  the  lEE  lecture  theatre 
B.  and  repeat  the  talk  on  4  Jan. 
ture  begins  at  3  p.m.  on  both 
d  admission  is  by  ticket. 


New  LCI.  Plastics  Production  Starts 


Control  plant  of 
the  new  "Propa- 
thene"  plant  of 
Imperial  Chemi- 
cal Industries, 
at  their  Wilton 
Worlds.  Middles- 
brough 


THE  announcement  last  week  by  ICI  that  the 
with  an  annual  production  of  11,000  tons,  is  ' 
general  use  of  yet  one  more  new  material 
use.  Propylene  is  the  second  ir 


RECENT  PLANT  ORDERS 


ENT  of  a  cable  contract  worth 
)0.000  for  the  USSR  tyre  factory 
tropelrovsk  has  been  completed 
implon  Parkinson  Ltd.  Over 
:s  of  various  types  of  cable  have 
pplied,  all  manufactured  to  BS 
tion.  in  addition  to  Crompton 
switchgear  and  transformer 
■aX  worth  over  £500,000.  The 
:  factory  order,  worth  some  £15 
was  placed  with  Rustyfa  Ltd., 
:h    Crompton    Parkinson    is    a 

or  Paper  M///s 

LS  valued  at  £330,000  for  two 
inerators  to  be  installed  at 
-d  Paper  Mills,  Kent,  have  been 
with  the  General  Electric  Co. 
Albert  E.  Reed  and  Co.  Ltd. 
iers  cover  a  10  MW  pass-out 
ing  set  and  a  7  MW  back-pres- 


sure set  which  will  increase  the  total 
installed  capacity  to  52  MW— all  GEC 
machines.  The  7  MW  set  will  be  operated 
initially  as  a  base -load  topping  unit, 
designed  for  steam  conditions  of  1,250 
Ib/sq  in.,  950°F.  The  10  MW  set  will 
be  supplied  from  the  same  steam  range 
and  will  be  fitted  with  a  pressure-con- 
trolled pass-out  for  delivery  of  up  to 
180  kib/hr  of  process  steam  at  20  Ib/sq  in. 
The  11.000  sq  ft  surface  condenser  is 
to  be  made  by  Hick  Hargreaves  and 
Co.,  and  Elcctroflo  Meters  Ltd.  will 
supply  a  pressure- and  temperature-reduc- 
ing station. 

.  .  .  and  abroa4 

AEI  Motor  and  Control  Gear  Division 
have  recently  received  contracts  worth 
over  £100,000  for  equipment  for  the 
petroleum  industry.  One  of  these  Is  from 
the  Kuwait  Oil  Co.  and  includes  seven 
flameproof  squirrel-cage  motors  of  SOO 
to  750  b.p. 

That  Division  has  also  received  a 
further  order  from  British  Cellophane 
for  three  sectional  drives,  and  another 
worth  £100,000  for  equipment  for  a 
second  pulp  mill  for  the  Caima  Pulp  Co, 
of  Portugal,  including  power  house  plant, 
switchgear,    control    gear    and    various 

The  GEC  have  obtained  a  £70,000 
order  for  a  winding  engine  for  South 
Africa.  Of  the  double -drum  double- 
clutch  type,  with  steel  drums  10  ft  dia  by 
4  ft  wide,  it  will  be  driven  by  a  single 
a.c.  induction  motor.  Mechanical  equip- 
ment will  be  made  to  GEC  design  by 
East  Rand  Engineering  Co.  in  South 
Africa. 


polypropylene  plant  at  Wilton, 

stream"  heralds  the  arrival  into 

the   plastics   range   for    general 

the  range  of  oleofins-hydrocarbons  in  which  the 

carbon   and   hydrogen   molecules   are   in 

the  proportion  of  l:2^to  be  success- 
fully polymerised.  Ethylene,  (CiHi)  first 
polymerised  25  years  ago  by  ICI  into 
polythene  at  high  temperatures  and  pres- 
sures, is  now  widely  used  both  for  elec- 
trical purposes  and  general  usage,  but 
its  limitations  lie  in  its  limited  rigidity 
^nd  low  softening  point. 

The  new  plastics  is  lighter  than  water, 
having  a  density  of  0'9,  and  is  as  rigid 
as  the  harder  p.v.c.  plastics,  but  the 
rigidity  is  maintained  up  to  140*C  to 
I50"C.  It  is  resistant  to  practically  all  oils, 
fats,  greases,  acids  and  alkalis  and  the 
electrical  properties,  though  not  yet  fully 
investigated,  seem  more  than  satisfactory. 
The  new  material  will  be  marketed  by 
ICI  under  the  name  "Propathene," 


IM  nvM  Council  Chan 
Southarn  Mmtmim,  ■  u  p  p  1 1  • 
ml    Elaetrle    Co,   sf  England. 


FRIGIDAIRE  DEALER 
TAKEN  OVER 

BRETT  DANIELS  LTD.,  large  distribu- 
tor for  Frigidaire  in  North  London,  has 
been  taken  over  by  Southcros,  a  member 
of  (he  Norcros  group.  In  a  deal  worth 
£200.000.  Southcros  are  allotting  36.000 
55  Ordinary  shares  and  45,000  6|%  £1 
Praference,  plus  a  cash  payment  of 
£46.000. 


Flooding  at  Thornhill 

EXTENSIVE  flooding  in  the  area  put 
Thornhill  power  station,  near  Leeds,  out 
of  action  last  week-end.  At  4  p.m.  on 
Saturday,  26  Nov.,  the  River  Calder  was 
4ft  above  norTial.  and  pumps  and  con- 
d:nsers  were  quickly  choked,  necessitating 
shutting  down  the  station  (which  had 
been  generating  135  MW)  at  7  p.m.  With 
no  signs  of  abatement,  and  with  memories 
of  the  1946  flood'ng,  motors  on  low  level 
were  taken  to  high  ground,  and  that  night 
the  river  rose  to  7|  ft  above  normal  level. 
Water  seeped  through  conduits  and  cable 
pipes  and  the  pits  of  the  five  alternators 
were  flooded.  At  I  a.m.  on  Sunday,  with 
slight  improvement  in  the  position,  a  start 
was  made  on  putting  the  motors  back, 
and  at  10  a.m.  the  first  machine  (30  MW) 
began  running  to  be  followed  by  a 
45  MW  set  at  5  p.m.,  and  by  Monday 
morning  the  station  was  operating  nor- 
mally, thanks  to  sterling  work  by 
employees  of  the  Yorkshire  Division, 
aided  by  (he  NFS  and  local  fire  brigade. 


Heating  Show  in  North 

MANCHESTER  is  to  have  a  home 
heating  exhibition.  Tfae  First  Domestic 
Heating  and  Insulation -in -the- Home 
Exhibition  is  scheduled  to  be  held  at  the 
Free  Trade  Hall  from  19-22  Sept. 
Organisers  are  Clarke  and  Rhodes  Ltd. 
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RAPID  GROWTH  IN 
GUERNSEY 

A  SWITCHBOARD  made  of  Sicilian 
marble,  framed  in  mahogany — that  was 
the  picture  in  Guernsey's  first  power- 
house when  it  was  commissioned  in 
1900.  But  the  price  of  a  unit  was  5-6d 
then  against  2-4d  now,  the  Bailiff  of 
Guernsey,  Mr  W.  H.  Arnold,  and  mem- 
bers of  the  States  of  Deliberation  were 
told  when  they  visited  St.  Sampson's 
power-house  recently  to  mark  60  years 
of  electricity  on  the  island.  Growth  has 
been  at  an  even  faster  rate  than  on 
the  mainland.  The  States  of  Guernsey 
Electricity  Board  have  trebled  sales  in 
the  past  decade  and  expect  output  to 
rise  from  37-8  million  units  this  year, 
almost  2,700  units  per  consumer,  to 
431  million  in  1961.  New  administrative 
headquarters  will  be  occupied  during 
1961-62. 


RELIABILITY  IN  PROCESSING 

DATA 

REALISTIC  data  and  comparisons 
between  the  reliability  of  electrical  and 
mechanical  parts  of  data  processing 
systems  may  become  available  from  an- 
informal  discussion  which  the  Institu- 
tion of  Mechanical  Engineers  is  organis- 
ing on  5  Jan.  next.  Under  the  title  "The 
Reliability  of  Mechanical  Engineering 
Parts  of  Data  Processing  Systems,"  the 
Institution  expects  the  emphasis  of  the 
meeting  to  be  placed  on  mechanical  con- 
struction and  reliability  and  on  features 
of  design  and  manufacture  of  particular 
importance  to  accurate  and  continuous 
operation.  The  meeting  will  take  the 
Mrhole  day.  In  the  morning  there  will  be 
consideration  of  the  present  position  and 
of  the  kinetics  problems  of  high-speed 
mechanisms.  In  the  afternoon  and  even- 
ing, consideration  will  be  given  to  the 
production  of  electronic  equipment. 
Forms  for  the  meeting  may  be  obtained 
from  the  secretary,  I.Mech.E. 


OF  THE  WEEK 


"The  Chinese  don't  place  orders.  They 
negotiate.  Then  if  they  are  still  interested 
they  make  very  firm  inquiries.**  .  .  . 
Mr  H.  Binyon,  sales  director,  Solartron 
Electronics,  on  returning  from  a  visit  to 
Peking. 

"And  when  I  tell  you  that  we  had  to 
co-ordinate  no  less  than  37  different 
countries  with  contractors  of  seven 
different  nationalities,  you  will  readily 
understand  that  this  widespread  know- 
ledge of  the  English  language  consider- 
ably eased  our  task."  .  .  .  Mr  G.  F. 
Kennedy,  speaking  on  the  Aswan  Dam 
project  at  the  Institute  of  Civil  Engineers. 

"In  spite  of  the  rising  standard  of 
living,  continuous  domestic  heating  is  still 
regarded  as  a  luxury.  Cars,  television, 
spin  dryers  and  the  like  are  regarded  as 
near  necessities."  .  .  .  Mr  R.  M.  Lang, 
in  electric  floor-warming  symposium  at 
Torquay. 
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E.P.E.A.  DINNER 


THAT  the  influence  of  the  EPEA  had 
penetrated  even  to  the  House  of  Coin- 
mons  was  apparent,  when  a  passage 
from  the  journal  was  quoted  during  the 
recent  Electricity  Bill,  said  Sir  Robertson 

King,  K.B.E.,  COMP.  I.E.E.,  M.INST.F.,  whctt 

he  proposed  the  toast  to  the  Association. 
The  occasion  was  the  annual  dinner 
held  in  the  Connaught  Rooms  last  Fri- 
day. Sir  Robertson  continued  by  refer- 
ring to  the  success  achieved  by  the 
Association  in  fulfilling  the  aims  of  its 
founders  to  establish  better  conditions 
for  engineers.  Commenting  on  the 
president's  work  for  the  Association  in 
the  East  Midlands  and  in  particular  his 
connection  with  Staythorpe,  where  he  is 
charge  engineer.  Sir  Robertson  recalled 
a  protracted  dispute  when  the  station  was 
under  construction  whether  the  sets 
should  be  aligned  north  and  south  or 
east  and  west. 

In  reply,  the  president,  Mr  H. 
Brockelsby,  confirmed  that  the  alignment 
was  east  and  west  and  he  wondered  if 
the  alternative  would  have  raised  the 
station's  position  in  the  league  table.  He 
thought  the  Association  had  now 
approached    a    turning    point.    In    the 


Cape  Asbestos  reorganises 

THE  Cape  Asbestos  Co.  is  forming  three 
new  subsidiaries  as  part  of  a  plan  to 
decentralise  control  of  the  group's 
activities.  Cape  Insulation  and  Asbestos 
Products  Ltd.  will  take  over  the  manu- 
facture and  sale  of  thermal  insulation 
materials  and  the  work  of  Contracts 
Division,  from  1  Jan.  Capasco  will  make 
and  sell  friction  materials  and  plastics, 
and  Cape  Asbestos  Fibres  Ltd.  will 
distribute  fibres. 


Radiotelephone  Guide 

A  12-PAGE  booklet  has  been  prepared 
by  Automatic  Telephone  and  Electric  to 
explain  briefly  the  principle  and  applica- 
tions of  v.h.f.  radiotelephone  equipment. 
After  explaining  briefly  what  v.h.f.  radio 
telephone  is,  the  booklet  gives  some 
elementary  guidance  on  how  to  plan  a 
scheme  and  to  estimate  its  relative  merits 
when  compared  with  alternative  methods. 


future  it  would  no  longer  be  concerned 
merely  with  working  conditions,  but 
would  increasingly  aim  to  promote  a 
spirit  of  "get-togetherness"  among  the 
engineers  in  the  ever-expanding  supply 
industry.  In  conclusion  he  thanked  the 
dinner  organising  secretary,  Mr  F.  H. 
Smethurst,  and  referred  to  the  enthu- 
siasm of  Mr  George  Essex,  a  founder 
member  of  the  Association,  who  was 
shortly  to  retire. 

News  in  Brief 

Import  duty  on  certain  refrigeration- 
control  parts  and  accessories  is  now 
refundable  when  re-exported,  under  a 
new  Drawbacks  Order  by  the  Treasury. 

The  fifteenth  annual  examinations  to 
be  conducted  under  the  ASEE  Diploma 
Scheme  will  take  place  at  various  centres 
throughout  Gt.  Britain  on  17-19  May, 
1961. 

465  guests  attended  the  Midland  Elec- 
trical Engineers*  Association  annual  ball 
when  Mr  G.  A.  P.  Lewis,  president, 
announced  that  £150,  proceeds  of  the 
previous  ball,  had  been  handed  to  the 
lEE  Benevolent  Fund. 

Subject  to  the  consent  of  the  Depart- 
ment of  Health,  Ardrossan  Town  Coun- 
cil are  to  install  under-floor  electric 
heating  in  18  houses  to  be  built  at 
Kilmahew  St. 

Son  et  Lumi^re  floodlighting  and  re- 
corded commentary  may  be  applied  to 
Stirling  Castle. 

The  Private  Members  Bill  to  be  based 
on  recommendations  of  the  Molooy 
Committee  on  consumer  protection  is  to 
have  a  second  reading  debate  in  the 
House  of  Commons  on  27  Jan.  The  text 
of  the  Bill  has  not  yet  been  published. 

Nine  posts  of  "Training  Development 
Oflicer*'  under  the  industrial  training 
council  scheme  for  apprenticeship  train- 
ing have  been  created  and  five  appoint- 
ments have  so  far  been  made,  says  the 
Ministry  of  Labour. 

Plans  for  setting  up  a  research  associa- 
tion to  cover  the  machine-tool  industry 
have  reached  the  stage  where  a  Director 
of  Research  is  being  sought  and  an 
application  to  DSIR  for  a  grant  is  in 
preparation. 


ElenricBl  Ilines,  1  December, 


Company  Activities 


efforts,  Mr  J.  A.  Crabtree,  the  chairman, 
points  out.  The  demand  for  the  firm's 
products  is  increasing  and  the  year  ended 
with  a  substantial  order  book.  Since  the 


GLOOM,  gathers.  Hire-purchase  com- 
panies in  difficulties,  18,000  on  short- 
time  at  Ford's,  refrigerator  and  electric 
cooker  prices  cut  by  GEC,  the  nation's 
stock  of  refrigerators  now  standing  at 
around  500,000  units,  friction  over  the 
engineers'  wage  claim— these  were  the 
latest  and  the  biggest  blows  buffeting 
stock  markets  last  week  and  were  more 
than  enough  to  precipitate  public  selling 
and  professional  "bear"  selling.  In  one 
of  the  dreariest  weeks  for  months,  the 
Financial  Times  industrial  ordinary  in- 
dex was  lopped  11-3  points  to  303-1. 

There  can  be  little  doubt  that  the 
credit  squeeze  must  now  be  at,  or  have 
passed  through,  the  point  at  which  it 
was  intended  to  level  back  consumer 
spending,  and  without  some  easing  very 
shortly  its  continuance  will  amount  to 
no  more  than  financial  sadism.  It  is  quite 
clearly  the  verdict  of  the  market,  how- 
ever, that  in  the  short  run  trading  con- 
ditions for  British  industry  will  deterior- 
ate before  the  cyclical  improvement  sets 
in.  At  the  same  time,  longer  term  inves- 
tors should  now  assume  a  vultural  aspect 
on  the  likely  prospect  of  many  first  class 
shares  attaining  new  "lows"  for  the  year. 
"In"  and  "out"  of  the  market  is  fair 
enough  game  for  the  professionals  but 
for  John  Citizen  who  is  concerned  with 
the  growth  of  his  free  funds  over  the 
years,  steady  and  selective  equity  invest- 
ment is  still  the  surest  answer,  and  the 
lime  approaches  when  we  shall  read 
many  times  the  word  "bargain"  in  the 
financial  columns  of  the  Press. 

In  contrast  to  the  advance  of  the  pre- 
vious week,  electrical  shares,  too,  had 
to  sound  the  retreat.  And  here  the 
"heavy  brigade"  was  fast  on  the  run. 
Again,  reasons  were  not  hard  to  find. 
GEC  may  have  pleased  the  housewife 
with  its  announcement  that  it  is  cutting 
the  prices  of  its  refrigerators,  but  it  cer- 
tainly did  not  please  the  market.  More- 
over, the  warning  given  by  Mr  E.  Fowler, 
managing  director  of  the  GEC  Domestic 
Equipment  Group,  to  the  effect  that  the 


Government's  restrictive  measures  in 
preventing  large  production  runs  may 
price  GEC  products  out  of  both  home 
and  overseas  markets  did  nothing  to  help 
matters.  The  reflection  of  that  on  the 
stock  market  was  a  Is  9d  tumble  in  the 
£1  Ordinary  shares  to  31s  9d — a  new 
"low"  for  the  year  and  on  which  a  divi- 
dend yield  of  6-3%  is  now  offered.  That, 
of  course,  assumes  that  last  year's  10% 
dividend  (1-9  times  covered]  is  main- 
tained in  the  current  year. 

English  Electric's  £1  Ordinary  shares 
also  dropped  from  33s  9d  to  a  new 
I960  "low"  of  31s  9d  on  which  the  yield 
is  now  6-3%.  And  not  to  be  left  out 
of  it,  AEI,  the  biggest  of  Britain's  elec- 
trical battalions,  buckled  back  28  9d  to 
a  new  41s  9d  "low"  to  show  a  yield 
of  7-2%. 

Elsewhere,  Decca  Record  dropped  2s 
lo  52s,  EMI  came  back  a  further  Is  3d 
to  42s  6d,  E.  K.  Cole  eased  23  3d  to 
18s  7J,  a  1960  "low,"  a  feat  also 
achieved  by  Pye  with  their  Is  9d  drop 
to  12s  9d.  After  a  rise  of  3s  to  53s 
BICC  came  back  on  profil-uking  to 
49s  9d,  while  Hoover  "A"  Ordinary,  at 
one  time  inspired  by  their  transatlantic 
tinge  to  touch  45s  9d,  a  rise  of  3s, 
came  back  to  finish  the  week  at  42s  9d. 

But  the  gloom  was  not  aliogeiher  un- 
diluted. DimpIeK  went  up  to  touch  a  new 
peak  of  49s  3d  on  strong  demand,  while 
the  5s  Ordinary  shares  of  Berry's  Elec- 
tric Magicoal  warmed  up  2s  9d  lo  51s  6d 
on  the  doubled  interim  of  131%.  There 
was  also  a  statement  here  of  a  "satis- 
factory increase"  in  sales  and  profits  for 
the  half-year  to  30  Sept.,  I960,  a  one- 
for-three  free  scrip  issue  and  a  forecast 
to  put  the  year's  total  dividend  up  to 
the  equivalent  of  40%  against  last  year's 
30%.  As  hire-purchase  is  not  a  major 
factor  in  the  company's  sales  and  as  there 
is  a  buoyant  export  demand  still  for  their 
products,  Berry's  is  obviously  one  of  the 
better  bargains  now  oflfered  on  the  elec- 
trical share  market. — From  our  City 
Correspondent. 


Ada  (Halifax) 

There  is  no  interim  dividend  for  the 
year  to  31  March,  1961,  the  company 
< which  is  now  controlled  by  Philips 
Electrical  Industries)  having  made  a  loss 
estimated  at  £7,000  for  the  half-year  to 
30  Sept.  The  board  does  not  anticipate 
an  early  end  to  the  company's  difficul- 
ties, in  view  of  the  unfavourable  trading 

Allied  Ironfonnden  Ltd. 

Announcing  an  unchanged  interim  divi- 
dend of  71%,  the  directors  add  that  the 
group  profits  to  date  are  running  at  the 
same  level  as  for  the  corresponding 
period  of  last  year. 
Bercr'i  Electric  Ma^coal  Ltd. 

Another  bonus  issue  is  to  be  made, 
this  time  on  a  one-for-three  basis.  This 


news  is  given  by  the  direclon  along 
with  an  increase  in  the  interim  dividend 
for  the  year  lo  31  March  last,  131% 
as  against  6j  %  last  time,  which  is 
intended  to  even  out  the  disparity  be- 
tween the  interim  and  final  dividends. 
With  a  satisfactory  increase  in  sales  and 
profits  for  the  six  months  to  30  Sept. 
last,  and  in  the  absence  of  unforeseen 
difUcullies.  they  forecast  that  the  final 
dividend  on  the  enlarged  capital  will  not 
be  less  than  20%,  to  give  the  tot&l 
equivalent  for  the  year  on  the  old 
capital  of  40%  compared  with  30%  for 
the  previous  year. 

Crabtree  Electrical  Indostries  Ltd. 

Record  sales  were  achieved  in  the  year 
ended  31  July  last,  but  taxation  nega- 
tives   the    result    of    the    considerable 
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end  of  the  year  work  has  started  on 
projects  involving  capital  commitments 
of  a  further  £200.000  in  the  next  12 
months.  Extensions  lo  the  works  at 
Walsall  and  Brownhills  have  begun,  plus 
the  erection  of  another  factory  at  the 
latter  site,  and  Mr  Crabtree  is  confident 
of  the  future. 

Dictograph  Telephones  Ltd. 

At  the  end  of  August  last  there  was 
a  record  volume  of  business  in  hand,  and 
so  far  in  the  current  year  sales  show 
no  sign  of  diminution,  Mr  P.  U.  Summer, 
chairman,  reports.  Although  anticipating 
a  favourable  report  next  year,  he  warns 
that  rising  labour  costs  may  well  affect 
profit  margins  and  sales. 

Soolliem  Areas  Electric  Corpn. 

Value  of  group  orders  received  for 
1960  lo  date  is  60%  in  excess  of  that 
for  1959,  Mr  J.  W.  Milligan.  managing 
director,  slated  last  week  prior  to  leav- 
ing on  a  USA  lour  to  visit  the  group's 
associates.  The  experience  of  the  indi- 
vidual subsidiaries  varied  considerably, 
and  he  warned  that  the  market  remains 
highly    competitive    while    labour    and 


Sun  Electrical  Co.  Ud. 

The  past  year's  results  were  a  record, 
and  the  directors  report  that  with  the 
level  of  sales  maintained  for  the  first 
six  months  of  the  current  year,  they  are 
hopeful  that  the  trading  results  will  once 
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beeo  possible  if  the  improved  branch 
premises,  which  have  been  provided 
during  the  past  three  years,  had  not  been 
available.  Looking  further  ahead,  they 
have  opened  a  sinking  fund  insurance 
policy  with  an  annual  premium  of 
£1,505  to  provide  a  substantial  sum  in 
the  year  2035  when  the  leases  of  the 
head  office  premises  expire. 

Dividends  Declared 

Harland  Engineering  Co.   Interim  4% 

Worihington-Simpson.     Interim     10% 

C7i%). 
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(g(DixiQas!ii(sit^i2i  mwomM^^&M 


Contracts  Open  at  Home  .  .  . 


Dates   given    are    the    final  for   receipt   of 
tenders  unless  otherwise  stated. 

1  Dee.--Cli€sterfldd  1I.C.  Supply  of:  (1)  88 
25  ft  tubular  steel  columns  and  one  wall 
bracket;  (2)  71  140  W  sodium  Group 
"A"  lanterns;  (3)  18  3  by  80  W  fluorescent 
lanterns  and  18  400  w  colour-corrected 
mercury  lanterns  complete  with  lamps/gear; 
(4)  71  140  W  sodium  lamps/jackcts/2car  for 
A61  Exeter-Leeds  Trunk  Rd  lighting.— 
Advertised  17  Nov.  issue. 

1  Dec— East  Kflbridc.  Electrical  work  in 
erection  of  animal  house  and  laboratory  at 
Hairmyres  Hospital.  Applications  to  Secre- 
tary, Western  Reeional  Hospital  Board,  351 
Sauchiehall  St,  Glasgow  C.2,  by  above  date. 

2  Dec— Renfrew  C.C  (2)  Electrical  work 
in  the  replacement  of  Greenock  Academy. 
Applications  to  County  Clerk,  R.  Urquhart, 
County  Bidgs,  by  above  date. 

2  Dee.— Whitchoreh  U.D.C  Installation  of 
wiring  and  o/h  tracks  included  in  alterations 
to  provide  slaughter  hall  at  public  abattoir. 
— ^Sce  24  Nov.  issue. 

3  Dec. — Cambridgeshire  C.C.  Supply,  erec- 
tion, wiring  and  fittine;  (la)  nine  35  ft 
steel  columns  with  200  W  sodium  lighting  at 
Caxton  Gibbet  roundabout  (A45  and  A 14); 
(lb)  eight  35  ft  steel  columns  with  200  W 
sodium  lamps  at  Four  Went  Ways  rounda- 
bout (All  and  A604);  (2)  five  25  steel 
columns  with  3  by  80  W  fluorescent  lamps 
at  Bury  Toll  junction  near  Newmarket  (All 
and  A45). — Advertised  10  Nov.  issue. 

3  Dec— Colwyn  Bay  B.C.  (Contract  1) 
Supply  and  installation  of  99  Class  '*A** 
concrete  columns  and  sodium  lanterns;  (2) 
supply  of  480  Class  "B"  concrete  columns; 
(3)  supply  of  480  60  W  sodium  lanterns/ 
gear;  (4)  supply  of  270  time  switches;  (5) 
erection  and  installation  of  270  time 
switches;  (6)  cable  duct  laying;  (7)  removal 
of  existing  gas  lamps. — See  24  Nov.  issue. 

3  Dec— Hnyton  with  Roby  U.D.C.  Anpli- 
cations  invited  for  inclusion  in  selected  list 
for  (Tender  12)  public  lighting  equipment. — 
See  24  Nov.  issue. 

3  Dec— Kingsbrid^  R.D.C.  Rewiring  of 
Manor  Hse.  Council  Clerk:  J.  H.  Savidge. 

3  Dec — Swansea  B.C.  Electrical  installation 
in  proposed  primary  school  at  Sketty  Pk, 
Swansea. — See  24  Nov.  issue. 

3  Dec — ^Tandngce  U.D.C.  Fluorescent  street 
lighting  installation. — ^See  24  Nov.  issue. 

5  Dec— Chigwen  U.D.C.  (i)  Supply  of  (a) 
21  steel  columns  and  (b)  lanterns/lamps; 
(ii)  erection  and  installation  of  21  200  W 
sodium  units  for  All  No.  2  lighting  scheme. 
— Sec  3  Nov.  issue. 

5  Dec— Eccles  B.C.  Electrical  installations 
in:  (1)  40  houses.  New  Hall  Ave;  (2)  four 
houses,  Scott  Ave. — ^Sec  24  Nov.  issue. 

5  Dec — ^Liverpool.  Electrical  supplies.  Secre- 
tary, Garnet  Chaplin,  South  Liverpool 
Hospital  Management  Committee,  Sefton 
General  Hospital,  Liverpool  15. 

5  Dec — Manehcster  CC.  Supply  and  instal- 
lation of  outside  lighting  of  existing  aeration 
plant  at  Davyhulme  Sewage  Wks. — ^Adver- 
tised 3  Nov.  issue. 

5  Dec— Romford  B.C.  Electrical  installa- 
tions in  (1)  Town  Hall  extension  and  (2) 
pavilions  and  parks  depot.  Central  Park. 
Boroueh  Engineer  and  Surveyor,  Town  Hall. 
Deposit  £2  2s  each  contract. 

5  Dec— RoM-OB-Wye  U.D.C.  Supply  and 
erection  of  steel  columns/brackets  with 
140  W  sodium  lanterns  and  ancillary  work. 
Engineer  and  Surveyor,  Council  Offices, 
Broad  St. 

5  Dec— Yoric  T.C.  Supply  and  erection  of 
two  1,867  g.p.m.  centrifugal  pumps  and 
gear  for  recirculation  pumpnouse  at  Nabum 
Sewage  Purification  Wks. — Sec  17  Nov.  issue. 

6  Dec — Grimsby  R.D.C.  Supply  and  erec- 
tion of  14  25  ft  concrete  colunms/lantems/ 


control  gear  along  A 16  Louth  Rd,  Waltham. 
Surveyor,  1  Deansgate  Terr.  Deposit  £2  2s. 
7  Dec— Durham  CC  (a)  Electrical  insul- 
lations  in  Cleadon  new  County  Junior 
School  and  Ryton  Modem  School  exten- 
sions and  adaptations.  Electrical  installations 
in  standard  police  houses,  Greenfield  estate, 
Swalwell.  County  Architect,  South  St,  Dur- 
ham. Applications  by  above  date. 

7  Dec- £veaham  B.C.  Supply  and  installa- 
tion of:  (a)  33  30  ft  tubular  steel  columns 
with  200  W  sodium  lighting  along  A435; 
(b)  20  existing  columns  converted  to  200  W 
sodium  along  A433 ;  (c)  41  25  ft  tubular 
steel  columns  with  140  W  sodium  lamps/ 
gear,  along  A44. — See  24  Nov.  issue. 

8  Dec — ^HcsCon  and  Isleworth  B.C  Supply 
and  erection  of  41  Group  **A**  steel  columns 
with  mercury  colour-corrected  lamps/lan- 
terns/gear and  removal  of  28  existing 
columns  along  Vicarage  Farm  Rd,  Houns- 
low. — Advertised  24  Nov.  issue. 

8  Dec — Elfish  Lighthouse  Service  Supply  of 
lamps  for  vear  to  31  Dec,  1961.  Irish  Lights 
Office,  Dublin. 

8  Dec— Swansea  B.C.  Supply  of  one  3  kW 
d.c.  generator. — See  17  Nov.  issue. 

10  Dec— Bootle  B.C.  Supply  of  (Item  13) 
cables  and  electrical  goods  and  (Item  14) 
lamps  for  year  from  1  April,  1961.  Borough 
Surveyor,  Town  Hall. 

10  Dec— Cornwall  CC  Applications  invited 
for  inclusion  in  approved  list  for  (Item  17) 
electrical  installations  to  County  Architect, 
County  Hall.  Truro,  by  above  date. 

10  Dec— Edinburgh  CC  Supply  and  erec- 
tion of  five  electrically  operated  overhead 
doors  at  Craigmillar  Refuse  Disposal  Wks. 
Engineer  and  Manager,  Lighting  and  Cleans- 
ing Dept.,  329  High  St. 

10  Dec— Northwich  U.D.C  Installation  of 
power  points  in  50  pre-war  houses.  Engineer 
and  Surveyor,  Council  Hse. 

12  Dec— Downpatrieic  R.D.C  Electrical 
work  in  two  blocks  of  four-storey  maison- 
nettes and  one  block  of  three-storey  single- 
person  flats  in  Windmill  St,  Ballynahinch. — 
See  24  Nov.  issue. 

12  Dee.— Grimsby  B.C.  (c)  Electrical  instal- 
lation, on  fixed-price  basis,  in  remodelling 
South  Parade  Primary  Junior  School.— See 
24  Nov.  issue. 

12  Dec — ^Manchester  CC  Supply  and  erec- 
tion of  passenger  lift  in  City  Courts  and 
Juvenile  Court.— See  24  Nov.  issue. 
12  Dec — Roscommon  CC  Supply  and  in- 
stallation of  3-ph.  motors,  horizontal  centri- 
fugal Dumps  and  water  level  indicator  at 
Monksland,  Athlone.  Details  from  consulting 


engineers,  4  St.  Frauds  St,  Galway.  Deposit 
£5  5s. 

12  Dec— Ryton  U.D.C.  (5)  Electric  lighting 
and  heating  work  in  proposed  eieht  siivle| 
person  dwellings  and  three  aged  person' 
bungalows.  Surveyor,  Council  Offices,  Rytoo 
Tower. 

12  Dec— Stockport  B.C  2.  Electrical  instal- 
lation proposed  Welfare  Clinic,  Loogford 
Rd  West,  Reddish.— Sec  3  Nov.  issue. 
12  Dec— West  Hartlepool  B.C  Electiiol 
installation  in  16  old  people*s  flatlets,  Owtoo 
Manor  estate.— See  24  Nov.  issue. 


13  Dec— KiilEcaldy  T.C.  (b)  Electrical  woii 
in  erection  of  new  hall  at  Links  St.-See 
3  Nov.  issue. 

14  Dec— Kingston  opoo  HnU  CC  light 
and  power  installations  in  Adelaide  County 
Primary  School.  City  Architect.  Deposit  £2, 
payable  to  City  Treasurer. 

14  Dec— Lame  B.C.  Rewiring  of  24  Arcoo 
prefabricated  bungalows,  Edward  Aye. 
Borough  Surveyor,  8  Victoria  Rd. 
14  Dec— Matlock  U.D.C.  Supply  and  instal- 
lation complete  of  nine  sewage  pumps  at 
four  pumping  stations  in  Darley  Vale.— See 
6  Oct.  issue. 

14  Dec— Wate-f  ord  CC  Supply  and  erec- 
tion of  two  20  s.p.m.  pumps  and  380  V 
3-ph.  motors  for  Kill  and  Bonmabon  water 
supply  scheme. — See  1 7  Nov.  issue. 

15  Dec— Stockport  T.C  Electrical  insUlh- 
tion  in  new  dormitory  wing  and  extension 
at  "Reinbek."  Aged  Persons*  Home.  Bram- 
hall  La.  Borough  Architect,  Town  Hall. 

16  Dec— Maidstone  B.C.  Electrical  instal- 
lation in  conversion  of  13  London  Rd  into 
an  old  people's  hostel.  Borough  Engineer, 
Palace  Ave. 

16  Dee.— Sondciland  B.C  Electrical  insUlla- 
Uon  in  Maternity  and  Child  Welfare  Oinic, 
Hylton  Castle  estate.— Advertised  24  Nov. 
issue. 

16  Dec— Wandsworth  B.C  (h)  Supply  of 
lamps :  and  (i)  electrxal  works  for  year  irom 
1  April.  I960.— See  24  Nov.  issue. 

17  Dec— Birkenhead  1I.C.  Supply  of  lanns 
for  year  to  31  March,  1%2.  Manager,  Worts 
and  BIdgs. 

19  Dec— Nottinilham  T.C  Supply  of  Gtem 
1)  lamps  and  accessories  for  schools,  etc. 
for  year  from  1  April,  1961.  Director  of 
Education,  W.  G.  Jackson,  Exchange  BIdgs. 
19  Dec— West  Lothfain  CC  Supply  and 
erection  of  31  200  W  s'Hiium  lanterns  on 
35  ft  steel  columns  with  10  ft  6  in.  outreadi 
for  A8/A89  Stariaw  and  A8/A899  Broxbon 
junctions  lighting. — See  24  Nov.  issue. 


Your  Queries  Answered 

Reoders  are  invited  to  maloe  use  of  our  free  enquiry  department  which  possesses 
wide  resources,  including  an  index  of  trade  information  with  over  lOOjOOO  entrlts 

A  Selection  from  the  108  queries  answered  this  voeek 


"Zenkh"  hunpholders  —  agents  for? 
A.E. — Walter  Logan  and  Co.  Ltd.,  34 
Oak  Tree  Dr,  N.20. 

"Wfaiton**  Tacaom  deanera — address 
for?  M.A.N. W.E.B.— Phoenix  Sales  Ltd., 
11  St.  Andrew  St,  E.C.4. 

"dneh**  terminal  blocks— makers  of? 
O.L. — Carr  Fastener  Co.  Ltd.,  Pinfold 
La,  Stapleford,  Nottingham. 

"Eastwoods"  towH  rails — makers  of? 
E.E.B.— Eastwoods  Ltd.,  158  City  Rd. 
E.C.I. 

"Johnson"  wax  poUshets — makers  of? 
S.W.E.B.— S.  C.  Johnson  and  Son  Ltd., 
West  Drayton,  Middx. 


"Elrcnco"  time  delay  rdays— makers 
of?  T.E.— Electrical  Remote  Control  Co. 
Ltd.,  Harlow  New  Town,  Essex. 

"Eariywarm'*    blankets  —  makers  of? 

M.P.— Charies     Eariy     and    Co.    Ltd., 
Witney  Mills,  Oxfordshire. 

Helimatie  Ud.— address  for?  E.T.-22 
Buckingham  Palace  Rd,  S.W.I. 

"Radiopage**  intercommnnicatkia 
systems — ^makers  of?  J.B. — British  Can- 
munications  Corpn.  Ltd.,  Exhibition 
Grounds,  Wembley,  Middx. 

''Sirram"  ear  kettles— suppliers  of? 
P.P.L.  —  Hawker  Marris  Ltd..  34-54 
Spencer  St,  Birmingham  18. 
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^— SoatfaampCoo  B.C.  (a)  Electrical 
tion  renewal  at  MiUbrook  Secondary 
School  and  (b)  electrical  installation 

Glen  Eyre  Secondary  Boys*  School, 
itions    to   Borough   Architect,   Civic 

by  S  Dec. 


U.D.C  Supply  and  instal- 
)f  sewage  pump,  complete  with  motor 
•ntrol  gear  for  Peel  Common. — ^See 
.  issue. 

:. — ^Ealing  B.C.  Electrical  installation 
[  at  St.  Ann's  Secondaiy  Girls* 
Springfield  Rd.  Borough  Engineer, 
iafl,  W.5.  Deposit  £1.— Adverused  in 
le. 

. — Mopaghaa  CC.  (b)  Erection  and 
don  of  two  pumping  sets  to  deliver 
m.  at  a  106  ft  head  for  Rockcarry 
.  Supply  and/or  erection  of  two  42 
pumps  at  a  128  ft  head  for  Newbliss. 

from  consulung  engineer,  E.  R. 
1  Montpcllier  Terr,  Galway.  Deposit 

each  contract. 

— Radctiffe  B.C.  Supply  and  instal- 
>f  43  140  W  sodium  lamps  on  25  ft 
s  and  brackets,  plus  removal  of  28 
units  along  A667,  Ringley  Rd. 
rr  and  Surveyor,  Town  Hall. 

— DonblaBe  B.C.  Supply  and  erection 
Ml  Group  "A**  concrete  columns/ 
(/auxiliary  equipment,  plus  the  re- 
jf  six  columns  along  A9. — See  10 
sue. 

-Oxford  T.C.  Supply  and  erection  of 
^-lift  3,500  g.p.m.  and  two  low-lift 
;.p.m.  pump  complete  with  motors, 
ear  and  cabling. — See  10  Nov.  issue. 

b. — Binniagham     Tame     and     Rea. 

and  erection  of  electricallv  driven 
luled  sewage  distributors  to  distribute 
I  11*6  and  34-8  m.g.d.  over  6\  acres. 

Drainage  Board  Engineer,  Rookery 
iington,   Birmingham  24. 

te  stated— Limerick  T.C.  Supply  of 
il  laboratory  equipment.  Chief  Execu- 
fi^r.  Municipal  Technical  Institute, 
ell  Ave. 

te  itated— N.I.  Hospitals  Antborit^. 

al  engineering  services  installation  m 
>me  for  nurses  at  Ards  Hospital. 
•y,  27  Adelaide  St,  Belfast. 

e  stated— North  of  S<*otbuid  II.E.B. 

switchgear  for  Burghmuir  substation, 
-Advertised  17  Nov.  issue. 


.  •  •  and  Overseas 

Details  of  items  marked  *  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  W.CJ,  quoting 

reference. 

7  Dec. — ^EgypC  Electrical  supplies  for  re- 
finery depots.  Financial  and  Commercial 
Management.  General  Petroleum  Authority, 
44  Sh.  Abdul  Moneim,  Dokki,  Cairo.  B.O.T. 
(ESB/30719/60).* 

7  Dec. — ^Rhodcsia  and  Nyasaland.  Plastics 
insulated  cables  (two  items),  35  tons  h.d. 
bare  copper  wire.  Town  Clerk,  P.O.  Box 
591,  Bulawayo.  B.o.T.  (ESB/30046/60).» 

8  Dec. — BdgiiBn.  Grey  plastics  sleeving  and 
black  plastics  adhesive  tape.  Ministere  de 
la  Defense  Nationale,  Administration  Gen- 
erale  du  Budget,  Direction  G^ndrale  des 
Approvisionnements,  Direction  Sup^rieure 
des  Achats  de  Materiel,  Service  d*Achat 
du  Materiel  Electrique,  Quartier  Prince 
Baudouin.  Place  Dailly,  Bruxelles.  B.o.T. 
(ESB/29477/60).» 

13  Dec.— America.  Two  250  kVA  trans- 
formers. Dept.  of  the  Interior,  Bureau  of 
Reclamation,  Bidg  53,  Denver  Federal 
Center.  Denver  25,  Colorado.  B.o.T.  (ESB/ 
30531/60).» 

13  Dec — Canada.  55  and  25  ton  bridge 
cranes  and  a  16  ton  gantry  crane.  Saskat- 
chewan Power  Corpn.,  Regina.  B.o.T.  (ESB/ 
30558/60).* 

13  Dee.— Singapore.  7.000  vd  6-6  kV  cable. 
City  Council.  B.o.T.  (ESB/30588/60).* 

14 Dec.— Paid«tan.  (1)  3,900  ft  1/044  12-core 
and  (2)  8,700  ft  1/044  20-co'-e  660  V 
p.i.s.w.a.  metal-sheathed  cable.  Chief  Con- 
troller of  Stores,  E.B.  Railwav,  Pahartali, 
Chittagong.  B.o.T.  (ESB/30785/60).* 

14  Dec— Rhodesia  and  Nvasala^d.  Six  200 

kVA  3-ph.  transformers.  Town  Clerk.  P.O. 
Box  591,  Bulawayo.  B.o.T.  (ESB/30047/60).* 

15  Dec — America.  Two  duplex  7-2  kV 
metaldad  switchboard  panels,  bus  structures, 
pounding  equipment,  water  level  telemeter- 
ing equioment.  Office  of  the  District  En- 
gineer, U.S.  Army  Endneer  District.  628 
Pittork  Blork.  Portland'  5,  Oregon.  B.o.T. 
(ESB/30803/60).* 

15  Dec. — S.  AfHca.  Insulation  test  sets, 
phase  sequence  indicators,  vohmeter,  vari- 
able auto  fansf'^rmers,  etc.  Town  Clerk, 
Ciw  Hall,  P?»iil  Kruger  St,  Pretoria.  B.o.T. 
(ESB/30521/60).» 
18  Dec— Kuwait.  220.000  yd  M  kV  under- 


CONTRACTS  PLACED 


ihire  CC.  Supply  and  erection  of  28 

eel  columns  with  2(X)  W  lanterns/gear 

ley  and  Woodstock  Rd  roundabouts, 

Southern    and    Western    By-pass, 

Municipal  Ltd. 


U.D.C    Supply    of    22 

lanterns,    lamps    and    gear.    Atlas 

I  Ltd.,  £242;   supply,  erection  and 

>f  columns,  Engineermg  and  Lighting 

ent  Co.,  £1,584. 

nere  Pnrt  B.C  Provision  and  erection 
rroup  "A**  lighting  units,  plus  resiting 
rroup  "B*'  units  along  various  roads, 
ring   and   Lighting   Equipment   Co. 

CC  Supplv  and  erection  of  35  ft 
lumns  with  200  W  lanterns  and  gear 
A224,  Halstead  Roundabout,  Abacus 
)al  Ltd. 

ton  oTMMi  Hall  CC  Electrical  instal- 
in  157  dwellings,  Boothferry  estate, 
I  Electrical  Co. 

Ml  €LC,  Electrical  work  at:  Alpha  Sq 
muel  Reed  and  Sons,  £5.788;  Ash- 
1  area.  Electrical  Contracting  Co., 
St.  Helier  estate.  F.  J.  Baynes  and 
I.,  £5,653  and  £9,064. 

iicM  T.C.  Supply  and  erection  of  31 
"B"    steel   columns   complete    with 

1  lanterns  on  Oak  Tree  estate, 
Municipal  Ltd. 

asfle  opoB  Tyne  CC  Supnly  and 
ion    of    telephone    system    in    new 


Town  Hall,  Barras  Bridge,  Associated  Elec- 
trical Industries  Ltd.,  £24.470. 

Pelton  P.C  Supply  and  erection  of  30 
concrete  columns,  lanterns  and  lamps  on 
Vicarage  housing  estate,  B.  L.  Oliver. 

Seaton  Valley  U.D.C  Supply  and  erection 
of  327  street  lighting  units  and  supply  only 
of  132  units.  Concrete  Utilities  Ltd.  Recom- 
mended. 

StoclEport  B.C  Electrical  installaticxi  re- 
newal at  Alexandra  Pk  Primary  School,  F. 
Mather  and  Co,  £2,498. 

Watford  B.C  Street  lighting  North  Orbital 
Rd.  Midland  Litrhting  and  BIdg  Ltd., 
£3,549.  Recommended. 


ground  cable.  Dept.  of  Electricity,  Water 
and  Gas,  Kuwait.  B.o.T.  (ESB/30596/60).* 

21  Dec— Banna.  (1)  Cables  and  accessories ; 
(2)  three  500  kVA  transformers;  ^3)  Lt. 
distribution  switchboards  and  switches; 
(4)  lamps  and  fittings.  Chairman,  Board 
of  Management  for  the  Port  of  ilangooD. 
P.O.  Box  1,  Rangoon.  B.o.T.  (ESB/300 16/60).^ 

21  Dec — India.  Cable,  p.i.l.c.d.s.w.a.,  from 
660  V  to  11  kV.  14  items,  and  19,000  ft 
p.i.l.c.s.w.a.  M  kV  4-core  0-0225  sq  in. 
cable.  Chief  Purchase  Officer,  National  Coal 
Development  Corpn.  Ltd.,  1  Council  Hse  St, 
Calcutta  1.  B.O.T.  (ESB/30502/60).' 

21  Dec — Umgiiay.  One  million  metres  tele- 
phone cable  and  (closing  date:  22  Dec.) 
400  kg  of  2  nun  diameter  solder.  Adminis- 
tracion  General  de  las  Usinas,  Electricas  y 
los  Telefonos  del  Estado,  Palacio  de  la 
Luz,  Paraguay  2431,  Montevideo.  B.o.T. 
(ESB/30747/60DLF).» 

22  Dec— PaUstan.  77,150  yd  telephone 
cable.  Mr  F.  Rizwi.  Purchase  Co-ordinating 
Officer,  Block  No.  32,  P.  and  T.  Directorate 
General,  Karachi.  B.o.T.  (ESB/30454/60).* 

22  Dec— PaUstan.  400  V  3-ph.  a.c.  meters. 
Executive  Engineer,  Stores,  Electricity, 
Bharat  Bldg,  Lahore.  B.o.T.  (ESB/30834/60).* 

22  Dec— Rhodesia  and  Nyasaland.   11   kV 

distribution  transformers.  Seretary,  Southern 
Rhodesia  Electricity  Supply  O>mmission, 
P.O.  Box  377,  Salisbury.  B.o.T.  (ESB/ 
30776/60).* 

27  Dec— Paldstan.  Cable,  21  items.  Mr  F. 
Rizwi,  Purchase  Co-ordinating  Officer,  Block 
No.  32.  Posts  and  Telegraohs  Directorate 
General,  Karachi.  B.o.T.  (ESB/30455/60).* 

3  Jan. — ^Aigeatina.  1,100  nickel  iron  accumu- 
lators and  600  special  accumulator  blocks, 
etc.  Oficina  de  Licitaciones,  Secretaria  de 
Transporte,  Empressa  Ferrocarriles  del 
Estado  Argentino,  Superinte'^<^encia  de 
Compras  y  Almacenes,  Avda,  389  5*  Piso, 
Buenos  Aires.  B.o.T.  (ESB/30501/60).* 

3  Jan.— Iran.  One  200  kW  and  two  150  W 

diesel  venerating  sets.  Iranian  S^'jrar  Fac- 
tories Co.,  Teheran.  B.o.T.  (ESB/30712/60).* 

9  Jan.— Sudan.  120  weatherproof  140  W 
h.p.m.v.  floodlights.  Office  of  Controller  of 
Stores,  Sudan  Railways,  Atbara.  B.o.T. 
(ESB/30851/60).* 

10  Jan. — ^Sudan.  Undereround  cables.  Con- 
troller of  Stores  and  Workshops,  Posts  and 
Telegraphs  Deot.,  Li^ht  Industrial  Area, 
Khartoum.  B.o.T.  (ESB/307 10/60).* 

19  Jan. — ^Anstnilia.  Insulation  and  resistance 
testers:  15  items.  Controller,  Postmaster- 
Gencars  Deot.,  114  Russell  St,  Melbourne. 
B.o.T.  (ESB/30759/60).* 

5  Feb.— Kuwait.  33  kV  steel  tower  trans- 
mission lines,  Khalidyah  to  Sulaibiyah  sub- 
stations and  Sulaibiyah  to  Jahara  Village. 
33  kV  metal-dad  switchboards  and  remote 
control  boards  for  Sulaibiyah  and  Jahara 
substations.  Dent,  of  Electnntv,  Water  and 
Gas.  B.o.T.  (ESB/30597  and  8/60).* 
IS  Feb<— Portuguese  East  Africa.  Twelve 
cranes  for  Beira  Port.  Ports,  Railways  and 
TransDort  Deot.,  Lourenco  Marques.  B.o.T. 
(ESB/30543/60).» 

28  Feb. — ^India.  Switching  and  booster  trans- 
former station  equipment  for  25  kV  50  c/s 
railway  scheme  on  Sealdah-Ranaghat  and 
Dum  Dum-Bongaon  sections  on  Eastern 
Railway.  General  Manager  and  Chief  En- 
gineer, Railway  Electrification,  235  Lower 
Cirmlar  Rd,  Calcutta  20.  B.o.T.  (ESB/ 
30717/60).^ 


TRADE  NOTES 


Change  of  Name.  The  Electric  Resistance 
Furnace  Co.  Ltd.  changes  its  name  to  Efco 
Furnaces  Ltd.  as  from  1  Dec. 

Expansion.  Steam  Electric  Co.  Ltd.  have 
expanded  three  branches.  At  Daleside  Rd, 
Nottingham,  a  new  two-storey  block  has 
been  occupied;  at  Preston,  the  company 
have  moved  into  Maenet  Hse,  in  Derby  St, 
P'-eviouslv  occupied  by  the  G.E.C. ;  and  at 
Monks  Rd,  Lincoln,  two  adjacent  premises 
have  been  acquired. 

Manchester  Depot.  Charles  Churchill  and 
Co.  Ltd.'  have  opened  new  branch  show- 


rooms, offices  and  warehouse  at  2-12  The 
Cres'-ent,  Salford,  Manchester  5.  Telephone: 
Pendleton  1382. 

S.A.  Imports.  The  South  African  Board 
of  Trade  is  considering  an  application  for 
the  increase  of  duty  on  imported  electric 
light  galleries  from  free  and  15%  ad 
valorem,  to  15%  and  20%,  respectively. 

New  Factory.  L.  E.  Simmonds  Ltd.  will 
add  6,000  sq  ft  to  their  manufacturing 
capacity  when  they  take  over,  at  the  end 
of  November,  the  new  factory  at  Thetford. 
Company  H.Q.  remains  at  Byron  Rd, 
Harrow. 
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BUSINESS  PROSPECTS 


Abfaigdon  B.C.  Tender :  33  flats.  Vineyard. 
Architects :  D.  Page  and  Ptnrs,  28  Beaumont 
St,  Oxford. 

Alowick.  Remodelling  of  Duke's  Gram- 
mar School  planned  by  Northumberland  C.C. 

Atcham  R.D.C.  Tender:  19  bungalows 
and  warden*s  house  on  each  of  Bayston 
Hill  and  Cross  Houses  housing  sites. 
Engineer. 

Bacop.  Robert  Wood  and  Sons,  Lee  Mill, 
Bacup,  plan  new  Stacksteads  factory. 

Banstead  U.D.C.  Tender:  243  dwellings, 
Chapel  Way  area,  Tadworth.  Clerk. 

Barnsley  B.C.  £2,750  scheme  for  modern- 
ising lifts  at  Town  Hall. 

Bafhavoo  R.D.C.  Tender:  Eight  houses, 
two-storey  block  of  eight  flats  and  warden's 
house.  Combe  Down,  Bath.  Architect. 

BedlfaigtOD  and  WallinstoD  B.C.  Street 
lighting  programme  for  lighting  of  13  streets. 

Belfast.  Behr-Manning,  Castlereagh  Rd, 
plan  factory  extensions. 

Biggleswade  U.D.C.  Tender :  Section  "A," 
27  houses:  and  Section  **B,'*  22  houses  at 
London  Rd  housing  site.  Engineer. 

Birmingham  T.C.  Tenders:  Contract  700, 
eight  two-storey  dwellings,  Starbank  Rd, 
Hay  Mills;  Contract  709,  27  four-storey 
dwellings,  Tessall  La,  Egghill  La  estate, 
Northfield:  Contract  711,  three  shops,  etc., 
Millpool  Hill  estate,  Warstock:  and  Con- 
tract 742,  12  four-storey  dwellings  and  shop, 
Deelands  Rd,  Rubcry.  Architect. — Contract 
749,  four  children's  homes  and  IS  two- 
storey  dwellings*  sites,  Hartley  Green  and 
West  Heath.  Architect. — ^Welfare  Conunitlee 
plans  multi-storey  Handworth  home. 

Bolton.  Corporation  plans  psycho-geriatric 
patients*  hostel,  Chorley  New  Rd. 

Bootle  B.C.  Improved  traffic  signals 
planned  at  Balliol  Rd/ Hawthorne  Rd  and 
junction  Stanley  Rd/Merton  Rd. 

Bradford.  Quadrex  Nominees,  W.l,  pro- 
moters of  £5  million  development  in  city. 

Brlghouse.  Smith  Bulmer  and  Co.  plan 
Branxholme  Mills,  Bailiff  Bridge,  factory 
extensions. 

Borton-on-Trent  Health  Committee  plans 
residential  home  for  50  aged  persons,  Albury 
Hse  site,  Stapenhill  Rd. 

Caernarvonshire.  R.  Colwyn  Foulkes, 
Merton  PI,  Pwllycrochan  Ave,  Colwyn  Bay, 
architect  for  £1  million  improvements  at 
Oakwood  Park  Hospital,  Conway,  for  Welsh 
Hospital  Board,  Cardiff. 

Canterbory.  War  Department  plans 
£350,000  rebuilding  of  Hower  Barracks. 

Cardiff.  Wm.  Cowlin  and  Son,  Penarth 
Rd,  contractors  for  £200,000  building  exten- 
sions at  Royal  Ordnance  Factory  for  M.  of 
Works. 

Chelmsford  R.D.C.  Tender:  Six  bunga- 
lows and  ten  houses.  Little  Baddow.  Housmg 
and  Estates  Manager. 

Chippenham.  Wiltshire  C.C.  plans  Marsh- 
field  Rd  training  centre  and  mental  health 
hostel, 

Consett  U.D.C.  plans  development  of  70- 
acre  Delves  site  as  industrial  estate. 

Croydon.  LT.A.,  14  Princes  Gate,  S.W.7, 
plan  enlarged  TV  station  with  500  ft  tower  at 
Beaulieu  Heights,  South  Norwood  Hill,  S.E. 

Cnckfield  U.D.C.  Tender:  60  houses, 
Ashenground  Wood,  Haywards  Heath.  Sur- 
veyor. 

Dundee  T.C.  Tender:  three  houses.  Dean 
Ave  housing  estate.  Quantity  Surveyor. 

Durham.  Clayton  and  Deas,  High  Row 
Chmbrs,  Darlington,  architects  for  junior 
and  infants'  school,  Leasingthorne,  for  C.C. 
— Sir  Basil  Spcnce,  40  Moray  PI.  Edinburgh, 
architect  for  £400,000  new  women's  college, 
St.  Aidan's.  New  El  vet  Hill,  Durham  City, 
for  the  University. 

Enfield.  Thorn  Electrical  Industries  Ltd., 
Upper  St.  Martin's  La,  W.C.2.  plan  single- 
storey  laboratory  buildins:.  Southbury  Rd, 
and  canteen  at  Gt.  Cambridge  Rd. 


E.  Sussex  C.C.  Welfare  Services  Coni- 
mittee,  Lewes,  plans  following  old  people's 
homes:  Court  Farm,  Hove,  60  places; 
Lewes,  50  places;  senior  hostels  at  Mid- 
Sussex  area,  ten  places,  and  S.W.  coastal 
area,  ten  places ;  Mid-Sussex  area,  50  places. 

Frinton  and  Walton  UJ>.C.  Scheme  for 
lighting  improvements  in  Frinton,  £10,700. 

Gateshead.  Hadden  and  Hillman,  Heaton 
Rd,  Newcastle,  plan  SOO  houses  and  shops 
at  Chowdene  Hail  Farm. 

Glasgow.  Scottish  Co-operative  Wholesale 
Society,  95  Morrison  St,  C.5,  plan  seven- 
storey  bank  and  drapery  warehouse. — Wes- 
tern Hospital  Board,  46  West  Regent  St, 
C.2,  plan  children's  unit  at  Stobhill  General 
Hospital. 

Godalmlng  B.C.  Tender:  21  bunralows  in 
terraces,   Green   La,   Famcombe.   Engineer. 

Hedham.  J.  T.  Bell  and  Sons,  Market  St 
Chmbrs,  Newcastle,  plan  housing  develop- 
ments at  Tynedale  Gdns,  Stocksneld. 

Heme  Bay  U.D.C.  Tender :  30  to  36  dwel- 
lings, rear  Sussex  Gdns.  Architect:  J.  C. 
Clague,  Lloyds  Bank  Chmbrs,  High  St. 

Hexham.  R.C.  school  planned  for  North- 
umberland C.C.  Architect. 

Hinddcy.  Amoa  Chemical  Co.  plan  exten- 
sions of  their  premises. 

Houghton-le-Spring.  Newrick  and  Black- 
bell,  58  John  St,  Sunderland,  architects  for 
34  houses  at  Warden  Grove  for  Isaac 
Berriman. 

Hursley.  LB.M.  Laboratories,  W.l,  plan 
factory  block  on  site  at  Hursley  Hse. 

Uford.  Sir  Robert  Tasker  and  Ptnrs,  3 
Field  Court,  Gray's  Inn,  W.C.I,  architects 
for  Commercial  and  Industrial  Structures' 
workshop  and  offices,  Woodford  Ave. 

Inswich.  E.  Anglian  Hospital  Board,  Cam- 
bridjie,  plan  £125.000  boiler  house,  etc., 
Ipswich  and  East  Suffolk  Hospital. 

Isle  of  Wieht  R.D.C.  Tenders:  (a)  Two 
bungalows,  Thorlcy  St :  and  (b)  two  bunga- 
lows, Newchurch  School. 

Jarrow.  Industrial  Estate  Management 
Corporation  for  England,  Team  Valley 
Estate,  Gateshead,  plan  40,000  sq  ft  factory 
on  Simonside  estate. 

Kettering.  Gollins,  Melvin  Ward  and 
Ptnrs,  15  Manchester  Sq,  W.l,  architects 
for  £800,000  extensions  to  General  Hospital. 

Kidderminster  R.D.C.  Tender:  32  dweK 
lings,  Cookley,  and  22  dwellings,  Chaddesley 
Corbett.  Arch'tects:  A.  T.  Butler  and  Ptnrs, 
31  Priory  St,  Dudley. 

Kiveton  R.D.C.  Tender:  56  houses.  Red 
Hill  site.  Architect:  B.  D.  Thompson,  102 
Bridge  St,  Worksop. 


Lisbum  ILD.C.  Tender :  36  dwelling  oo 
three  sites  at  Finaghy,  Belfast.  Architect: 
H.  McMordie.  29  Wellington  PI,  Belfast  1. 

Liverpool.  Regional  Hospital  Board  plan 
extensions  to  X-ray  department  at  St.  Uelen's 
and  extensions,  etc.,  to  operating  theatre 
at  Clatterbridge  Hospital. 

London.   Kenneth  Castiglione,   15  Coiin- 
dale  Ave,  plan  laboratory. — P.  G.  S.  Fox, 
•'Wyldes,"  North  End.  N.W.3,  architect  for 
Neuberger     Products*     factory     extcnsioDS, 
Rookery  Way. — H.  Bramhill,  10  Gray's  hm 
Sq,    W.C.I,    architect    for    cold   store  and 
ancillary    accommodation    at    25    Wappint 
High  St,  E.I.— Stanley  Peach  and  Ptnrs,  28 
Eccleston  Sq,  S.W.I,  architects  for  Saffron 
Hill/Kirkby  St  junction  industrial  buildioe. 
— L.  R.  Bovingdon,  2  Yew  Tree  Rd,  W.12, 
architect  for  Coronation  Rd,  N.W.IO.  fac- 
tory planned  by  Fargo  Properties.—C.  W. 
Lowe,    7    St.   Thomas    St,    S.E.I,  architect 
for   rebuilding  of   Bedford  Steer  End  and 
Co.*s       factory,    Long    La,    S.E.I.— Hastic, 
Winch    and    Kelly,    1     Bentinck    St,  W.l, 
architects    for   £175,000   building  extension 
in  Croft  St,  S.E.8,  for  J.  and  H.  Transport 
Services  (Peckham).— Elliott,  Cox  and  Ptnrs, 
172   Buckingham   Palace  Rd,  S.W.I,  archi- 
tects   for    A.   Cohen    and   Co.'s  extensions 
at     Woolwich     Arsenal     Industrial    estate, 
S.E.18.— L.  A.  Culliford  and  Ptnrs.,  archi- 
tcts,  and   Humphreys  Ltd..  Kniehisbndae, 
S.W.,  are  connected  with  Daily  Telegraph's 
plan  for  extensions  bounded  by  Little  New 
St,   New   St   Hill,    Wine   Office  Court  and 
Pointer  St. — Munbv,    Smith   and  Hampton, 
4fiq    King's    Rd.    S.W.3.   architects  for  A. 
Gallenkamp  and  Co.'s  Christopher  St  officei 

Londonderry.  T.C.  approved  scheme  for 
500  houses. 

Lowestoft  B.C.  Scheme  planned  for  light- 
ing Denes  Oval  buildings. — Birds  Eve  Foods 
Ltd.,  Hcsketh  Hse,  Portman  So,  W.l,  plan 
fish  and  poultry  by-products  plant  on  site 
at  Wildes  St  for  their  associate  company, 
Ocean  Harvest. 

Maidstone.  Extensions  to  1960-61  street 
lighting  programme  planned  at  £5,090,  and 
further  programme  for  improvements  during 
1961-62  at  £18,010.— Wallis  Gilbert  and 
Ptnrs, '  5  Cromwell  Rd,  S.W.7.  architects 
for  Alabaster  Passmore  and  Sons  extensions. 

Manchester  T.C.  Tender:  60  dwellings* 
Hazel  Grove  and  Bramhall.  Director  of 
Housing. 

Mansfield  B.C  Tender:  25  dwelling 
Crow  Hill  site.  Documents  from  E  T. 
Crowe,  Carr  Bank,  Mansfield. 

Middlesbrouilh.  P.  R.  Middleton  and 
Ptnrs,  111  Albert  Rd,  architects  for  building 
developments  in  Linthorpc  Rd  for  Blue  U» 
Cars  (Middlesbrough)  Ltd.— Kitching  and 
Co.,  21  Albert  Rd,  architects  for  rebuilding 
and  development  of  Devonport  Hotel  for 
J.  Eadie  Ltd. 


TRADE  MARKS 


This    information    is    extracted    from    the 
Official     Journal     by     permission     of     the 

Controller, 

Allied.  B798,210.  Class  7.  Scrubbing, 
washing  machines,  etc.  B798,211.  Class  9. 
Apparatus,  etc.  Allied  Ironfounders  Ltd., 
28  Brook  St,  W.l. 

Antronic.  775,625.  Class  9.  Control 
switches  incorporating  automatically  oper- 
ated safety  releasins;  devices.  Autronic 
Developments  Ltd.,  Crawley  Rd,  Newport 
Pagnell,  Bucks. 

Elgastat.  805,777.  Class  9.  Apparatus,  etc. 
Elga  Products  Ltd.,  Lane  Enci,  Bucks. 

Gns.  Classes  7,  8.  9  and  11.  Great  Uni- 
versal Stores  Ltd.,  Devonshire  St,  Ardwick, 
Manchester. 

Isoval.  800,783.  Class  9.  Apparatus,  etc. 
Etablissements  Merlin  and  Gevin,  Rue 
Henri  Tarze,  Grenoble,  France. 

Kismatic.  807,042  and  3.  Classes  7  and  8. 
Paint  spraying  aoparatus,  etc.  Wm.  Turner 
(Kismet)  Ltd.,  Fenlake  Wks,  Fenlake  Rd, 
Bedford. 


Polychid.  B807,786.  Class  9.  Flexibjes, 
wires,  cables,  etc.  Concordia  Electric  Wire 
and  Cable  Co.  Ltd.,  Trent  Mills,  Der^«Dl 
St,  Long  Eaton,  Nottingham. 

Proxar.  737,007.  Class  9.  Apparatus,  etc. 
Carl-Zeiss-Stfftung.  Heidenheim  an  dcr 
Brenz,  Wiirttemberg,  Germany. 

Recomp.  807.023.  Class  9.  Computers,  etc. 
North  American  Aviation  Inc.,  International 
Airport,  Los  Angeles,  U.S.A. 

Remington.  788,892.  Class  8.  Shaving 
instruments,  etc.  Remineton  Rand  Lid^ 
Commonwealth  Hse,  1-19'  New  Oxford  St, 
W.C.I. 

Storador.  797,895.  Class  11.  Refrigerator, 
etc.  Ada  (Halifax)  Ltd.,  West  Mount  )VlA 
Johnson  St,  Halifax. 

Tom  Thumb  Candles.  806.594.  Class  1|' 
Lamps  simulating  candle  flames,  etc.  A.E-L 
Lamn  and  Lightmg  Co.  Ltd.,  33  Orosvenof 
PI,  S.W.I. 

Tweeny  Jet  Waste.  795.294.  ClasJ  7. 
Machines  for  pulverising,  nulp'nff.  etc.  HtijD 
Eng.  Ltd.,  Ross-on-Wye,  Hereford. 
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*rospects — Continued 

tie.  Barrett  Sons  and  Ptnrs,  33 
ge,  quantity  surveyors  for  Regional 
Board's  radiotherapy  centre  at 
Hospital.--£  142,979  development 
rudhoe  and  Monkton  Hospital  for 
Hospital  Board. 

.  Development  Corporation  ten- 
two-storey  houses  on  Chapel  Hill 
g  scheme.  General  Manager. 

Northern    Ireland    Housing 
412  dwellings  at  Redmanville 


ier 


extension    of    Portadown.    0£Bces    of    the 
Trust,  12  Hope  St,  Belfast 

Rotherham.  B.T.  Commission  plans  light 
industrial  premises  in  Masborough  area. 

RothweU  U.D.C.  Tender:  Three  blocks 
of  four  two-bedroom  flats,  Harrington  Rd 
site.  Surveyor, 

Shipley  U.D.C.  Tender:  Rochester  St 
redevelopment,  including  42  one-bedroom 
and  21  two-bedroom  flats  and  bungalows. 
Surveyor. 

SoathwcU  R.D.C.  Tender:  16  pairs  dwel- 


GAZETTE  ANNOUNCEMENTS 


fi 


COMPANIES  ACTS 

IS  of  Potaey  Ltd.  Mr  B.  Rose, 
I    Victoria    St,    E.C.4,    appointed 

at  extraordinary  general  meeting 
»v.  for  the  purpose  of  voluntarily 
p. 

Qcctrie  Co.  Ltd.  Mr  B.  Rose. 
1    Victoria    St,    E.C.4,    appointed 

at  extraordinary  general  meeting 
)v.  for  the  purpose  of  voluntarily 
p. 

Electrical  and  Radio  Co.  Ltd. 
ip  order  dated  14  Nov.  Electra- 
.  Mr  R.  A.  Hawken,  Bank  Chmbrs, 
t,  W.C.I,  appointed  liquidator  at 
ary  general  meetins  on  15  Nov. 
urpose  of  voluntarily  winding-up. 

Electrics  Ltd.  Mr  B.  Goodwin,  111 
,  E.C.2,  appointed  liquidator  at 
lary  general  meeting  on  14  Nov. 

ndostrics  Ltd.  Meeting  of  creditors 
Id  at  Room  47,  Winchester  H^, 
i  St,  E.C.2,  on  9  Dec.,  at  10  a.m. 

d  Ltd.  Last  day  for  receiving 
r  intended  dividend:  7  Dec.,  to 
:  F.  M.  Collins,  Inveresk  Hse, 
J,  W.C.2. 

>omestic  Appliaiiccs  (CardilT)  Ltd. 

Jngs  of  creditors  and  contributories 
rid  at  OHHal  Receiver's  Office, 
Qurt  Bldgs,  Westgate  St,  Cardiff,  on 
t  3.15  and  3.45  p.m.,  respectively. 

ps  Dissolved 

D-Wharfedale.  Partnership  between 
D.  G.  Roe,  electrical  contractors, 

m  business  as  Roe  Bros.,  at  Otley 
-in-Wharfedale,  dissolved  as  from 

1  debts  to  be  paid  by  D.  G.  Roe, 

View   Ave,    Burley-in- Wharf edale, 

rrying  on  the  business. 

un.  Partnership  between  J.  R. 
d  K.  C.  Shallcross,  radio,  tele- 
i  electrical  engineers,  carrying  on 
IS  Merstham  Radio  and  Television 
at  54  Nutfield  Rd.  dissolved  as 
lept.  Debts  to  be  paid  bv  K.  C. 
,  who  is  carrying  on  the  business. 

BANKRUPTCY  ACTS 
Orders 

mns.  W.  E.  Thomas  and  R.  C. 
metrical  appliance  dealers,  formerly 
)n  business  as  Home  Valet  Service, 
?h  St,  Heme]  Hempstead,  and  as 
appliance  Specialists  and  Home 
Electrical  Services,  at  15a  High 
Hempstead.  Receiving  order  dated 

I.  F.  C.  Turner,  domestic  appliance 
ectrical  and  motor  engineer,  for- 
rying  on  business  as  Ross  Electrics, 
z.  and  as  Eros  Security,  at  112 
Gate,  14  Bentinck  St.  2S  Spring- 
3alby.  IS  South  Parade  and  Cherry 
»hente,  all  at  Donrastc:  and  at 
e  Rd  and  127  Soring  Bank,  Hull, 
n  Si.  Huddersfield.  and  at  9  Eldon 
Is  1.  Receiving  order  dated  21  Nov. 

»tcr.  E.  Humphreys,  electrical 
partner  in  the  firm,  J.  and  H. 
of  8  Benchill  Ave,  Benchill, 
awe.  lately  carrying  on  business 
^  Rochdale  Rd,  Ha*rou»-hey.  Man- 
Ic-eiving  order  dated   17  Nov. 

ting  and  Public  Examina'Inn 

ii.  F.  J.  B.  Pink,  electrical  and 
ion    engineer,    lately    carrying    on 


business  as  Reliance  Refrigeration  Service 
Co.,  at  Sherwood  Wks,  Sherwood  Rd, 
Bognor.  First  meeting:  11  a.m.,  1  Dec.,  at 
O.licial  Receiver's  Olfice,  8  Old  Steine. 
Brighton;  and  public  examination:  10.30 
a.m.,  27  Jan.,  at  Court  Hse,  Church  St, 
Brighton  1. 

Appointment  of  Trustee 

Yoriu  M.  W.  P.  Walsh,  electrical  goods 
dealer,  formerly  carrying  on  business  at  59 
Holgate  Rd.  Mr  R.  W.  Hellyer,  Brotherton 
Chmbrs,  Westgate,  Leeds  1,  appointed 
trustee  as  from  17  Nov. 

Intended  Dividend 

Gt  Yarmouth.  P.  E.  Pitchers,  radio  and 
electrical  engineer,  formerly  carrying  on 
business  at  13  Tann  La,  Caister-on-Sea. 
Last  dav  for  receiving  proofs  for  intended 
dividend:  2  Dec,  to  trustee:  C.  A.  Taylor, 
Norfolk  Hse,  Exchange  St,  Norwich. 


lings  and  communal  block  at  Crowpark  Ave, 
Sutton-on-Trent.  Architect. 

Spenoymoor.  Durham  Coal  Board  (No.  4 
Area),  Coundon,  plan  £luO,OCO  otfices  cover- 
ing 40.000  sq  ft  at  Green  La.  Divisional 
Architect's  Dept.,  24  The  Side,  Newcastle. 

Swansea  B.C  Electrical  installation 
planned  at  proposed  primary  school,  Sketty 
Park.  Architect. 

S.  Wales.  Forth  Chemicals  Ltd.,  Bo*ness 
Rd,  Grangemouth,  Stirlingshire,  plan  £3  mil- 
lion plastics  plant  on  site  between  Neath 
and  Port  Talbot. 

Sainton.  Manchester  Hospital  Board  plans 
extensions  to  Royal  Manchester  Chilarens' 
Hospital. 

Taunton.  H.  S.  W.  Stone  and  Ptnrs,  20 
The  Crescent,  architects  for  industrial  site 
in  Priorswood  area  for  T.  S.  Penny  (Property 
Development). 

lynemooth  B.C.  Scheme  for  automatic 
traffic  sisals  at  junction  of  Wallsend  Rd 
and  Station  Rd,  Percy  Main. — Redevelop- 
ment scheme  for  shops  and  maisonnettes,  etc., 
Front  St,  CuUercoats,  planned.  Engineer. 

Wakefield.  C.C.P.  Holdings  Ltd.  plan  de- 
velopment of  Corporation's   iCirkgate  site. 

Wallasey.  Borough  Architect  to  prepare 
plans  for  health  clinic,  Twickenham  Drive. 

Wednesbory.  Clifford  Products  plan 
Brookside  factory  extensions. 

Wiochcstcr  T.C  Tender:  Eight  dwellings 
and  a  shop  in  Canon  St.  Quantity  sur- 
veyors: A.  S.  Wilson  and  Ptnrs,  8  Storey*s 
Gate,  London,  S.W.I. —Pink  and  Arnold, 
Westgate  Chmbrs,  Winchester,  surveyors  for 
Southern  Counties  Agricultural  Trading 
Society's  new  offices. 


MEETINGS  TO  NOTE 


THURSDAY,  1  DEC. 

I.E.E.  "Our  Civic  Lighting:  Gloom  or 
Gtcty?"  W.  R.  Stevens  and  H.  M.  FerKuaon: 
and  "A  Survey  of  Street  Lighiinv  and  its  Future.'* 
W.  R.  Stevens  and  H.  M.  Ferguson.  Savoy  PI. 
W.C.2.  5.30  p.m. 

I.E.E.  (Southern).  "Instrumenution  of  Nuclear 
Reacton."  p.  Harrinon.  South  Dorset  Technical 
College.  Weymouth.  6.30  p.m. 

I.E.E.  (Hull).  **Marne  Electrical  Practice  on 
Cargo  Liners,'*  D.  G.  Robinson.  Joint  meeting 
with  Graduate  and  Student  Section.  Lecture 
Theatre.  Y.E.B.  Offices,  Ferensway.  Hull.  6.30 
p.m. 

Chelmsford  Enginf.erino  SorirrY.  "The 
Raising  of  H.M.  Submarine  Truculent,**  Lt-Cdr 
L.   Hackman.   Hoffmann's  Social  Hall.  7.30  p.m. 

Institution  op  Meciunicai  Encinreers  (Edu- 
cation Group).  "Is  Training  in  Industry  Really 
Integrated  w'th  Academic  Studies  on  Sandwich 
Courses  in  Colleges  of  Technology?"  Birdcage 
Walk.  S.W.I.  6  pm. 

I.E.S.  (Nottingham).  "The  Fye  and  Artificial 
Lighting"  W.  J.  WcUwood  Ferguson.  Electricity 
Centre.  Carrinton  St.  6  p.m. 

British  iNSTiTimoN  i>f  Radio  Encineprs  (N. 
Western).  "Industrial  Television."  I.  M.  Waters. 
Reynolds  Hall.  College  of  Technology.  Man- 
cheater.  7  p.m. 

British  Institute  op  Management.  Conference: 
"The  Importance  of  Engineering  Services  to 
Modem  Management."  Connaughi  Rooms.  Gt. 
Queen  St,  W.C.2. 

A.S.E.E.  (Br'ghton,  Hove  and  District).  **Stage 
Lighting  Presentation."  F.  E.  B-own.  New 
Imperial  Hotel.  First  Ave.  Hove.  7,30  p.m. 

A  S.E.E.  (Oxford  and  Disirict).  "Circuit  and 
Eoutpmenf  AppI-cat'on<  of  Transistors."  Cock- 
croft  Hall.  Harwell.  S.4S  p.m. 

FRIDAY,  2  DEC. 

I.F.E.  (Medical  Electronics  Group).  Discussion: 
"Telemetering  Biological  Data.**  Savoy  PI, 
W.C.2.  6  p.m. 

Society  op  Instrument  TErNoiOGv  (Fawley). 
"Sclpct'on  Design  and  Application  of  Automatic 
Control  Valves."  P.  Stone.  Admin.  Bldg.  Esso 
Reflncry.  5.-^0  p.m, 

British  Institution  op  Radio  Enginffrs 
(Co-npuicr  Group).  "Prooress  in  Micromin-ature 
Circuit  Trchnicjucs  for  D"r  tbI  CoTipiifert."  D. 
Rohcrts,  D  S.  Caniphcll  and  P.  M.  Thomrvson. 
London  School  of  Hyaiene  and  Tropical  Medicine. 
Kcppel  .Si.  W.C  1.  6.30  p.m. 

British  In^stituttcn  of  Radio  Fncinfprs  (S, 
Midlands).  "The  Place  of  the  Fleciric  Rocket 
in  Space  Propulsion."  W.  'A.  S.   Murray.  North 


Gloucestershire    Technical    College,    Cheltenham. 
7  p.m. 

PiASTics  Institute  (N.  West).  "Hot  Runner 
Moulds,"  W.  G.  Lucas.  Textile  Institute.  10 
Blackfriars  St.  Manchester  3.  6.45  p.m. 

A.S.E.E.  (Liverpool  and  District).  "An 
Approach  to  the  Use  of  Electrical  Units." 
D.  Chal Iters.  Industrial  Development  Centre, 
M.A.N.W.E.B..   Paradise  St.   7.30  p.m. 

A.S.E.E.  (Stoke  and  Crewe).  "Variable  Speed 
A.C.  Motors."  J.  C.  H.  Bone.  Royal  Hotel. 
Crewe.  7.30  p.m. 

MONDAY,  5  DEC 

I.E.E.  Discussion:  "National  Proving  of 
Domestic  Electrical  Equipment."  Savoy  PI,  W.C.2. 
5.30  p.m. 

I.E.E.  (Mersey  and  N.  Wales).  "The  Deter- 
m'nation  of  the  Electrical  Characteristics  of  an 
Arc  Furnace."  J.  Ravencroft.  Royal  Institution. 
Colqu'tt   St.    Liverpool.   6.30  p.m. 

I.E.E.  i'S.  Midlands).  "Parametric  Amplifiers." 
R.  V.  R.  Carter  and  I.  A.  Bagnall.  Winter 
Gardens.  Gt.  Malvern.  7.30  p.m. 

I.E.E.  (S.  Midlands).  "Radiocommunication  in 
the  Power  Industry,"  E.  H.  Cox  and  R.  E. 
Martin.  College  of  Technology,  Birmingham. 
6.30  p.m. 

I.E.E.  (N.E.  Measurement  and  Electronics). 
Lecture:  "Radar  Observations  of  Birds  and 
•Angels'."  E.  Eastwood.  Rutherford  College  of 
Technology.  Newcastle.  6.15  p.m. 

I.E.E.  (Maidstone).  "Uses  and  Manufacture 
of  M.I.C.C.  Cable."  G.  E.  D.  Redman.  Maid- 
stone Technical  College.  7  p.m. 

N.E.  EiFCTRiCAi  CiUB.  "Looking  at  Lighting." 
A.  WMcock.  County  Hotel.  Neville  St.  Newcastle 
upon  Tyne.  6.30  p.m. 

' oriETY  OP  Instrument  Technoiogy  (S.  York- 
shire). "Instrumentation  for  Railway  Research." 
P.  H.  Mansfield.  University.  St.  George's  Sq, 
Shemcld  I.  7  p.m. 

I.E.S  (Leeds).  Members*  Night.  Lighting  instal- 
lat'ont  by  members  of  the  Centre.  British 
Lighting   Council.   24   Aire   .St.   6.15   p.m. 

I.E.S.  (Newcastle).  "Looking  at  Lighting.*'  A. 
Wikock    County  Hotel.  6.30  p.m. 

A.S.E.E.  (Bolton).  "Railway  Electrification.** 
Railway   Hotel.   Trinity   St.   7.45   p.m. 

A.S.E.E.  (Essex).  "Disregard  of  the  I.E.E. 
Reui'lations."  E.  J.  Sutton  and  H.  C.  Breeze. 
Angel   Hotel.    Ilford   Broadway.  8.15   p.m. 

A.S.E  E.  (Leeds).  "Lamps  and  Lighting.**  K. 
Havlor.  Gt.  Northern  Hotel.  7.30  p.m. 

A.S.E.E.  (Sheffield).  "Application  of  Electrical 
Control:  Ol  and  Gas  Burners."  D.  Stretton- 
Smith.  Royal  Victoria  Hotel.  7.30  p.m. 
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Meetings  to  Note — continued 
TUESDAY,  6  DEC. 

I.E.E.  (Measuremeat  and  Control  Section).  "A 
Universal  Non- Linear  Filter,  Predictor  and  Simu- 
lator, which  Optimises  Itself  by  a  Learning 
Process,"  Professor  D.  Gabor.  W.  P.  L.  Wilby 
and  R.  Woodcock.  Savoy  PI,  W.C.2.  S.30  p.m. 

I.E.E.  (Southern).  "F.M./A.M.  V.H.F.  Poruble 
Transistor  Receivers,*'  L.  E.  Jansson.  The  Univer- 
sity. Southampton.  6.30  p.m. 

I.E.E.  (N.  Midlands).  "Thermistors— Their 
Theory,  Manufacture  and  Application,"  R.  W.  A. 
Scan-  and  R.  A.  Setterington.  Bradford  Institute 
of  Technology.  6.30  p.m. 

I.E.E.  (N.W.  UiiLsation  Group),  "ecctrical 
Characterist  cs  of  the  Argon  Arc  Welding  Pro- 
cess," J.  C.  Nccdham  and  L.  H.  Orton.  Engineers* 
Club.  Manchester.  6. IS  p.m. 

I.E.E.  (E.  An^Iia).  "Engineering  Aspects  of 
Commercial  Television  Programme  Presenution," 
T.  C.  M*cnamara.  Stuart  Hall,  Norwich.  7.30  p.m. 

I.E.E.  (Rugby  Graduates  and  Students).  "Auto- 
matic Electric  Lifts,"  K.  A.  Yeomans  and  R.  J. 
Bedford.  Northampton  meeting. 

Institution  of  Production  Engineers  (South- 
em).  "Non-Destructive  Test'ng  as  an  Aid  to 
Production,"  D.  G.  W.  Claydon.  Town  Hall, 
Oxford.  7.30  p.m. 

AS.E.E.  (W.  London).  "Railway  SignaUing," 
G.  R.  Kent.  Windsor  Castle  Hotel.  134  King  St. 
W.6.  7.45  p.m. 

A.S  E.E.  (Reading  and  Districts).  "Fire  Protec- 
tion." "Marquis  of  Lome."  Friar  St.  7.30  p.m. 

WEDNESDAY,  7  DEC 

I.E.E.  (Southern).  "Radiocommunication  in  the 
Power  Industry,"  E.  H.  Cox  and  R.  E.  Martin. 
South  Eastern  Electricity  Board  Office.  10  (^een's 
Gardens,  Hove.  6.30  p.m. 

I.E.E.  (N.W.  Electronics  and  Communications 
Group).  Discussion:  "New  Semiconductor  De- 
vices.^'  Engineers'   Club.   Manchester.   6.1S    p.m. 

I.E.E.  (Tees-side).  "The  Logmoior— A  Cylin- 
drical Brushless  Variable-Speed  Induction  Motor," 
Prof  F.  C.  Williams,  E.  R.  Laithwaite.  J.  F. 
Eastham  and  L.  S.  Piggott;  and  "Brushless 
Variable-Speed  Induction  Motors  Using  Phase- 
Shift  Control,"  Prof  F.  C.  WiUiams,  E.  R. 
Laithwa'te.  J.  F.  Eastham  and  W.  Farrer.  Cleve- 
land Scientific  and  Teclmical  Institution,  Middles- 
brough. 6.30  p.m. 

I.E.E.  (S.  Midlands  Graduates  and  Students). 
Joint  meeting  with  University  of  Birmingham 
Oectrical  Engineering  Society.  Birmingham  Uni- 
versity. 6.30  p.m. 

I.E.E.  (London  Graduates  and  Students). 
"Magnetic  Amplifiers  in  Power  Engineering," 
M.  J.  Pope.  Medway  College  of  Technology, 
Chatham.  Kent.  7  p.m. 

Institution  op  Mechanical  Engineeers.  Sym- 
posium on  the  Dounreay  Fast  Reactor.  Birdcage 
Walk,  S.W.I. 

Institution  op  Production  Engineers  (S.  East). 
*'A  Progress  Report  on  the  Production  Control 
by  Computers."  B.  L.  J.  Hart.  Old  Ship  Hotel, 
Brighton.  7  p.m. 

Ministry  op  Works.  "The  R.I.B.A.  Form  of 
Contract — Nominated  Sub-contractors,"  I.  N. 
Duncan  Wallace.  Y.M.C.A..  Connaught  Hall, 
Blackett  St.  Newcastle  upon  Tync.  7.1S  p.m. 

I.E.S.  (Edinburgh).  "Lighting  of  Outdoor 
Industrial  Plant,"  J.  G.  Holmes.  Y.M.C.A.  Social 
Room.    14  South  St,   St.   Andrew  St.  6.15   p.m. 

I.E.S.  (SwBn5ea).  "Lighting  and  Industry  in 
the  Soviet  Union,"  E.  H.  Norgrove.  Demon- 
stration Theatre,  S.W.E.B.,  Kingsway.  Swansea. 
6  p.m. 

British  Institution  of  Radio  Engineers  (N. 
Eastern).  "Human  Engineering,"  S.  G.  Ramsay. 
Institution  of  Mining  and  Mechanical  Engineers, 
Nev-'lle  Hall,  Westgate  Rd,  Newcastle  upon  Tyne. 
6  p.m. 

British  Institution  op  Radio  Engineers 
(Radar  Group).  "Flight  Evaluation  of  Airborne 
Electronic  Equipment,"  H.  G.  Hinckley.  London 
School  of  Hyg'ene  and  Tropical  Medicine,  Keppel 
St.  W.C.I.  6.30  p.m. 

I.E.E.  (Sheffield  Graduates  and  Students). 
"Noise  w'th  Particular  Reference  to  Trans- 
formers," P.  J.  Bennett.  College  of  Technology, 
Rotherham. 

I.E.E.  (Bristol  Graduates  and  Students).  "Ferrite 
Storage  in  Digital  Computers,"  P.  J.  Commer- 
ford.  Gloucester  Technical  College.  7  p.m. 

AS.E.E.  (Halifax).  "Design  of  Fittings,"  K.  F. 
Haylor.   Crown  Hotel,   Horton  St.   7.45   p.m. 

A.S.E.E.  (N.  London).  "Control  Systems  on 
London  Transport  Signalling,"  G.  R.  Kent. 
Wood  Green  Civic  Centre,  To.wn  Hall,  N.22. 

A.S.E.E.  (S.E.  London).  "Coal  Mines  and 
Electricity."  P  W.  Wyke.  Eltham  Green  School. 
Quecnscroft  Rd,  S.E.9.  7.45  p.m. 

A.S.E.E.  (Preston).  "Ernie,"  C.  Ashworth. 
R.A.F.A.   Club,    East   View.    7.30   p.m. 

I.E.E.  (S.E.  Scotland).  Joint  meeting  with 
Institutions  of  Civil  and  Structural  EnRincers: 
"Zamhcsi  Hydro-clcctr-c  Development  at  Kariba — 
First  Stage."  T.  A.  L.  Paton  and  J.  L.  Blackburn. 
North  British  Hotel,  Edinburgh.  6  p.m. 


THURSDAY,  8  DEC. 

I.E.E.  (Utilisation  Section).  "The  Determination 
of  the  Electrical  Characteristics  of  an  Arc  Fur- 
nace." J.  Ravenscroft.  Savoy  PI,  W.C.2.  5.30  p.m. 

I.E.E.  (W.  Wales).  Informal  meeting.  S.  Wales 
Electricity  Board,  The  Kingsway.  Swan^va.  6  p.m. 

I.E.E.  (Cambridge  Electronics  and  Measurement 
Group).  "Recent  Progress  in  Microwave  Valves," 
A.   H.  W.  Beck.  Cavendish  Laboratory.   8  p.m. 

I.E.E.  (N.  Scotland).  "Induction  Generators 
for  Electricity  Supply."  C.  L.  C.  Allan.  Electrical 
Engineering  Dept.,  (Queen's  College,  Dundee. 
7  p.m. 

I.E.E.  (N.  Suffs  Graduates  and  Studenu).  "A 
Visit  to  the  U.S.S.R.".  A.  Asbuiy,  T.  E. 
Calverley  and  D.   Kilby,   Stafford. 

I.E.E.  (N.W.  Graduates  and  Studenu).  "Space 
Heating,"  A.  Shorrock.  Engineers'  Club.  Man- 
chester. 7  p.m. 

I.E.E.  (Southern  Graduates  and  Students). 
"Power  From  the  Atom,"  K.  W.  Huddart. 
Portsmouth  College  of  Technology.  6.30  p.m. 

I.E.E.  Faraday  Lecture:  "Transistors  and  All 
That,"  L.  J.  Davies.  Colston  Hall.  Bristol. 
6.45  p.m. 

iNSTiTimoN  op  Plant  Engineers  (N.  East). 
"Fine  Measurement,"  J.  R  Adams.  Roadway 
Hse,   Oxford   St,   Newcastle  upon  Tyne.   7  p.m. 

Plastics  Institute  (Southern).  *' Which?"  a 
speaker  from  Consumers*  Association.  Chemistry 
Dept.,  University  of  Southampton.  7.30  p.m. 

Society  op  Instrument  Technology  (Liver- 
pool). "Statistics,"  J.  R.  Judd.  M.A.N.W.E.B. 
Industrial  Development  Centre.  7  p.m. 

Society  op  Instrument  Technoi^ogy  (Tees-s?de). 
"Chromatography,"  T.  B.  Kent;  and  "Practical 
Aspects  of  Plant  Measurements."  M.  S.  Beck. 
Cleveland  Scientific  and  Technical  Institute,  Cor- 
poration Rd,  Middlesbrough.  7.30  p.m. 

I.E.S.  (Glasgow).  "Lighting  of  Outdoor  Indus- 
trial Plant,"  J.  G.  Holmes.  Joint  meeting  with 
A.S.E.E.  British  Lighting  Council,  29  St.  Vincent 
PI.  6.30  p.m. 

I.E.S.  (Manchester).    "Ship    Lighting."    J.    T. 

Grundy  and    C.     H.    Vaughan.     Demonstration 

Theatre  of    N.W.E.B.,    Town*  Hall    Extension. 
6  p.m. 

A.S.E.E.  (Bradford  and  District).  "Miniature 
Circuit-breakers."  S.  W.  Homsey.  Midland  Hotel. 
7.30  p.m. 


A.S.E.E.  (S.W.  London).  "Electric  Floor, 
warming,"  J.  Cook:  and  "Instrument  Trans- 
formers," R.  Halloway.  Prince  of  Wales  Hotd. 
S.W.19.  8.30  p.m. 

FRIDAY,  9  DEC 

I.E.E.  (N.  Eastern).  "The  Shiekling  of  Orer- 
head  Lines  Against  Lightning,"  J.  H.  Gnndley. 
Carlisle  Technical  College.  7  p.m. 

I.E.E.  (N.  Scotland).  "Induction  Genenton 
for  Electricity  Supply,"  C.  L.  C.  Allan.  Roben 
Gordon's  Technical  College,  Aberdeen.  7.30  pja. 

E.P.E.A.  (Meter  Engineers*  Technical  Group). 
"Electronics  and  Metering,"  A.  J.  Banoa. 
Caxton  Hall,  Westminster,  S.W.I.  6.30  pjn. 

Society  op  Instrument  Technology  (Mid- 
lands). "Training  of  Instrument  Engineers,"  Prof 
J.  E.  Parton.  Lecture  Theatre  of  the  Bjtis 
Kendrick  Suite,  at  the  Gosu  Green  College  of 
Technology,  Aston  St,  Birmingham.  7  pjn. 

MONDAY,  12  DEC. 

I.E.E.  (Electronics  and  Communicat'on  Sectioo). 
"Topology  Concepts  in  Network  Theory,"  P.  R. 
Bryant.  Savoy  PI,  W.C.2.  5.30  pan. 

I.E.E.  (Western).  "Engineering  Education  it 
the  Technical  Universities  in  Western  Germany," 
D.  B.  Welboum,  Professor  D.  B.  Spakiing  and 
G.   L.    Ashdown.    Bristol   University.   6  p.m. 

I.E.E.  (N.  Staffs).  "Recent  Devdopmenu  io 
Colour  Television,"  I.  J.  P.  James.  Duncan  Hill, 
Stone.  7  p.m. 

I.E.E.  (N.  Ireland).  "Pumped  Storage."  R.  W. 
Mountain.  Joint  meeting  with  Northern  Irdand 
Association  of  the  Institution  of  Civil  Ennneen. 
Civil  Eng.  Dept.,  David  Keir  Bldg.  Queen's 
University,  Belfast.  6.30  p.m. 

I.E.E.  (N.  Eastern).  Lecture:  "Street  Lighting." 
W.  R.  Stevens  and  H.  M.  Ferguson.  Supponed 
by  their  paper  entitled  "A  Survey  of  Street 
Light 'ng  and  its  Future."  Neville  HaH,  Westgite 
Rd,  Newcastle  upon  Tyne.  6.15  p.m. 

I.E.E.  (Mersey  and  N.  Wales).  "Tlie  Poten- 
tial-ties  of  Artificial  Earth  Satellites  for  Radio- 
cotrnunication,"  W.J.  Bray.  Town  Hall,  Chester. 
6.30  p.m. 

Birmingham  Electric  Qum.  "Subscriber  Trunk 
DiaUing,"  H.  E.  Francis.  Grand  Hotel.  6.15  pja. 

Society  of  Instrument  Technology  (Man- 
chester). "History  of  Pneumatic  ControL"  G.  E. 
Twist.  College  of  Sdence  and  Technology,  Sick- 
ville  St.  6.45  p.m. 

I.E.S.  (Leicester).  "Stage  Lighting,"  E.  E 
Faraday  and  W.  J.  Purse.  Nottingham.  6.15  pjn. 


NEW  COMPANIES 


Extracted  from  the  Register  issued  by  Jordan 
and  Sons  Ltd.,   116  Chancery  La,   W,C,2. 

British  Electronic  Industries  Ltd..  Radio 
WkSj  St.  Andrews  Rd,  Cambridge.  To 
acquire  for  the  purpose  of  amalgamation 
all  or  any  of  the  shares  (or  the  stock 
representing  the  same)  of  Pye  Ltd.  and 
E.  K.  Cole  Ltd.  Nom.  cap.:  £100.  Dirs.: 
to  be  appointed  by  subs.  Subs.:  Charles  O. 
Stanley  and  Eric  iC.  Cole. 

Cox  and  RawllnKs  Ltd.,  44  Arwenack  St, 
Falmouth,  Cornwall.  Manufacturers  of  and 
dealers  in  domestic,  household  and  general 
electrical  and  other  equipment,  etc.  Nom. 
cap.:  £2,000.  Dirs.:  Leslie  J.  H.  S.  Cox, 
PhiUp  I.  Rawlings  and  Wm.  D.  Welch. 

W.  S.  L.  Davidson  Ltd.,  167  Tankerton 
Rd,  Whitstable.  Electrical  eneineers,  etc. 
Nom.  cap.:  £200.  Dirs.:  Dorothy  B.  Styles 
and  Wm.  S.  L.  Davidson. 

EuDhonic  Electrical  Co.  Ltd.,  57a  High 
Rd,  Ilford.  Nom.  cap. :  £100.  Dirs. :  Reginald 
A.  Hampton  and  Kurt  Taussig. 

C.  Freestone  and  Sons  (Windsor)  Ltd.,  93 

Clewer  Hill  Rd,  Windsor,  Berks.  Engineers 
(electrical)  and  contractors,  etc.  Nom.  cap.: 
£1,000.  Dirs.:  Cecil  A.  Freestone  and  Mrs 
R.  M.  Freestone. 

Gordon  Mnstoe  Ltd.,  5  Tivoli  PI,  Chel- 
tenham, GIos.  Manufacturers  of  and  dealers 
in  vacuum  cleaners,  etc.  Nom.  cap.:  £100. 
Dirs. :  Gordon  F.  A.  Mustoe  and  Mrs  M.  C. 
Mustoe. 

Haifenden-Richboronsh  Ltd.,  Ridgefora 
Hse,  9  Clargcs  St,  W.T.  Nom.  cap.:  £100. 
Manufacturers  of  and  dealers  in  rubber  and 
plastics  goods  and  to  co-ordinate  the  group 
of  companies  comprising  W.  W.  Haffenden 
Ltd.,  Richborough  Rubber  Wks  Ltd,  Sand- 
wich Engineering  Co.  Ltd.,  and  the  sub- 
sidiaries thereof,  etc.  Dirs. :  not  named, 
Snbs. :  Wallace  W.  Haffenden  and  Trevor 
W.  Haffenden. 


R.  Howe  (Electrical)  Ltd.  To  take  over 
business  of  an  electrical  contractor  earned 
on  at  Stamford  St,  Ashton  under  Lyne,  by 
Ronald  Howe,  etc.  Nom.  cap.:  £1,000. 
Dirs.:  Ronald  Howe  and  Doris  C.  Howe 
Subs.:  Harry  Butterworth,  16  Croslcy  Rd, 
Radcliffe,  nr.  Manchester,  and  Joseph  W. 
Haywood,  198  Parkhills  Rd,  Bury. 

Hurst  and  Frands  Ltd.,  5  Lansdowne  Sq, 
Gravesend.  Electrical  engineers,  etc.  Nom. 
cap. :  £100.  Dirs. :  Albert  Francis  and  Dennis 
A.  Hurst. 

J.  and  E.  Distributors  Ltd.  Distributois 
and  manufacturers  of  and  dealers  in  motor 
car  lamps,  electric  bulbs,  etc.  Nom.  cap.: 
£100.  Dirs.:  John  Wiltshire,  3  Harewood 
Rd,  S.W.19,  and  Frederick  E.  Wiltshire, 
2  Hambledon  Rd,  S.W.  18. 

Rimcwood  Electrical  Go.  Ltd.,  24  MaHcet 
PI,  Rini^ood,  Hants.  Nom.  can.:  £1.000. 
Dirs. :  Frederick  T.  Evans  and  Peter  E.  D. 
Allum. 

K.  J.  Sborey  Ltd.,  88  Ingleboro  Dr, 
Riddlesdown,  Purley.  Manufacturers  of  and 
dealers  in  vacuum  cleaners,  etc.  Nom  cap.: 
£1,000.  Dirs.:  Kenneth  J.  Shorey  and 
Norma  Shorey. 

Dick  Vernon  Ltd.,  702  London  Rd, 
North  Cheam,  Surrey.  Manufacturers  d 
and  dealers  in  artificiariighttng  aoparatus, 
etc.  Nom.  cap.:  £1,000.  Dirs.:  Gerald  J. 
Nash,  Harry  E.  Nash  and  Peter  Sherriff. 

Wflliams    Electrical    (ShetBeld)    Ltd.,  60 

Barber  Rd.  Sheffield  10.  Nom.  cap.:  £1,000. 
Permanent  dirs.:  Thomas  WilOams  and 
Colin  Williams. 

Wttmslow  Electrical  Co.  Ltd.,  11  Peter  St, 
Manchester  2.  Nom.  can.:  £100.  Dirs.: 
Harold  Bristow  and  Roy  Waring. 

Woodwards  (Electric)  Ltd.,  494  Fulwood 
Rd.  Sheffield  10.  Nom.  cap.:  £5,000.  Dirs.: 
John  Woodward  and  Mrs  Marion  Wood* 
ward. 
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STEAM 


I  Is,  by  far,  the  world's  most  important 
medium  for  electrical-power  generation  and  a  very 
high  proportion  of  the  world's  power  stations  is 
•quipped  with  BABCOCK  steam-raising  plant 
Recent  Ottntracts  for  home  and  overseas  central 
station  boilers  include  units  of  200,300,  and  550MW 
capacity,  a  number  to  operate  on  a  reheat  cycle, 
and  a  375  MW  boiler  of  the  "once-through"  type 
to  generate  steam  at  supercritical  pressure  — 
3«50lb./sq.ln.  and  1110°F,  with  reheat  to  1055°F. 
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WEST  INDIES,  (Above)  Babcock  oil-fired.  Type  frP,  Integral  Furnace 
boiler  plant  at  Barbados  Light  and  Power  Co.  Ltd.  power  station, 

GREAT  BRITAIN.  (Below)  Blyth  'A*  power  station,  equipped  with  four  SeOjOOOIb.jhr. 
(I20MW)  Babcock  p.f.  -  fired  Radiant  boilers. 
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rs   NEVER   TOO  BIG 


FOR 


Rewinding  and  complete  rebuilding  for  all  electrical 
machines,  up  to  the  largest  and  heaviest  industrial  generators 
and  electrical  equipment,  is  provided  by  full,  24-hour  working 
capacity,  seven  days  a  week,  at  the  newARCO  Service  Depot. 
With  the  most  advanced  and  cfRcienI  methods,  and  a  final 
high-voltage  test  lo  guarantee  perfection.  ARCO  Rewinds 
give  you  the  fastest  emergency  service  in  Great  Britain  today 
for  all  electrical  repairs  to  both  A.C.  and  D.C.  machines. 
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ANY  DAY— ANY  NIGHT 
ARCO  REWINDS  PUT  IT  RIGHT 


n  and  delivery  in  YOUR  a 


From  the  lighting  equipment  of  the  worid,  Atlas  Lighting  was  chosen  to  create  an  atmosphere 
brilliance,  originality  and  palatial  splendour,  for  this  magnificent  20th  Century  palace  of  the  Ea 

A  PALACE  IN  THE  PERSIAN  6ULI 


atlas 


ATLAS  LIGHTING  LIMITED  *  THORN  HOUSE  •   UPPER  ST.  MARTIN'S  LANE    •   LONbON. 
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Comment 


YARDSTICK  ON  APPLIANCE  SALES 

The  most  comprehensive  study  yet  of  three  main  domestic  electrical  appliances 
(and  television)  was  published  last  week  by  the  National  Institute  of  Economic 
and  Social  Research  and  summarised  in  our  last  issue.  This  survey  comes  at  an 
appropriate  time  for  the  industry,  when  there  is  need  for  serious  heart-searching, 
but  it  brings  little  consolation.  It  suggests  that  for  washing  machines  and  vacuiun 
cleaners  and  refrigerators,  present  productive  capacity  is  in  excess  of  any  demand 
that  is  likely  to  arise  within  the  foreseeable  future.  Nor  can  too  much  be  hoped  for 
from  changes  in  Government  policy.  If  hire-purchase  restrictions  were  removed 
entirely  it  is  considered  that  sales  of  washers  might  rise  by  10%  and  cleaners 
by  less  than  S%;  for  every  1%  change  in  price  (including  purchase  tax)  sales 
vary  by  1%  to  2%.  Although  regression  coefficients  have  been  determined  for 
h.p.  and  price  for  these  two  appliances,  this  has  not  been  possible  in  the  case  of 
refrigerators.  This  appliance  has  the  lowest  saturation  and  only  recently  have 
sales  been  moving  towards  the  larger  markets  of  the  lower  income  group.  None 
the  less,  the  top  sales  figure  is  put  at  1*4  million  a  year  because  there  will  be 
little  immediate  replacement  demand.  In  coming  years,  replacement  demand  will 
become  of  paramount  importance  for  washers  and  cleaners,  the  curve  rising  more 
steeply  in  the  former  case,  but  both  reaching  about  75%  of  home  sales  by  1970. 
This,  perhaps,  is  the  more  important  lesson  that  the  industry  has  to  learn  from 
this  major  exercise  in  statistics.  If,  by  outstanding  advance  in  design,  new  appli- 
ances can  be  made  so  attractive  that  the  effective  life  in  consumers'  hands  of  older 
appliances  can  be  reduced,  so  that  they  are  replaced  for  obsolescence  rather  than 
decrepitude,  there  must  be  an  acceleration  in  the  replacement  market.  This 
challenge  would  be  severe  under  any  circumstances,  doubly  so  for  a  section  of 
the  industry  that  has  not  distinguished  itself  in  recent  years  for  native  originality. 

DIESELS  NOT  THE  ANSWER  7 

Rumours  about  what  the  Government  will  decide  on  the  future  of  British  Railways' 
London  Midland  modernisation  scheme  abound  at  present,  with  an  official 
announcement  expected  daily.  In  particular,  the  possibility  that  electrification  may 
be  dropped  is  being  widely  discussed.  But  if  electrification  is  abandoned  it  will 
be  against  the  advice  of  the  committee  of  MPs  who  have  most  closely  studied  the 
question  and  also  against  the  judgment  of  the  British  Transport  Commission.  And 
what  of  the  alternative?  Use  of  diesels  has  the  immediate  attraction  of  lower 
initial  capital  investment,  but  anyone  who  presses  that  solution  must  take  pause 
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from  the  review  oi  experience  with  diesels  on  US 
railways  which  an  American  consulting  engineer 
presented  to  the  Institution  of  Mechanical  Engineers 
last  week.  Analysis  of  financial  statistics  after  20 
years  of  operating  diesels  brings  no  support  for  the 
claim  often  made  that  they  are  producing  a  30% 
return  on  the  investment  made  in  them.  Indeed,  a 
break-down  of  costs  suggests  that  for  main  line 
applications  the  saving  on  diesels  in  comparison 
with  steam  locomotives  compares  unfavourably  with 
annual  charges  on  the  capital  involved.  Further, 
although  the  paper  is  concerned  only  with  a  com- 
parison of  steam  and  diesel  locomotives,  it  is  clear 
from  what  it  has  to  say  that  some  of  the  ways  in 
which  diesels  fall  short  of  expectations  would  not 
apfdy  to  electric  locomotives.  Discussion  on  the 
paper  showed  that  some  of  its  conclusions  are  not 
readily  accepted  here,  and  the  author  has  since 
commented  favourably  on  British  diesel-electric 
design  in  comparison  with  American.  As  against 
that,  US  experience  includes  at  least  one  reversion 
from  dieselisation  to  electrification. 

SCHOOLS  MINISTRY  WAS  WRONG 

One  of  the  many  prejudices  off-peak  heating  has  had 
to  fight  is  an  official  Ministry  of  Education  ruling 
that  it  is  unsuitable  for  school  heating.  Scottish 
experience  might  have  been  accepted  as  indicating 
the  improbability  of  this  but,  instead,  facts  and 
figures  have  been  demanded  and  on  the  first  few 
results  storage  heating  was  proscribed.  Now  a  con- 
vincing demonstration  that  the  claims  of  storage 
heating  to  consideration  in  this  field  cannot  be 
summarily  dismissed  has  come  through  Electricity 
Council  trial  installations.  Results  show  clearly  that 
with  block  storage  heaters  installed  in  schools  of 
pre- 19 14  construction,  the  overall  costs  of  hot-water 
radiator  systems  can  be  matched,  even  at  the  com- 
parative fuel  prices  applying  two  years  ago.  More 
recent  changes  in  fuel  and  labour  costs  probably 
shift  the  balance  more  definitely  in  favour  of  elec- 
trical methods;  but  the  essential  point  of  the  test  is 
clearly  established.  It  is  that  there  is  little  basis  for  a 
claim  that  hot-water  heating  is  so  overwhelmingly 
more  economical  than  storage  electrical  heating  that 
the  latter  should  be  ruled  out  by  Ministerial  ukase. 
Early  adjustment  to  the  Ministry's  advice  to  local 
authorities  on  this  point  must  now  be  sought. 

HOW  TO  WIELD  THE  H.P.  WEAPON 

In  recent  months  the  electrical  manufacturing 
industry  has  indicated  to  the  Government  that  it 
would  rather  have  stability  in  hire-purchase  legisla- 
tion so  far  as  size  of  initial  deposits  and  limitations 
on  hire  periods  is  concerned,  than  freedom  from  all 
restrictions  for  much  of  the  time,  interspersed  with 
suddenly  introduced  sharp  limitations.  The  reason  is 
clear.  Industry  has  to  invest  so  much  in  producing 
a  major  domestic  appliance  that  it  wants  to  be  able 
to  estimate  its  market;  and  few  factors  are  so  likely 
to  upset  an  estimate  as  a  change  in  h.p.  regulations. 


Last  week  the  Government,  through  a  Parliamentary 
answer,  flatly  rejected  the  idea.  Despite  soft  words 
about  the  desirability  of  assisting  forward  planning 
by  industry,  it  was  made  clear  that  the  Govemmeot 
thinks  the  h.p.  weapon  too  valuable  an  instrument 
of  its  armoury  for  fighting  economic  upsets  to  be 
discarded.  Once  that  stand  is  taken,  however, 
emphasis  is  given  to  another  criticism  ot  tht  Govern- 
ment in  relation  to  h.p.  Is  the  weapon  being  wielded 
to  the  best  effect?  There  is  a  strong  suspicion  that 
the  impact  of  this  essentially  blunt  instrument  comes 
too  brutally  and  too  late.  More  frequent  changes 
smaller  in  magnitude  would  reduce  the  margin  for 
error  in  its  use — ^and  reduce  as  well  the  upset  to 
manufacturers.  It  has  to  be  remembered  in  this 
context  that  the  situation  will  never  be  the  same  as 
in  the  last  h.p.  boom.  Finance  houses,  having  bunt 
their  fingers  through  bad  debts  then,  are  likely  to 
proceed  more  soberly  in  future. 

ECONOMICS  OF  R.P.M. 

Most  writing  by  professional  economists  on  the 
subject  of  resale  price  maintenance  damns  the 
practice.  The  arguments  as  presented  fit  togeth» 
snugly  enough  but  seem  to  most  peojde  engaged  in 
business  to  be  somewhat  lacking  in  reality.  A 
rational  explanation  for  that  impression  comes  in  a 
booklet.  Fair  Trade,  published  by  Macmillan's  last 
week.  The  authors  are  two  professional  economists 
who  feel  that  their  fellows  have  overstated  the  case 
fcM:  prohibiting  RPM.  In  the  preface  to  their  woric 
they  say  how  initially  they  wished  to  show  that  the 
case  for  a  Government  ban  on  RPM  was  not  so 
'*open  and  shut"  as  the  tone  of  most  critics  suggested. 
By  the  end  of  their  exercise  in  devil's  advocacy,  they 
find  themselves  in  a  more  advanced  position, 
impelled  by  their  own  argument  to  declare  their 
belief  in  a  general  case  fc^  the  retention  oi  individual 
RPM.  Between  these  points  of  different  emphasis 
appears  to  have  come  the  application  of  the 
traditional  scientific  method,  the  checking  of 
hypotheses  against  all  relevant  available  observations 
— a  technique  that  has  not  been  exploited  with  any 
notable  vigour  by  those  who  have  argued  against 
RPM.  Information  available  includes  some  detailed 
reports  of  North  American  experience  when  RPM 
has  been  made  illegal  or  ineffective.  From  this  it  is 
clear  that  major  domestic  electrical  appliances  are 
particularly  viilnerable  to  the  price-cutting  and  loss- 
leader  tactics  of  large  stores  once  RPM  is  aban- 
doned. That  vulnerability,  once  exploited,  results 
in  long-term  losses  to  manufacturers  which  is  not 
balanced  by  any  sustained  advantages  to  the 
purchasing  public.  In  the  UK,  traders  must 
wonder  whether  the  facts  they  are  reporting 
are  giving  a  similar  impression  to  the  officials  of 
the  Board  of  Trade,  currenfly  carrying  out  an 
inquiry  into  RPM  in  Britain. 
On  that  may  depend  the  pattern 
of  retail  trading  here  during  the 
next  decade. 


This  week's  quick  summary  of  electrical  news  faces  advertisement  pagt  20 
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^ERIENCES  OF  A  MODERN  GENIE 

R.   W.  Shaw,*  M.I.E.S.,^M.J.Inst.E. 


my  youth  I  was  an  avid  reader  of  Totes  from  the 
Arabian  Nights,  those  fabulous  stories  in  whicti,  on 
Kcasions,  a  genie  would  appear  and  cany  out  the 

fantastic  tasks  in  an  inciedibly  short  time  1  often 

to  imagioe  the  picture  from  the  genie's  point  of 
.  How  did  be  plan  his  operations?  Did  be  have 
tancc  from  other  genii?  What  were  his  labour 
lems?  Today,  1  think  I  may  have  the  answer  to  at 

some  of  ttiese  questions. 

ice  in  the  Desert 

all  began  with  a  visit  to  the  house  of  an  arcliitect 
i  one  evening  late  in  1958.  It  seemed  that  a  powerful 
:  bad  summoned  him  and  ordered:  "Build  me  a  palace 
M«!";  "there"  being  a  spot  in  the  de&ert  some  miles 
I  a  town.  From  the  plans  be  laid  before  me  it  was 
int  that  he  was  an  imaginative  and  contemporary 
w.  It  would  be  my  task  to  light  the  palace  and 
lundings  in  the  most  modem  style.  1  had  a  completely 
band. 

K  palace  was  to  be  built  on  a  low,  man-made  hill, 
!  12  ft  high,  faced  with  black  stone,  it  would  have 
jsual  quarters  for  the  sheik  and  his  family,  a  wing 
guests,  a  block  for  the  servants,  walled  gardens, 
iming  and  fountain  pools  and  an  entrance  courtyard, 
ve  discussed  the  plans  and  he  described  the  details, 
ideas  rapidly  began  to  form  and  lake  shape.  Equip- 

was  ordered  and  dispatched  to  the  site,  where  con- 
lion  was  pressing  ahead.  In  October,  1959,  I  flew 
not  by  magic  carpet)  to  the  Persian  Gulf  and  made 
/ay  to  the  palace.  In  the  succeeding  weeks,  installation 


and  erection  of  the  equipment  went  ahead  while  new  ideas 
were  bom,  developed,  executed  and  added. 

Now  let  us  suppose  that  the  palace  is  complete — as, 
udeed,  it  now  is — and  that  we  are  approaching  it  on  a 
fine,  dark  Arabian  night  We  shall  discuss  the  problems  as 
we  go. 

Leaving  the  main  road  stretching  out  across  the  desert, 
we  take  the  special  road  to  the  palace  where,  ahead,  a 
30  ft  illuminated  pylon  stands  shining.  This  is  a  brass 
framework,  polished  and  waxed,  built  around  a  central 
3i  in.  steel  tube  supported  on  a  concrete  foundation  12  ft 
deep  in  the  desert  sand.  White  glass  panels  protect  the  24 
4  ft  40  W  'Tropical  Dayhght"  fluorescent  tubes  which 
are  installed,  together  with  the  starter  switches,  inside  the 
pylon.  These  are  the  only  units  with  starter  switches  in 
the  palace,  all  other  fluorescent  lighting  incorporating 
quick-start  gear.  Because  of  the  hot  noonday  sun,  the 
ballast  gear  is  housed  in  a  ventilated  enclosure  in  the 
guard  house,  of  concrete  faced  with  marble,  which  stands 
at  Che  entrance  to  the  palace  road. 

*  Senior  Commercial  Engineer,  Alias  Light  and  Lighting  Lid. 


Gorden  in  the  fomilf 
quonen  by  niihi  Iht 
short  mushroom  Jioinii 


The  road,  sweeping  from  the  guard  bouse,  around  the  palace  and  rising  by  the  walls  to 
the  level  of  the  courtyard,  appears  as  a  sea  of  li^l.  The  1  ft  high  concrete  retaining  wall 
incorporates  recessed  fluorescent  lighting  in  sandproof  reflectors  designed  to  concentrate  all 
of  the  light  in  a  flood  across  the  road.  This  continuous  line  of  light  stretches  450  ft  up  and 
around  the  comer  to  the  main  courtyard.  Beyond,  similar  fittings,  mounted  on  brackets  and 
spaced  20  ft  apart  in  the  grass  verges,  illuminate  the  upper  perimeter  road. 

The  courtyard  is  separated  from  the  perimeter  road  by  a  fountain  pool  and  is  approached 
across  a  bridge  at  the  south  east  end,  a  low  concrete  structure  which  also  serves  to  support 
the  colour  change  lighting  for  the  poo)  and  floodli^ting  for  the  adjacent  courtyard  wall. 
For  pool  lighting,  three  rows  of  nine  80  W  fluorescent  tubes  in  pink,  blue  and  green  are 
housed  in  bronze  tube  mounts,  together  with  waterproof  cathode  heating  transformers,  on 
the  underside  of  the  bridge  overlooking  the  pool.  The  three^olour  electronic  automatic 
dimmer  and  colour  change  unit  is  housed  in  the  pump-room. 

On  my  arrival,  this  unit  was  discovered  in  a  rou^  tarpaulin  shed  which  was  by  no 
means  sandproof.  It  was  badly  damaged,  covered  with  sand  and  with  many  broken  parts, 
none  of  which  was  obtainable  locally.  Demanding  a  completely  sandproof  comer  in  tme 
genie  style — and  getting  it — I  stripped  the  unit  down,  made  some  repairs  and,  with  a  little 
luck,  succeeded  in  making  it  work. 

On  the  opposite  side  of  the  bridge,  nine  twin  80  W  fluorescent  anodised  fittings  flood 
the  black  and  while  pierced  tile  wall  which  separates  the  courtyard  from  the  women's 
quarters.  The  courtyard  is  paved  and  pebbled,  also  in  black  and  white,  with  recessed 
tungsten  filament  lamps  sunk  below  the  paving  stones  at  the  intersections  and  a  glazed 
aperture,  21  in.  in  diameter,  on  a  level  with  the  paving.  The  60  W  lamps  rely  entirely  on 
soil  conduction  for  cooling  and  85  of  these  units  are  used  in  the  courtyard.  The  east  and 


south  walls  are  floodlit  from  fluorescent  tube  units,  with  1}  in.  thick  glass  covers,  sunk 
level  with  the  paving.  Heavy  vehicles,  including  water  tankers,  pass  over  both  types  without 
harmiog  them. 

The  main  entrance  porch,  projecting  into  the  courtyard,  is  faced  with  gold  mosaic, 
illuminated  by  concealed  80  W  tubes.  The  adjacent  screen  wall,  in  pale  green  ceramic  tiling, 
is  also  illuminated  by  80  W  tubes  installed  behind  the  marble  facing  panel  at  the  top  of 
the  wall.  Part  of  this  Ught  also  illuminates  the  teak  screen  and  entrance  door  while,  above 
the  porch,  a  series  of  vaulted  roofs,  open  at  each  end  and  clad  on  the  inner  surface  with 
blue  mosaic,  is  also  illuminated  by  concealed  fluorescent  tubes.  To  the  right  and  above 
the  personal  quarters,  other  vaulted  roofs,  open  at  each  end  and  with  gold  or  yellow  mosaic 
interiors,  are  illuminated  from  concealed  tungsten  filament  weatherproof  fittings.  These 
roofs  also  serve  to  conceal  water  tanks  and  the  upper  surfaces  of  the  roof  sections  are 
sheathed  with  burnished  copper. 

Hk  Interior 

Entering  the  palace,  we  find  before  us  the  entrance  to  the  main  salon,  where  guests  and 
visitors  are  received.  This  large,  fonnal  room  is  illuminated  by  fine  crystal  electroliers, 
suspended  from  the  ceiling,  and  by  half  units,  also  of  crystal,  on  the  mirror  panels  in 
the  walls.  Both  of  these  are  of  CEC  design  and  manufacture.  The  curtained  windows  are 
illuminated  by  concealed  tubes  in  the  pelmets,  and  the  centre  floor  unit  also  incorporates 
concealed  fluorescent  lighting. 

To  the  left  of  the  salon  lies  the  guest  wing  in  which  are  situated  four  bedrooms  and  the 
sitting-rooms.  The  latter,  on  the  ground  floor,  lead  out  to  the  patio,  pillared  and  with  blue 
mosaic  domes  which  are  illuminated  by  tubes  in  sandproof  fittings  concealed  in  the  upper 
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beams.  Local  lighting  is  from  brackets  of  an  unusual 
design  created  by  Allom  Heffcr.  The  wall  itself  is  glazed 
with  pink  ceramic  tiling  which,  lilce  all  the  tiling  in  the 
palace,  is  of  Italian  manufacture.  Lighting  in  the  guest 
quarters  is  by  local  tungsten  filament  desk  lamps  with 
supplementary  concealed  pelmet  lifting. 

Returning  to  the  entrance  hall,  we  find  on  our  right  the 
lift  which  serves  the  family  quarters  and,  on  the  ground 
floor,  the  ante-room  and  the  dining-room.  Lighting  for 
the  former  is  from  a  George  Forrest  ceiling  unit  of  unique 
design.  It  is  in  the  form  of  a  13  ft  circular  ring  of  black 
iron  suspended  on  rods  a  short  distance  from  the  ceiling 
with  20  matt  chrome  finish  brackets  and  Forrest  Modern 
glassware  spaced  evenly  around  the  periphery. 

Beyond  the  ante-room  lies  the  dining-room,  the  lighting 
of  which  proved  the  severest  test  of  ^oieship.  This  large 
talon,  with  pehneted  windows  giving  on  to  the  lawns,  has 
an  unusual  roof  in  the  form  of  a  floating  ceiling  of 
Italian  plaster  tiles  projecting  from  one  wall  and  supported 
from  the  true  ceiling  on  rods  but  spaced  some  18  in.  from 
the  remaining  three  walls.  The  tiles  are  covered  with  in- 
numerable nodules,  the  tops  of  which  have  been  sliced  off  to 
give  i  in.  holes  through  which  the  light  from  the  ceiling 
can  shine.  It  was  my  task  to  provide  the  light  from  above 
the  tile  ceibng,  which  was  too  fragile  to  bear  any  weight. 

The  problem  was  solved  by  suspending  a  number  of 
curtain  tracks  from  the  true  ceiling  and  running  out 
sections  of  channel,  with  80  W  tubes  strapped  to  them,  oo 
wheeled  runners  from  service  hatches  at  the  wall  where 
the  false  ceiling  joined.  In  all,  40  tubes  were  installed 
in  addition  to  a  further  42  in  banks  of  three  colours  located 
close  to  the  edge.  These  served  to  flood  the  green  silk 
weave  curtains  covering  the  white  tiled  side  walls  of  the 
room  in  any  one  colour  to  choice.  The  ballast  gear  was 
housed  in  the  room  behind  the  service  hatch- 
Not  so  easy  was  the  task  of  persuading  the  electricians 
to  install  the  reflector  tubes  chosen  for  this  location  the 
right  way  up.  Despite  several  demonstrations,  including 
the  breaking  open  of  a  tube  to  show  the  opaque  reflecting 
service,  they  would  persist  in  mounting  them  upside  down. 
Eventually,  in  despair,  I  decided  that  this  was  a  problem 
even  a  genie  could  not  solve  and  changed  them  to  the 
ordinary  kind.  It's  the  simple  things . . . ! 

The  women's  veranda,  which  also  contained  a  swim- 
ming pool,  is  a  pillared  enclosure  with  recessed  ceiling 
alcoves  paint-sprayed  in  two  tones  of  grey.  In  each  alcove 
a  single  spun  bowl  of  polished  copper,  pierced  above  and 
below  in  geometrical  patterns,  enclosed  a  tungsten  filament 
lamp.  The  subdued  light  from  the  lace-like  pattern  on  the 
alcove    surface    provided    discreet    illumination    in    the 


quarters,  while  small  floodlights  were  used  to  iUuminiit 
the  bath.  Perforated  screens  in  one  wail  of  the  dimiii^wa] 
also  permitted  the  women  to  view  the  scrtca  woen  i 
cinema  show  was  being  given,  a  projectioD-room  md 
motorised  screen  (which  would  persist  in  rising  wiihoui 
warning  until  I  adjusted  its  mechanism)  being  part  at  w 
dining-room  installation. 

The  private  rooms  of  the  sheik  and  bis  family  arc  ill 
illuminated  by  tungsten  filament  lamps  in  the  fonn  of 
pendants,  standards  and  table  lamps,  supplementnl  by 
fluorescent  pelmet  lighting.  This  treatment  extends  to  W 
two  principal  bedrooms  and  sitting-rooms.  One  of  the  bed- 
rooms is  circular  in  shape  with  a  domed  ceiling  conung 
down  to  the  curtained  walls  and  pelmeied  winuows.  Aoow 
tbe  false  ceiling,  fluorescent  tubes  are  used  to  siiiiK  down 
on  the  curtains.  In  the  sitting-room  anotner  false  ctuint 
adjacent  to  the  window  area,  incorporates  a  numoei 
of  tungsten  filament  spotlights  in  colour  as  weil  >s 
fluorescent  lighting,  while  the  gold-faced  pelmet  is  pierctd 
to  allow  a  pattern  of  light  to  shine  through. 

Tbe  Gardens 

Lighting  of  the  gardens  was  designed  on  the  spoL  Tx 
women's  garden  has,  as  its  main  feature,  an  open  circulu 
pavilion  with  vertical  slatted  shutters  which  caa  tc 
adjusted  to  any  position.  For  this  we  conceived  a  aumber 
of  suspension  fittings  in  the  form  of  a  wide  copper  lube, 
closed  at  the  upper  end,  pierced  with  a  number  ot  Easleni 
pattern  boles  and  housing  a  tungsten  filament  lamp.  No 
such  fitting  being  available,  we  made  up  a  prototype  frcoi 
copper  tubing,  borrowed  from  the  palace  plimiber's  woA- 
shop.  This,  after  giving  us  tbe  required  lighting,  was  tikn 
to  the  local  metal-worker  who  fabricated  the  finished  spun 
and  polished  copper  lanterns  in  a  matter  of  hours  with 
all  tbe  polish  and  skill  of  Eastern  craftsmanship.  Othn 
features  in  the  garden  are  marble  scats  with  gold 
fluorescent  tubes  mounted  underneath  and  short  mushroom 
fittings  dotted  about  the  grounds. 

There  are,  of  course,  other  lighting  features  which  art 
of  conventional  pattern,  such  as  the  bulkhead  fittings  which 
are  used  in  service  quarters.  It  was  a 
pleasant  change  to  be  able  lo  plan 
lighting,  both  for  proper  illumination 
and  for  effect,  wiihoul  having  to 
count  the  cost.  OMinever  heard  of  a 
genie  worrying  about  cost?) 

During  my  period  of  genieship, 
when  for  part  of  the  lime  1  actually 
lived  in  the  palace,  I  had  the  helpful 
assistance  of  others  versed  in  (he  arts, 
notably  Mr  J.  Barton,  a.b.i.b.a.,  of 
Farmer  and  Dark,  the  archiiect-in- 
charge,  and  the  technical  staff  of  Allai 
Light  and  Lightii^g,  George  Forrest 
and  others.  No  genie  could  have  had 
more  co-operative  asMiJ.iic-; 


The  30  (i  P/fon 
and  fuard  houtt 
by  night 
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Post  iitsutator  for  3S0  kV 

DESIGN  DICTATED  BY  MECHANICAL  RIGIDITY  REQUIREMENTS 


4T  plans  to  upra(o*>^  British  Super  Grid 
;75  kV  to  380  kV  has  been  one  of  the  reasons 
be  introduction  by  Doultons  Industrial 
[d.  of  their  Multicone  post  insulator.  In  the 
St  insulators  the  two  complcnientary  factors 
d  rigidity  become  increasii!gly  significant  at 
n  voltages.  A  certain  minimum  rigidity  is 
isolator-switch  applications.  Height  reduction 
eases  rigidity,  at  the  same  time  it  decreases 
1  is  also  important  in  possible  situations 
nstallation  indoors.  Until  now,  the  type  of 
r  commonly  used  in  this  country  has  been 
pin  multi-unit  pedestal.  But  even  for  27S  kV, 
10  ft  high  and  it  only  just  fulfils  specified 
for  maximum  cantilever  deflection.  Thus, 
working  and  above  the  pedestal  design  is  not 

B. 

ontinent,  the  problem  has  been  solved  for 
low  by  the  successful  use  of  post  insulators 
I  conical  elements.  Doultons,  in  collaboration 
Merlin-Cerin,  of  Grenoble,  have,  in  fact, 
design  for  the  Multicone  insulator. 


Multicone  ^it  insulator.   Construction,  shown  on  right, 
att4  girtt  much  greater  rigiilltf  than  arretpondlat 
peilestal  t/pe 


Construction 

The  method  of  construction  employs  conical  porcelain 
elements,  each  integral  with  a  shed,  which  are  stacked 
one  upon  the  other  and  cemented  together  to  form  a  solid 
section  of  insulator  pillar  or  post.  The  British  version 
differs  from  the  French  in  that  anti-fog  instead  of  plain 
sheds  arc  employed  and  the  unit  has  a  greater  mean 
diameter.  This  allows  for  the  more  stringent  requirements 
of  British  Standards  in  respect  of  total  leakage  path  and 
mechanical  strength.  For  convenience  in  handling,  the 
Doulton  380  kV  unit  is  broken  up  into  three  sections 
which  are  separated  by  bolted  galvanised  iron  flanges.  The 
top  section  is  longest  and  has  also  reduced  diameter  sheds; 
this  gives  optimum  electrical  stress  configuration.  Overall 
hei^t  of  the  post  reaches  only  II  f t  8^  in. 

It  is  the  effectively  "solid  porcelain"  construction  of 
the  Multicone  post  insulator,  having  only  two  metal 
elements,  which  gave  it  rigidity  and  compactness.  By  com- 
parison, a  275  kV  pedestal  type  has  as  many  as  14 
relatively  flexible  metal  components  which  result  in  a 
deflection,  under  the  cantilever  working  load,  of  more  than 
three  times  that  of  the  Multicone  equivalent. 

Electrical  Characteristics 

The  new  design  possesses  certain  other  merits,  both 
from  electrical  and  manufacturing  standpoints.  Thus,  its 
relatively  uninterrupted  surface  profile  makes  for 
uniformity  of  electric  field,  resulting  in  higher  flashover 
values  than  for  the  conventional  design.  Furlhemiore, 
breakdown  is  not  limited  by  puncture  strength  of  the 
porcelain  body,  which  is  much  greater  than  that  of  the 
surface  flashover  value.  This  is  one  drawback  of  the 
hollow  cylindrical  type  of  insulator,  where  there  is  the 
possibility  of  the  ingress  of  moisture  onto  the  inner  wall, 
promoting  conditions  for  puncture  to  take  place. 

Another  advantage  of  uninterrupted  proflle  is  that  a 
maximum  number  of  sheds  can  be  accommodated  for  a 
given  maximum  height  for  impulse  flashover.  Leakage 
path  provided  is  in  the  region  of  1  in./kV.  Finally,  with 
the  pillar  design  adopted  for  the  380  kV  unit,  a  satisfactory 
corona  level  of  280  kV  can  be  maintained  using  a  stress 
grading  ring  of  only  22  in.  diameter.  This  helps  to  reduce 
spacing  of  units  in  substation  layout  necessary  to  comply 
with  specified  electrical  clearances. 

Ease  of  Mannfactiire 

Manufacture  of  Multicone  conical  elements  is  consider- 
ably eased  by  their  manageable  size.  They  lend  themselves 
during  initial  formation  from  wet  clay  to  the  much- 
favoured  "jollcying"  process.  They  are  also  suitable  for 
firing  in  a  tunnel  kiln,  where  it  is  possible  to  maintain 
closely  controlled  conditions.  In  addition,  the  design 
affords  a  good  deal  of  flexibility  in  the  making-up  of 
complete  post  insulators.  Thus,  a  variety  of  specified 
voltage  ratings  can  be  catered  for  simply  by  adding  or 
subtracting  an  appropriate  number  of  conical  elements. 
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Block  heaters  in  schools 


TESTS  SHOW  THEY  COMPETE  WITH  HOT-WATER   RADIATORS 


IT  costs  no  more  lo  heat  a  school  by  electric  thermal 
storage  block  heaters  than  by  a  hot-water  radiator 
system.  That  is  the  conclusion  from  tests  carried  out 
to  check  a  Ministry  of  Education  ruling  that  off-peak 
electric  heating  did  not  lend  itself  to  economic  use  in 
schools.  When  that  opinion  was  promulgated,  the  supply 
industry  arranged  with  the  Ministry  for  comparative  tests 
to  be  carried  out  on  pairs  of  similar  schools  in  different 
parts  of  England.  One  school  of  each  pair  was  heated  by 
a  normal  hot- water  radiator  system,  the  other  by 
thermal  storage  block  heaters.  The  tests  are  described  and 
the  results  discussed  in  a  report  published  by  the  Electricity 
Council.' 

The  table  shows  the  characteristics  of  the  schools 
selected  and  the  heating  systems  involved  in  the  lest.  All 
the  schools  are  relatively  old,  erected  at  the  turn  of  the 
century,  and  each  pair  are  of  relatively  similar  construc- 
tion. However,  the  calculated  heat  losses  are  far  from 
being  identical,  a  point  to  be  borne  in  mind  when  com- 
paring costs. 

In  the  tests,  continuous  temperature  records  were 
obtained  by  placing  thermographs  in  a  few  rooms  judged 
to  be  representative  of  the  whole  building.  Electrical  heat- 
ing was  on  a  basis  of  a  maximum  charging  period  of 
nine  hours  a  day,  with  omission  of  the  Friday/Saturday 
night  period. 

*  Utilisation  Research  Report  No.  16 ;  Comparative  tests 
on  heating  school  buildings  by  electric  thermal  storage  block 
heaters  and  other  methods.  Available  from  Information  Officer, 
Blectrictly  Council,  Trafalgar  Buildings,  1  Charing  Cross, 
London  S.W.I. 


On  average,  all  the  systems  installed  maintained  Ih^ 
Ministry  requirement  of  a  minimum  temperature  of  62°F- 
During  the  coldest  week  all  systems  failed  to  muntaio 
this  temperature,  but  the  report  suggests  that  perfomiiocc 
of  block  heaters  was  generally  better  than  that  of  hot- 
water  systems.  On  the  whole,  early  morning  temperiiiur«s 
were  higher  with  block  storage  heaters,  while  the  4  pjn- 
temperatures  were  about  the  same  for  both  systems. 

An  inquiry  was  made  to  obtain  teachers'  assessments  of 
comfort  conditions  in  the  instrumeated  classrooms. 
Opinions  varied  somewhat  as  to  which  of  the  systems  was 
the  more  "comfortable,"  as  distinct  from  too  warm  or 
too  cold,  but  the  balance  of  preference  was  with  the  elec- 
trical systems. 

One  of  the  indications  of  the  tests  has  been  Aat  so 
far  as  block  storage  heaters  are  concerned,  con»derabIe 
economy  can  be  achieved  by  choosing  a  suitable  conlral 
system  and  ensuring  that  it  operates  satisfactorily.  IIk 
tests  suggest  that  average  consumption  for  a  school  healed 
by  block  heaters  is  about  26,000  kWh/thcrm  of  calculated 
heat  loss/year;  900  kWh/kW.  Solid  fuel  consumpllM 
corrected  to  the  same  degree  days  basis  and  deiip 
temperature  is  73  tons  coke/therm  of  calculated  heal \osi 
year.  For  oil,  1,190  gal/therm/year. 

Cost  figures  shown  in  the  table  are  based  on  25-ynr 
depreciation,  reckoned  generous  for  solid-fuel  installalioiis 
and  conservative  for  electrical  installations;  and  on  5% 
interest  on  capital.  Total  annual  cost  per  therm  of  calcu- 
lated heat  loss  ranged  from  £108  to  £177  for  eleclricil 
systems,  and  from  £110  to  £172  for  coke.  For  the  oil-fired 
school  it  was  £213. 
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Maritw 

seiUregutating  altertuBtors 


by  J.  Griffin,  a.m.i.ee. 


PART  1 


^rlier  article^  on  the  general  subject  of  marine 
ator  practice,  it  was  noted  that  the  special 
istances  obtaining  aboard  ship  had  created  a 
or  an  alternator  with  superior  transient  voltage 
characteristics.  The  article  went  on  to  consider 
5  consequent  entry  into  the  marine  field  of  the 
'self-regulating**  alternator,  in  which  the  inherent 
characteristics  of  the  alternator  are  modified  by 
1  of  load-current  compounding.  It  was  mentioned 
n  most  of  the  available  machines  a  static  excita- 
m  is  substituted  for  the  conventional  rotating 
idvantages  in  respect  of  inherent  reliability, 
maintenance    and    layout    flexibility    naturally 

:>posed  in  this  article  to  examine  briefly  four  of 

^gulating  marine  alternators  currently  available. 

three  are   of  British   origin   and   have  been 

in  their  present  form  only  recently;  the  fourth 

ntative  of  a  nimiber  of  Continental  machines 

similar  in  principle  (though  often  differing  widely 

some  of  which  have  been  available  for  some 


Mem 

ice  the  original  development  of  the  synchronous 
,  attempts  have  been  made  to  solve  the  problem 
at  voltage  regulation.   Many  of  the  attempted 

have  been  extremely  ingenious,  and  some 
pointed  the  way  to  the  more  or  less  successful 
f  today;  most  of  them,  however,  failed  because 
erior  characteristics  of  the  devices  then  available 
ctification  of  alternating  current.  It  was  not  until 
t  of  the  relatively  modem  selenium  rectifier  that 
erate  success  was  achieved.  Development  was  in 

retarded  by  the  outstanding  success  of  the 
>rms  of  electro-mechanical  a.v.r.,  and  until  very 
5ven  the  more  successful  of  the  self-regulating 
s  found  application  only  in  the  smaller  sizes 
e  cost  of  the  conventional  a.v.r.  was  dis- 
lately  high,  or  where  the  inherent  reliability  of  a 
i  static  system  was  particularly  valuable.  It  is 
indeed,  that  had  it  not  been  for  the  introduction 
:o  marine  practice,  the  extension  into  the  larger- 
Ids  of  some  of  the  now  commercially  successful 
iting  alternators  would 'have  been  considerably 
ince  it  was  really  not  until  the  special  advantages 
le  purposes   of  the  superior   transient  voltage 


J.:  "Shipboard  A.C.  Generators,"  Electrical 
May,  1960.  Vol.  137,  pp.  837-842.  Mr  Griffin  is  with 
;n.  Sons  and  Co.  Ltd. 

be  appreciated  that  the  examination  of  all  or  even 
lie  available  systems  would  be  quite  impossible  in 
tide.  The  above  choice  has  been  made  in  order  to 
I  reasonable  adequacy  the  machines  most  likely  to 
rest  to  the  British  marine  electrical  engineer. 


response  performance  of  these  compounded  alternators 
became  apparent  that  such  machines  were  elevated  from 
relative  obscurity  to  their  present  prominence. 

To  the  marine  electrical  engineer,  used  long  since  to  the 
efficient  simplicity  of  the  level-compound  d.c.  generator, 
it  may  be  rather  surprising  that  so  much  difficulty  has 
been  experienced  over  this  problem  of  alternator  voltage 
regulation.  There  are,  however,  some  significant  and  not 
entirely  obvious  differences  between  the  d.c.  and  the  a.c 
generator  in  this  respect;  in  spite  of  the  fact  that  the 
relative  proportions  of  the  armature  and  field  m.m.f.*s  in 
the  two  types  of  machine  are  of  the  same  order,  the  a.c. 
machine  presents  a  much  more  difficult  voltage  regulation 
problem.  Before  considering  the  few  selected  solutions, 
therefore,  the  nature  of  the  problem  will  be  briefly 
examined. 

In  an  ordinary  d.c.  generator  the  field  winding  has 
merely  to  provide  sufficient  magnetising  m.m.f.  on  the 
direct  or  polar  axis  to  maintain  the  required  main  flux; 
the  inherent  voltage  regulation  with  load  is  due  to  the 
relatively  small  internal  resistance  drop  in  the  armature 
circuit,  and  to  the  net  on-load  flux  reduction  occasioned 
by  the  magnetic  saturation  in  pole-tip  and  armature  teeth 
on  that  side  of  the  pole  whose  resultant  m.m.f.  is 
strengthened  by  the  distorting  armature  reaction  m.m.f. 
In  an  alternator,  however,  the  absence  of  the  commutator 
and  fixed  brushgear  permits  the  load  current  or  armature 
reaction  m.m.f.  (which  in  the  d.c.  machine  is  confined 
effectively  to  the  quadrature  or  interpolar  axis,  and  is  thus 
prevented  from  greatly  affecting  the  main  flux)  to  interfere 
with  the  field  m.m.f.  much  more,  directly.  The  effect  of 
the  armature  reaction  m.m.f.  varies  not  only  with  load 
but  also  with  load  power  factor;  least  at  unity  p.f.,  it  is 
greatest  at  zero  p.f.  lagging,  in  which  condition  the  arma- 
ture m.m.f.  is  in  direct  and  demagnetising  opposition  to 
the  field  m.m.f.  Thus  in  an  alternator  the  field  winding 
has  no  longer  merely  to  provide  the  magnetising  m.m.f.; 
instead  it  must  maintain  the  magnetising  m.m.f.  against 
the  reaction  of  the  armature  m.m.f.  In  practice,  the 
resultant  field  m.m.f.  at  full-load  may  be  more  than  twice 
the  purely  magnetising  m.m.f.* 

The  on-load  effect  of  the  armature  leakage  reactance 
drop  (which  normally  increases  the  internal  e.m.f.  neces- 
sary for  a  given  terminal  voltage,  and  hence  requires 
corresponding  increases  in  main  flux  and  magnetising 
m.m.f.  with  increasing  load)  also  varies  with  power  factor, 
being  again  least  at  unity  p.f.  and  greatest  at  zero  p.f. 
lagging.  (Although  only  a  second-order  effect,  since  in  a 
normal  alternator  the  on-load  flux  increase  required  may 
be  of  only  5  to  15%,  this  phenomenon  cannot  be  ignored.) 

The  separate  effects  of  armature  reaction  and  leakage 
reactance  (often  idealised  into  a  single  effect  termed 
synchronous  reactance)  combine  to  increase  considerably 
the  total  excitation  required  for  the  maintenance  of  a 

'By  way  of  comparison  it  may  be  noted  that  in  a  similar 
d.c.  generator  the  corresponding  ratio  might  be  only  about 
110  or  1-20. 
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constant  terminal  voltage  in  a  loaded  alternator.  Fig.  1 
illustrates  graphically  the  very  wide  steady-state*  excitation 
range  required  by  a  typical  marine  turbo-alternator,  and 
it  is  clear  that  any  attempt  to  provide  the  necessary 
excitation  range  inherently  (i.e.,  in  a  purely  passive  or 
functional  manner,  rather  than  in  response  to  an  error- 
actuated  automatic  control  system  such  as  an  a.v.r.)  must 
perforce  take  proper  account  of  the  power  factor  of  the 
load  current  as  well  as  of  its  magnitude. 

Compounding 

Load-current  compounding  along  the  lines  of  the  well- 
known  d.c.  compound  generator  is  one  fairly  obvious 
approach  to  the  alternator  voltage  regulation  problem. 
In  the  usual  rotating-field  alternator  the  provision  of  a 
separate  series  winding  and  an  additional  slip-ring  may  be 
structurally  inconvenient,  although  by  comparison  with  the 
d.c.  machine  any  difficulty  is  probably  more  than  counter- 
balanced by  the  ease  with  which  the  actual  load  current 
can  be  reduced  to  a  more  convenient  value  (by  means  of 
the  in-any-case-essential  series  transformer)  before  being 
fed  to  the  series  field  winding  via  a  rectifier.  Simple 
compounding  of  this  type  is  in  fact  the  basis  of  one  of 
the  successful  systems  to  be  considered,  but  in  principle 
at  least  this  method  cannot  by  itself  provide  the  complete 
answer;  although  responsive  to  the  magnitude  of  the  load 
current  such  a  system  is  inherently  insensitive  to  power 
factor. 
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Fig.    L      Typical  marine  turbtyalternator  excitation  characteristics 

Phase  Compensation 

All  the  machines  to  be  described  are  load-current 
compounded,  so  that  in  every  case  the  total  alternator 
excitation  contains  a  **series**  component  directly  propor- 
tional to  the  output  current.  In  three  out  of  the  four 
systems  considered,  the  compounding  is,  in  addition, 
**phase-compensated**  and  since  the  method  adopted  usu- 
ally entails  the  virtual  duplication,  in  a  static  excitation 
system,  of  the  basic  m.m.f.  relationships  obtaining  in  the 
alternator  itself,  these  relationships  must  first  be  briefly 
examined. 

To  a  first  approximation  the  field  m.m.f.  required  by  an 
alternator  can  be  established  by  means  of  a  simple  space- 


*  Considerable  margins  respectively  below  and  above  the 
no-load  and  full-load  requirements  are  essential  for  the 
successful  operation  of  any  form  of  regulating  system;  in 
practice,  therefore,  the  overall  excitation  ranges  necessary  may 
be  more  tJian  twice  those  shown  in  Fig.  1. 


vector  m.m.f.  diagram  of  the  kind  shown  in  Fig.  1  h 
this  diagram,  the  vector  Fm  represents  the  m.m.f.  required 
to  maintain  the  no-load  flux  ^;  the  vector  Fa  (drawn 
parallel  to  the  time-vector  /  representing  the  output 
current,  and  thus  lagging  by  the  appropriate  phase 
angle  ?  on  the  output  voltage  vector  V)  represents  the 
"synchronous  reactance"  m.m.f.,  which  in  an  idealised 
unsaturated  and  distributed-field  machine  with  a  uniform 
air-gap  combines  accurately  the  effects  of  the  tnie 
armature  reaction  m.m.f.  and  the  leakage  reactance  drop. 
Finally  the  vector  Fr  represents  the  total  or  resultant 
field  winding  m.m.f.  necessary  to  maintain  F*  against  the 
reaction  of  Fa.  (The  diagram  shown  has  been  drawn  for 
a  constant  power  output  at  various  power  factors,  and  it 
is  interesting  to  compare  the  various  full-load /no-load 
excitation  ratios  given  by  this  simple  diagram  with  the 
data  from  Fig.  1.)  - 

The  methods  actually  used  to  duplicate  the  alternator 
m.m.f.  diagram  in  the  excitation  and  control  equipment 
naturally  vary  considerably  in  detail,  but  nearly  all  of 
them  rely  on  the  vector  combination  (on  the  a.c.  side  of 
a  main  field  rectifier)  of  excitation  components  corres- 
ponding approximately  to  the  magnetising  and  synchronous 
reactance  vectors  Fm  and  Fa  of  the  alternator  m.mi. 
diagram.  A  *'shunt**  component  (obtained  from  a  circuit 
connected  across  the  output  terminals  and  thus  providing 
an  approximately  constant  contribution  corresponding  to 
Fm)  is  combined  vectorially  with  a  **series**  component 
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Fig,  2.    Idealised  alternator  mM-l 
vector  diagram 


(almost  invariably  obtained  from  a  series  transformer  and 
thus  variable  in  both  magnitude  and  phase  and  corresr 
ponding  to  Fa)  in  such  a  sense  as  to  provide  inherently 
a  total  excitation  characteristic  at  least  approximating  to 
that  required  by  the  alternator.* 

The  essentially  a.c.  problem  of  combining  the  separate 
excitation  components  vectorially  lends  itself  very  readilV 
to  the  use  of  such  static  circuit  elements  as  transformer^ 
reactors,  and  capacitors,  and  static  rectifiers  are  of  cours^ 
the  obvious  choice  for  converting  the  a.c.  output  of  tb^ 
excitation  system  into  the  direct  current  required  for  t]>^ 
field   winding.    Most   of   the  successful   systems  consi^^ 

*  It  should  be  noted  that  such  a  system  is  inherently  a  poreI3^ 
'*functionar*  one,  in  that  no  attempt  is  made  to  dete^ 
departures  from  a  set  output  standard  and  to  initiate  positiv^ 
corrective  action.  Once  set  to  give  a  particular  and  inherei^^ 
output /input  characteristic  a  functional  system  is  unable  t^ 
compensate  for  departures  from  the  original  design  conditioi»^ 
(such  as,  for  example,  a  change  in  the  load /speed  characteristic 
of  the  prim^  mover). 


s.  B  Deeember,  IMD 


combtaations  of  these  static  componcntsi  and 
lUy   seem    to   have   accepted   gratefully   the 

inbercDt   reliability    and    the   reduction    in 

which  arise  from  the  substitution  of  a  static 
le  usual  rotating  d.c.  exciter  with  its  ineviufale 

and  brushgear. 

partial  self-excitation,  i.e.,  the  provision  from 

ir  output  of  the  required  excitation  power.  Is 

universal,    notwithstanding    the    difficulties 

ith  excitation  initiation  and  the  inconvenience 

a  shunt  excitation  component  reduction  on 
ce  of  a  transient  voltage  drop.  Various  circuit 
may  be  introduced  to  compensate  for  dcpar- 
the  ideal  in  both  alleraator  and  excitation 
iables  requiring  this  sort  of  compensation 
articular  the  increase  with  temperature  of  the 
:  the  alternator  field  winding,  and  the  effects 

saturation. 

Hie  LJ5£.  *'Altorcf" 

icular  system  is  unique  in  that,  although  it 
presently  popular  technique  of  load-currmt 
B,  it  nevertheless  makes  no  attempt  at  triiase 
Q.  The  compounding  effect  of  the  "series" 
af  the  total  excitation  is  dependent  only  on 
le  of  the  load  current,  no  account  being  taken 
er  factor;  the  additional  control  needed  to 
constant  terminal  voltage  is  exercised  by  an 
exciter-fed  "shunt"  circuit. 


*J(.  3.  LS.E.  "Altoreg"  alttmator  tyttem 

excitation  and  control  circuit  schematic  is 
ig.  3.  The  alternator  is  provided  with  two 
I  windings;  of  these,  one,  the  "shunt"  winding, 
the  armature  of  a  normal  d.c.  exciter,  while 
ir  "series"  winding,  carries  the  rectified  output 
lase  series  transformer  connected  in  the  altcr- 

Unes.  The  field  winding  of  the  exciter  may, 
>.  be  separately  excited  from  the  alternator 
nals  through  a  static  magnetic  amplifier  type 
atively,  seif-excitation  may  be  employed,  the 
being  shunted  across  the  armature  and  con- 
y  conventional  a.v.r.  The  former  combination, 
asic  "Altoreg"  alternator  with  an  "Asmag" 
has  been  designated  the  "Altomag,"  and  as 
ype  most  likely  to  be  met  with  in  normal 
ice  no  further  attention  will  be  paid  here  to 
)ther  variants  of  this  interesting  machine. 


In  the  absence  of  any  inherent  phase  compensation,  a 
design  choice  has  to  be  made  about  the  relative  values  of 
the  shunt  and  series  excitation  components,  and  these  are 
normally  so  chosen  that  an  approximately  level  voltage/ 
load  characteristic  is  obtained  at  the  rated  power  factor. 
The  effects  of  load  power  factor  (and  of  changes  in  speed 
or  winding  temperature)  are  compensated  automatically 
by  changes  in  the  shunt  component,  i.e.,  by  the  output  of 
the  exciter  acting  under  the  continuous  control  of  the 
a.vj. 

Parallel  operation  is  normally  provided  for  either  fay 
the  usual  quadrature-droop  compensation  or  by  a  variant 
known  as  differential  quadrature  compensation.*  A  further 
refinement,  useful  when  identical  machines  are  lo  be 
operated  in  parallel,  consists  of  the  direct  paralleling 
of  their  series  field  windings  by  means  of  "equaliser" 
connections;  dissimilar  machines  can  also  be  "cross- 
compounded"  if  required,  although  some  additional  com- 
plication may  be  entailed. 

To  cater  for  the  possibility  of  an  a.v.r.  failure  and  also 
as  a  convenience  for  testing  and  commissioning  purposes, 
an  "Auto/Hand"  change-over  switch  enables  the  exciter 
field  to  be  connected  across  the  exciter  annature  via  a 
regulator,  thus  converting  the  exciter  from  separate  to 
self-excitation;  an  additional  feedback  from  the  alternator 
output  to  a  separate  bias  winding  on  the  exciter  may  be 
necessary,  however,  to  ensure  exciter  stability  in  the  self- 
excited  condition.  Initial  excitation  is  simply  obtained  by 


means  of  a  voltage-controlled  relay  which  connects  the 
exciter  field  temporarily  across  the  exciter  armature 
through  a  pre-set  resistor;  when  sufficient  alternator 
terminal  voltage  has  been  established,  the  relay  operates 
to  restore  the  normal  feed  to  the  exciter  field  from  the 
a.v.r. 

Three  slip-rings  are  necessary  because  of  the  two 
separate  field  windings,  but  apart  from  this  the  alter- 
nator itself  closely  resembles  a  conventional  machine  in 
appearance,  although  the  exciter  can  be  rather  smaller  than 

•The  latter  method  also  uses  a  currenl-Iransforaier-fed 
resistor  in  the  a.v.r.  voltage  signal  feed,  but  inter-connections 
between  the  resistors  of  the  paralleled  machinea  ensure 
correction  only  in  the  event  of  actual  unbalance,  and  the 
nomial  level  voltage/load  characteristic  is  thus  preserved 
unaffected. 
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usual  because  it  Is  responsible  for  only  part  of  the  total 
excitation.  Internally,  however,  the  sdternator  may  be 
rather  different  from  the  conventional  salient-pole  machine, 
since  when  the  best  possible  transient  voltage  performance 
is  required  (and  especially  with  very  large  machines),  a 
distributed-field  construction  is  sometimes  adopted.  When- 
ever possible,  the  series  transformer  and  rectifier  are 
accommodated  on  the  alternator  itself;  by  arranging  for 
them  to  be  cooled  by  the  alternator  ventilating  air  their 
size  and  cost  can  be  reduced.  The  only  external  com- 
ponents then  requiring  accommodation  on  the  main 
switchboard  are  the  a.v.r.  and  the  usual  regulators,  the 
change-over  switch,  the  parallel  operation  compensation 
components,  and  the  excitation  initiation  relay. 

The  load-current  compounding  principle  employed 
provides  an  eminently  satisfactory  transient  voltage 
response  performance.  In  general,  the  policy  of  the  manu- 
facturer concerned  is  to  design  the  system  as  a  whole  for 
a  transient  voltage  regulation  of  about  15%  with  a  low- 
power-factor  impact  load  of  100%,  the  recovery  time^ 


for  ordinary  applications  being  normally  between  oa^ 
half  and  one  second.  It  would  at  first  sight  appear  that 
a  phase-compensated  system  might  perhaps  be  inherently 
better  able  to  cope  with  the  inevitaUy  low-powa-factor 
motor  starting  loads,  but  the  relative  independence  of  the 
"Altoreg**  exciter-fed  **shunt**  circuit  and  the  design  of  the 
series  transformer  seem  in  practice  to  promote  a  perform- 
ance equal  to  that  of  any  comparable  British  system. 

(Part  2  of  this  article  will  describe  the  W.  H.  Allen  sdf- 
regulating  (dtemator,  the  GEC  "Accure:^*  system  and  the 
Siemens  "Constant  Voltage"  alternator,) 

'The  ''recovery  time"  may  best  be  defined  (albeit  rather 
loosely)  as  the  time  taken,  from  the  instant  of  applicatioo 
of  an  impact  load,  for  the  voltage  to  recover  to  within, 
say,  —  2i%  of  normal.  With  most  systems  incorporatin| 
error-actuated  control  devices  there  will  normally  be  at  least 
one  significant  voltage  overshoot  before  final  stability  is 
attained,  and  a  typical  response  oscillogram  appeared  ai 
Fig.  3  of  the  earlier  article  already  mentioned. 
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Motor  Control  Gear 

IN  his  interesting  article  in  the  24 
November  issue,  Mr  R.  A.  F.  Craven  makes  clear  the 
advantages  of  using  direct-on-line  started  squirrel  cage 
motors,  particularly  the  smooth  acceleration  of  the  drive 
due  to  the  absence  of  transitional  peak  change-over 
currents. 

When,  however,  supply  limitations  make  necessary 
some  reduced  voltage  method  of  starting  there  is  an 
alternative  to  the  auto-transformer  pattern  operating  on 
a  75%  tap;  and  that  is  the  series  delta  starter.  This  gives 
approximately  the  same  starting  performance  (namely, 
about  half  the  values  obtainable  with  d.o.l.  starting). 

With  this  method,  standard  delta-wound  motors  are 
used,  but  the  phase  windings  need  to  be  centre-tapped. 
In  compensation  for  this  feature  the  starter  has  the  sim- 
plicity, robustness  and  reasonable  cost  of  the  star-delta 
pattern ;  and  yet  makes  possible  a  higher  starting  torque 
than  is  available  from  that  pattern. 

Perhaps  this  alternative  might  prove  an  attractive  solu- 
tion for  marine  applications. 

A.  N,  D.  Kerr,  a.m.i.e.e., 
Bristol. 


resetting  and  if  the  time  delay  was  increased  sli^tly,  tlic 
protection  would  not  respond  to  inrush  currents  and 
hence  no  withdrawal  of  trip  links  would  be  necessary. 

The  increase  in  time  delay  would  mean  that  a  loi^ 
voltage  fault  not  covered  by  fuses  would  persist  longer 
than  0-4  sec  as  under  the  scheme  mentioned.  I  taJce 
refuge  behind  the  fact  that  such  faults  have  a  low  fre- 
quency comparable  to  that  of  transformer  faults. 

E.  G.  Hopper,  a.m.I££m 
Thurso, 

Caithness. 


THE  low-set  flag  indicators  mentioned 
by  Mr  Hopper  have  indeed  operated  when  re-energising  a 
network  after  shut-down,  due  to  magnetising  current 
inrush.  This  condition  is  only  transient,  however,  and  no 
danger  of  tripping  exists.  Mr  Hopper's  criticism  is,  there- 
fore, not  valid,  and  his  proposals  to  increase  the  time  delay 
are  completely  unnecessary. 

G.  Hall,  a.m:i.e,e, 

LEEDS,  17. 


Distribution  System  Protection 

I  WAS  very  interested  in  the  article  by 
Mr  G.  Hall  (24  November)  giving  details  of  a  serious 
effort  at  simplifying  the  protection  of  transformers,  with 
the  attendant  reductions  in  circuit-breakers  needed. 

One  disadvantage  of  this  scheme,  which  was  mentioned, 
is  that  magnetising  inrush  currents  can  operate  the  low- 
set  protection  and  it  is  therefore  necessary  for  a  link  to 
be  removed  before  energising  a  feeder.  There  is  the  atten- 
dant risk  of  forgetting  about  this  link  either  before  or 
after   the   switching.    If   the   low-set   element   was   self- 


PiesEo-electric  Ignition. — Use  of  a  piezo-electric  device  to  give 
the  ignition  spark  for  an  internal  combustion  engine  is  demon- 
strated on  the  Trojan  stand  at  the  Smithfield  Show.  The  uni^ 
occupies  31  cu  in.  and  weighs  only  i  lb.  The  material  used 
is  a  lead-zirconate-carbonate  piezo-electric  ceramic  made  by 
the  US  Clevite  Corporation,  whose  British  associates  are  Brush 
Crystal  Co.  of  Southampton.  The  whole  device  has  been  called 
a  "spark  pump"  and  has  two  ceramic  rods  about  i  in.  long 
with  a  small  gap  between  them,  in  a  plastics  container.  The 
rods  are  squeezed  by  a  simple  mechanism  linked  with  the 
engine,  and  produce  a  voltage  of  about  20  kV.  An  important 
advantage  of  the  device  is  that  it  produces  a  constant  high 
voltage  at  all  engine  speeds. 
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Transfornwr  deveiopwnents 


NOISE  INQUIRY  AND  NEW  CORE  CUTTING  PLANT 


tNSFORMER  cores,  it  seems,  are  not  the  rigid 
ructures  they  at  first  sight  appear  to  be.  In  fact, 
ey  pulsate  rather  like  well-fed  boa  constrictors, 
ng  impression  of  the  complex  vibrations  produced 
c  by  an  alternating  magnetic  field  is  conveyed  by 
laied  colour  film  prepared  by  Ferranti  research 
■s. 

Um  shows  how  single-  and  three-phase  transfonner 
oiild  appear  if  their  amplitude  of  vibration  was 
ed  30,000  times.  It  is  based  upon  accelerometer 
:ments  made  during  investigations  into  the  causes 
former  noise.  Increasingly,  transfonners  are  located 
•up  areas  where  noise  can  be  objectionable. 

;  of  Noise 

tigations  into  noise  show  that  it  is  caused  by 
(  longitudinal  and  transverse  vibrations  of  core 
ions.  The  longitudinal  vibrations  are  caused  by  the 
3wn  magnetostrictive  effect,  but  the  transverse 
ns  are  the  result  of  interaction  between  the  effects 
^etostriction,  variations  in  core  material  per- 
ty  and  design  factors  which  result  in  flux  transfer 
late  to  plate. 

transformer  designer  has  little  control  over  these 
although  he  can.  to  some  extent,  limit  flux  transfer 
1  laminatiotis.  Prevention  of  noise  generation 
)  much  more  fundamental  knowledge  of  the 
lUr  of  core  steels  and  development  of  techniques 
•ducing  homogeneous  materials.  This  is  not  likely 
■chieved  for  some  years.  The  designer  must,  there- 
sort  to  palliatives.  For  example,  noise  emission  can 
mated  by  up  to  35  dB  with  a  suitable  steel  enclosure 
;  transformer,  and  in  some  cases  anti-vibration 
□gs  can  be  used  with  success. 

tone  Core 

faer  approach  to  the  problem  of  noise  limitation 
in  attempted  by  Ferranti  with  their  backbone  core. 


The  investigations  suggested  that  the  nodal  points  of  the 
vibrations  producing  noise  are  roughly  in  the  centre  of 
the  core  limbs.  If  the  core  was  suspended  at  these  nodes, 
transmission  of  vibration  to  the  tank  would  be  substan- 
tially reduced.  The  backbone  core  consists  of  a  central 
vertical  steel  member  with  brackets  at  the  nodal  points. 
The  core  laminations  are  slotted  and  hutig  from  these 
brackets  and  stiffener  plates  are  then  placed  over  the  leg 
length.  To  reduce  flux  distortion,  bolt  holes  are  omitted 
from  the  core  and  it  is  held  together  by  a  number  of  steel 
bands  encompassing  both  the  limbs  and  yokes.  During 
core  assembly,  the  laminations  are  compressed  hydrauli- 
cally  and  the  steel  bands  tightened  to  clamp  the  core  and 
yokes  Urmly.  Insulated  inserts  in  each  band  prevent  them 
acting  as  shorted  turns.  The  construction  also  has  mitred 
laminations  to  reduce  cross  flux.  Although  both  iron  loss 
and  magnetising  VA  are  reduced  by  this  construction,  the 
reduction  in  noise  emission  has  been  found  to  be  dis- 
appointing, probably  because  the  nodal  points  are  not  at 
all  well  defined. 


(page  top).  Relative  toiutf  of  longitudinal  and  t 
on  vibrotiam.  with  the  vibration  amplitude  greatly  rT\agitiped, 
II"  ftom  the  Ferronei  film,  "Vibration%  in  Tromformer  Core*" 
A  core  plate  being  ejected  from  the  front  of  the  core  preu 


Fig.  3.     This  Ferranti  core  prest  can  punch  two  p/oie»   IS  ft  long 

simultoneotnly.    Holet  art  punched  with  great  accuracy  with  reference 

to  the  centre  line  reference  on  each  plate 
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During  their  research  programme,  Fei*ranti  also  investi* 
gated  the  use  of  a  hard  resin  bonder  of  the  Araldite  family. 
It  was  found  that,  with  the  same  core,  noise  actually 
increased  after  bonding.  It  was  also  found  that  increasing 
core  compression  does  not  necessarily  reduce  noise 
emission,  although  there  did  seem  to  be  an  optimum 
pressure  to  give  best  results. 

Long-term  improvements  depend  on  better  understand- 
ing of  steel  characteristics  and  obtaining  more  consistent 
values  for  magnetostriction,  permeability  and  thickness — 
a  nominal  0-014  in.  thick  sheet  may  vary  between  0-011  in. 
and  0*018  in.  In  the  short  term,  Ferrantl  have  two  investi- 
gations in  hand,  the  building  of  two  cores,  one  with  very 
small  magnetostriction  and  the  other  with  uniform 
magnetostriction. 

Although  much  remains  to  be  done,  it  is  comforting 
to  learn  that  cold  rolled  steel  probably  does  not  behave 
any  worse  than  hot  rolled  steel  under  the  same  magnetic 
conditions  and  also  that  no  great  economies  in  construc- 
tion can  be  expected,  even  if  ways  of  reducing  the  noise 
nuisance  are  found. 

Automatic  Core  Press 

While  work  continues  on  the  theoretical  problems  of 
noise  generation,  the  practical  problem  of  producing  large 
laminations  from  grain-oriented  steel  has  been  solved  by 
installing  a  press  with  several  unusual  features.  The  press 
was  developed  by  Ferranti  and  has  been  in  operation 
since  July.  It  can  produce  two  core  plates  simultaneously 
with  a  maximum  size  of  15  ft  by  47  in.  at 
rates  varying  from  360  plates/hr  to  480  plates/ 
hr.  To  reduce  inaccuracies,  holes  and  slots  are 
punched  with  reference  to  the  centre  line  of 
the  plates  rather  than  one  edge,  and  special 
features  have  been  incorporated  to  give  a 
punching  accuracy  to  within  1/10,000  in. 

Coils  of  cold  rolled  steel  are  first  cut  to  the 
correct  plate  width  on  a  rotary  slitter.  The  roll 
is  mounted  on  a  motor-driven  mandrell  A 
(Fig.  4)  and  fed  into  the  storage  loop  between 


B  and  D.  The  motor  is  controlled  by  photo-electric  cdl 
and   light   beam   C,  Cf  to   maintain   sufficient  material 
in    the    loop    for    a    single    press    operation.    Material 
is  fed  into  the  press  by  one  group  of  the  rolls  D.  The  first 
operation,  under  hand  control,  is  to  mitre  the  sheet  end 
with  tool  El  and,  at  the  same  time,  to  punch  a  series  of 
holes  with  the  tools  Fi.  When  this  operation  is  completed, 
the  press  is  set  to  automatic  control.  The  feed  rolls  D 
then  feed  the  sheet  forward  at  200  ft/min  until  it  inter- 
rupts a  photo-electric  cell  at  G,  G'.  The  sheet  speed  then 
reduces  to  \  ft/min.  At  H,  the  sheet  strikes  an  accurately 
positioned  micro-switch. 

The  feed  rolls  stop  and  a  small  punch  is  driven  throu^ 
the  sheet  at  H  and  remains  in  position.  A  second  set  of 
rolls  at  D  now  runs  in  the  reverse  direction,  tensioning 
the  sheet  against  the  punch  and  removing  any  ripples  in 
the  material.  These  rolls  include  an  electro-magnetic 
slipping  clutch.  When  the  clutch  begins  to  slip,  a  clamping 
device  at  D  holds  the  sheet  in  tension  and  the  press 
descends,  punching  simultaneously  two  core  plates.  The 
plates  are  ejected  to  the  front  and  back  of  the  press  and 
the  cycle  is  then  repeated.  The  press  also  has  provision 
for  deburring  the  sides  of  the  sheet. 

All  core  plates  are  stacked  automatically  to  have  their 
punching  burrs  on  one  side.  These  are  subsequently 
removed  by  a  rotary  grinder.  The  plates  are  then  annealed 
in  a  nitrogen  atmosphere  furnace  at  800^C  and  finally 
sprayed  on  one  side  with  a  kaolin  coating  which  is  subse- 
quently baked. 


Ram 


\ 


€:9...^^ 


m  m  mm 


Fig,  4.     Diagram  of  the  con  cutting  machine.    A,  Unwind  coil;    B,  Jockcf  roll; 
C,  C,  Phouy-electric  cell;  D,  Feed  and  reverse  tension  rolls;  £,  Mitre  cutting  tools; 
F,  Punches;  G,  G',  Photo-e/ectr/c  cell;  H,  Trarel  limit  micro-switch 


Corrosion  in  oil-fired  boilers 


THE  results  of  trials  made  at  Brom- 
borough  power  station  to  find  ways 
of  suppressing  acid  deposits  fronn  power 
station  flue  gases  are  described  in  a 
paper  presented  to  the  Institute  of  Fuel 
yesterday.* 

Burning  residual  fuel  in  power  stations 
causes  three  principal  difficulties:  block- 
age of  the  air  heater,  corrosion  of  the 
air  heater,  ducts  and  dust-collecting 
plant  and  emission  of  acid-laden  smuts 
from  the  stack. 

Comparative  trials  of  solid  additives 
were  made  at  the  station  and  additional 
trials  were  made  at  Ince.  Both  stations 
burn  residual  fuel  oil  with  between 
2-9%  and  3-4%  sulphur  content.  The 
amount  of  sulphuric  acid  in  the  flue  gas 
was  greatly  reduced  by  three  additives: 
magnesium  carbonate,  a  proprietary 
material,  and  zinc  dust.  Of  these  three, 

•  **Acid  Deposition  in  Oil-fired  Boilers : 
Comparative  Trials  of  Additives  and  Testing 
Techniques,"  by  P.  A.  Alexander,  R.  S. 
Fielder,  P.  J.  Jackson,  E.  Raask  (aU  CERL) 
and  T.  B.  WilUaras  (CEGB). 


magnesium  carbonate  was  the  cheapest, 
costing  8d/ton  of  fuel,  the  proprietary 
additive,  ]Od/ton»  caused  greatest  fouling 
of  the  air  heater,  and  zinc  dust.  Is  7d/ton, 
fouled  the  burner  air  ports  and  interfered 
with  combustion. 

Experiments  with  both  dual  firing 
using  a  coal  to  oil  ratio  of  1:10  and 
also  of  pulverised  fuel-ash  injection 
caused  severe  fouling  of  the  air  heater 
by  ash  and  sulphuric  acid.  The  burners 
at  Bromborough  are  of  the  steam  atom- 
ising type  while  those  at  Ince  are  pres- 
sure atomised.  Comparative  tests  showed 
no  significant  difference  in  the  quantities 
of  sulphur  trioxide  produced  by  these 
two  types  of  burner. 

The  corrosion  is  caused  by  acid  con- 
densing on  to  cool  surfaces.  It  would 
be  possible  to  overcome  the  difficulty 
by  increasing  the  temperature  of  the 
flue  gases  above  the  dewpoint  or  by 
reducing  the  sulphur  trioxide  content  to 
a  harmless  level.  The  first  method  could 
result  in  a  loss  of  thermal  efficiency  of 
as  much  as  1%  and,  in  addition,  would 


probably  increase  acid  emission  from  the 
stack. 

The  paper  recommends  that  all  oil- 
fired  boilers  should  be  operated  with  the 
minimum  practicable  amount  of  excess 
air  to  suppress  the  formation  of  sulphur 
trioxide.  It  also  suggests  future  work  oo 
magnesium  carbonate  and  zioc  u 
additives,  but  says  that  more  reliahle 
methods  of  feeding  into  the  furnace  than 
that  used  in  the  trials  are  required. 

The  type  of  corrosion  probe  used 
during  the  trials  gave  very  realistic  data 
on  the  rate  of  corrosion  of  air  heater 
surfaces  and  the  measurement  of  ^ 
heater  metal  temperatures  over  the 
coolest  region  gave  valuable  infomutioii 
on  gas-side  fouling. 

It  was  found  during  the  trials  that 
sulphur  trioxide  concentration  was 
markedly  dependent  on  excess  air  io  the 
flue  gas  and  that,  contrary  to  previous 
published  results,  the  percentage  oxida- 
tion appeared  to  increase  with  sulphur 
content.  No  significant  correlatioD  he' 
tween  sulphur  trioxide  concentration  aod 
electrical  dewpoint  was  found. 
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AROUND  THE  TRADE 
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TTH  Christmas  only  a  fortnight  away  the  pace 
quickens,  the  shop  swarms  with  people,  the  gift 
type  articles  run  out  of  stock,  the  pnone  buzzes 
y,  tnere  are  too  many  jobs  chasing  too  few  work- 
ind  in  spite  of  the  gloom,  the  rain  and  the  credit 
;e,  the  month  is  off  to  a  good  start.  November  has 
good  results  for  the  smaller  articles:  the  deposit 
'  tor  the  new  washing  machine  or  refrigerator  has 
diverted  to  buy  a  new  kettle  or  a  fitting  for  the 
-room  until  finances  become  more  steady.  Refrig- 
i  are  not  selling,  but  1  am  glad  to  see  that  Tricity 
broken  away  from  conventional  design  with  their 
efrigerator,  the  Diner-cold — it  is  such  a  refreshing 
5  from  the  cold,  clincal  white  enameL  I  never 
understand  why  it  was  so  essential  to  match  the 
rator  to  the  lavatory  basin  rather  than  the  fumi- 


ling  Machine^Sales 

Bendix  and  the  Enghsh  Electric  Liberator  appear 
the  only  washing  machine  selling  at  all.  Hoover, 
and  Pamall  seem  very  dull  in  spite  of  their  obvious 
.  1  think  Servis  could  do  with  altering  their  design 
:;  public  taste  now  seems  to  be  for  plain,  clean  lines 
than  the  flamboyant.  Their  Super-Twin  is  a 
e  improvement  in  this  direction.  Hoover's  are 
ng  a  lot  of  money  on  very  beautiful  advertisements, 
wonder  whether  a  glossy  coloured  picture  of  a 
I  of  giraffes  really  sells  anything  to  the  type  of 
^ife  who  does  her  own  washing?  A  glossy  coloured 
s  of  a  modem  kitchen  with  a  washing  machine 
t  would  do  far  more  for  all  of  us.  But  1  would  like 
npliment  them  on  their  attractive  display  in  their 
t  Street  shop.  J  notice  it  makes  heads  turn  even 
i  bus — I  wish  I  could  say  the  same  about  the  untidy 
s  and  rooftop  of  their  Perivale  factory,  as  seen  from 
iilway.  Surely  they  could  transfer  some  of  their 
nee  coloured  ideas  to  make  it  more  attractive, 
ippreciated  the  straightforward  statement  from 
h  Electric  regarding  their  future  sales  policy  and 
method  of  dealing  with  price  reduction — this  last 
St  important  point  to  dealers — but  I  am  not  so 
d  with  the  new  Bendix  policy.  Bendix  have  now 
i  the  direct-to-dealer  group  and  are  proposing  to 
t  their  discount  to  22i%  and  to  take  over  all  service, 
from  the  reduction  in  discount,  the  dealer  who 
himself  on  good  customer  relations  prefers  to  keep 
rvice  in  his  own  hands — the  under-guarantee  service 
il  if  he  gets  the  right  backing  from  the  manufacturers. 
IS  the  trained  men,  the  equipment,  the  stock  and  over 
!ars  of  experience  behind  him  and,  in  many  cases,  the 
e  contract  with  the  local  laundrette.  Now,  presum- 
he  is  to  hand  over  on  a  plate  to  Bendix  the  fruits 
:h  labour  and  enterprise — they  will  be  quite  pleased 
:e  over  his  trained  staff  as  well!  And  why  the  dis- 
cut?  As  prices  tend  to  fall  and  purchase  tax  remains 
)verheads  rise,  profits  are  small  enough  as  it  is. 
j,  it  is  the  opinion  of  many  people  that  eventually 
aly  dealers  who  can  survive  the  rise  in  overheads 
e  those  who  own  their  own  premises. 


■    Q    II    I    N 

Grundig,  the  tape  recorder  manufacturers,  are  another 
of  the  direct-to-dealer-cut-discount  enthusiasts.  Well,  there 
are  more  than  plenty  tape  recorders  on  the  market  at 
33i%  discount  and  I,  personally,  feel  that  a  manufac- 
turer has  to  be  a  household  name  before  he  can  afford 
to  deviate  from  accepted  practice  and  survive:  although 
to  reach  that  stage  is  becoming  well-nigh  impossible  in 
these  days  of  too  many  manufacturers  making  too  many 
models. 

1  see  that  Flatleys  are  still  favouring  the  full  page 
advertisement  including  a  list  of  stockists.  Their  washing 
machine  page  in  the  Daily  Mirror  was  most  effective — 
but  why  does  it  need  the  "Free  Electricity  for  Life" 
gimmick?  A  good  article  backed  by  sound  advertising 
should  stand  on  its  own  without  props  of  this  kind.  They 
are  not  really  effective  in  boosting  sales  except,  curiously 
enough,  on  a  rising  market.  Then  they  may  influence 
a  customer  to  decide  which  machine  she  will  have  rather 
than  whether  she  will  buy  one  at  all.  At  present  there  is 
no  rising  market. 

Incidentally,  I  think  manufacturers  could  have  second 
thoughts  on  tying  up  their  washing  machine  advertisements 
with  one  particular  brand  of  powder.  Everyone  does  not 
use  **Daz,"  and  to  associate  it  exclusively  with  one  maker's 
machine  is,  in  my  opinion,  bad  publicity  for  that  machine, 
although  it  may  do  a  power  of  good  for  ^*Daz." 

Sickness  Pay 

I  notice  that  The  British  Manufacturer  is  running  a 
two-part  article  on  *' Wages  during  unavoidable  absence.*' 
It  deals  with  the  liability  of  employers  to  pay  wages 
during  periods  of  employees'  absence  through  sickness 
and  cites  various  cases  where  the  issue  has  been  settled 
in  the  courts  in  the  employees'  favour.  Apparently,  unless 
an  employee  is  dismissed  when  he  falls  ill,  the  contract  of 
employment  persists  and  the  employer  is  liable  for  the 
full  amount  of  regular  earnings  plus  any  bonus  or  com- 
mission which  he  would  have  been  likely  to  earn  had  he 
been  at  work.  Further,  it  seems  that  the  employer  has 
no  legal  right  to  deduct  the  amount  of  sickness  benefit. 
This  could  easily  apply  to  hourly  workers  as  well,  it 
seems,  and  doubtless  a  worker  in  this  class  could  succeed 
in  an  action  against  his  employer,  claiming  a  42-hour  pay 
week  for  all  the  time  he  was  sick.  Two  things  come  out 
of  this — that  it  would  pay  to  be  sick  (as  long  as  the 
doctor  did  not  find  you  out)  and  that  it  is  time  employers 
took  more  notice  of  the  form  of  contract  under  which 
they  employ  labour.  The  electricity  boards  have  a  definite 
scheme  of  up  to  13  weeks'  sick  pay  for  their  employees. 
Perhaps  the  NECTA  might  consider  some  similar  form 
of  contract.  Some  members  may  have  cover  in  the  form 
of  insurance  but  not  all  are  so  well  guided. 

I  end  on  a  sad  note — I  have  just  seen  the  EGA  Retail 
Brochure.  It  is  very  much  the  mixture  as  before!  The 
only  bright  spot  is  the  improvement  in  the  jacket  colour, 
but  could  the  powers  that  be  not  take  another  look  at  the 
brochures  issued  by  MK,  Crabtree's  and  GEC  and  produce 
something  better,  even  if  it  costs  a  little  more?  As  it  is, 
it  is  dull,  quite  dull. 


884 


Electrical  Times,  8  December,  I960 


OVERSEAS  NEWS 


from  our  correspondents  abroad 


CANADA 

EHV  Breaker  Development 

Development  tests  have  recently  been 
completed  on  air  blast  circuit-breakers 
designed  by  Canadian  General  Electric. 
The  breakers  use  a  common  interrupter 
throughout  the  voltage  range,  from 
115  kV  to  650  kV  and  are  claimed  by  the 
company  as  suitable  for  operation  at 
the  highest  voltages  likely  to  be  used 
in  Canada  in  the  future.  The  company 
had  invested  S2  million  in  the  five-year 
development  and  proving  programme. 

Newfoundland  Electrification 

On  16  Nov.  electrification  of  the  Tre- 
passey  Bay  area  was  completed.  The 
scheme  has  1,400  miles  of  line,  a  power 
plant  and  brings  power  to  seven  settle- 
ments in  the  district. 

Quebec  Hydro  Share  Issoe 

The  recent  Quebec  Hydro-electric 
$40  million  debenture  issue  received  a 
favourable  reception.  It  consisted  of  two 
maturities,  five-year  debentures  maturing 
on  15  Dec.,  1965,  and  23-year  bonds 
maturing  15  Dec,  1983. 

Alberta  Rural  Loans 

A  further  contribution  by  the  Alberta 
Government  to  assist  farmers  in  bringing 
electricity  to  their  farms  has  increased 
the  total  loan  since  1953  to  $32  million. 

New  Automatic  Substation 

An  automatically  controlled  15  MW 
transformer  substation  was  brought  into 
service  recently  at  Repentigny  in 
Quebec  province.  The  substation  steps 
down  from  66  kV  to  12  kV  and  supplies 
2,300  consumers.  At  the  substation 
opening,  it  was  stated  that  growth  in  the 
Repentigny  district  had  increased  more 
rapidly  than  anywhere  else  in  the 
Shawinigan  Water  and  Power  Co.'s 
system. 

Nuclear  Power  Outlook 

Disappointment  was  expressed  by  the 
Hon  Robert  Macauley,  Ontario  Minister 
of  Energy  Resources,  that  early  predic- 
tions of  nuclear  power  in  Ontario  had 
not  been  realised.  Two  stations  were, 
however,  under  construction,  a  20  MW 
demonstration  plant  and  the  200  MW 
CANDU  reactor  near  Lake  Huron.  He 
said  it  was  expected  that  by  1980 
nuclear  energy  would  be  supplying 
7,000  MW.  However,  in  the  immediate 
future  emphasis  would  be  on  construc- 
tion of  more  thermal  stations. 


More  Income  for  Gatineau 

Results  published  by  the  Gatineau 
Power  Co.  for  the  nine  months  ending 
30  Sept.,  1960,  show  an  increase  in  net 
income  by  14%  to  $3-5  million  and  an 
increase  in  gross  revenue  of  nearly  10% 
to  approximately  $15  million.  The  in- 
crease in  revenue  is  attributed  to  con- 
tinuing demand  growth  for  electricity  and 
also  to  sale  of  excess  power  as  a  result 
of  better-than-average  water  conditions 
in  the  third  quarter. 


,        BRAZIL 

Nuclear  Plant  Tenders 

Tenders  for  a  200  MW  nuclear  energy 
plant  to  be  built  near  Angra  dos  Reis 
are  expected  to  be  called  in  the  very 
near  future.  This  is  reported  to  have 
been  said  by  Sr  Otavio  Dias  Caneiro, 
Director  of  the  Mambucaba  project. 
He  said  that  tenders  would  be  pre- 
pared by  interested  companies  in  the 
first  half  of  next  year  and  the  selection 
would  be  made  after  July,  1961.  Con- 
tracts would  be  signed  early  in  1962 
and  building  should  be  finished  in  four 
years  from  that  date.  Estimated  cost 
of  the  plant  was  American  $50  million. 


WEST  INDIES 


Bahamas  Electricity  Demand  Rii 

During  September,  electricity  genera- 
tion by  the  Bahamas  Electricity  Corpora- 
tion rose  by  14-6%  compared  with  the 
previous  year  to  6*5  million  units.  The 
number  of  consumers  also  rose  by 
9-2%  to  nearly  13,000  and  the  maximum 
demand  was  up  by  16%  to  12-2  MW. 

Some  vibration  trouble  experienced  on 
the  second  of  two  turbo-generators  in- 
stalled at  Clifton  Pier  station  is  reported 
to  have  been  cured  by  adjustments  to 
the  bearings.  This  station  has  a  design 
capacity  of  10  MW  but  the  output  is 
at  present  restricted  by  capacity  of  the 
teiiporary  circulating  water  system.  A 
permanent  installation  will,  it  is  hoped, 
be  in  operation  shortly. 

One  Authority  in  Jamaica 

The  Jamaican  Government  consider 
that  expansion  of  electricity  in  the  island 
should  be  implemented  by  a  single 
operator.  In  making  this  statement  the 
Hon  Wills  O.  Isaacs,  Minister  of  Trade 
and    Industry,    said    negotiations    were 


under  way  between  the  Government  and 
the  Jamaica  Public  Service  Co.  for  a 
new  licence  to  the  company,  covering 
the  whole  country.  The  Govemment 
would  demand  that  the  entire  country 
was  supplied  with  electricity.  The  fre- 
quency conversion  scheme  now  under 
way  would  ensure  that  factories  coukl  be 
located  with  ease  in  various  parts  of 
the  country.  The  Minister  was  speaking 
at  the  opening  of  the  Savanna-la-Mar 
power  station,  reported  in  the  Electrical 
Times  for  1  Dec,  for  which  the  con- 
sultants were  Messrs  Ewbank  and 
Partners  Ltd. 


EUROPE 


Nuclear  Station  in  Germany 

The  German  Federal  Republic's  first 
nuclear  power  station  came  into  opera- 
tion recently.  The  station  is  sited  near 
Kahl  on  the  River  Main  and  will  be 
used  mainly  for  test  purposes.  Built  at 
a  cost  of  about  £3*5  million  the  reactor 
is  owned  by  the  Rhine-Westphalia  Elec- 
tricity Works  and  was  constructed  by 
AEG.  Eventually,  generation  is  antici- 
pated to  be  15  MW. 

EGYPT 


Bdlgian  Finns  ^'Seqoestered'' 

Sequestration  of  the  Belgian-controneJ 
Egyptian  Electricity  Co.  and  the  Cairo 
Tramway  Co.  was  ordered  by  the  United 
Arab  Republic's  Govemment  last  Thurs- 
day. The  announcement  put  the  total 
value  of  Belgian  property  to  be  taken 
over  at  £16  million,  of  which  about 
£11  million  is  for  the  Heliopolis  property 
company. 

NORWAY 


Development  of  Natoral  Resomces 

Relaxation    of    laws    limiting  foreigi^ 
exploitation    of    Norway's    natural  rc' 
sources    has    been   recommended  by  ^ 
Government-appointed    committee  in  ^ 
recent     report.     The     law     states   tha-^ 
foreigners  may  only  acquire  water-cours^ 
rights    for    hydro-electric    develop^«^* 
under  special   circumstances.  The  con*'' 
mittee     has     recommended     that    tlB< 
special  circumstance  clause  be  dropps^ 
It  feels  that  foreign  and  Norwegian  cott' 
cerns  should  be  similarly  regarded  iof 
development  of  natural  resources. 
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:ominittee*s  recommendations 
1,  a  present  regulation  stipula- 
hydro-electric  power  plants 
iTt  to  the  Government  after 
ould  be  dropped.  A  further 
uirement,  that  if  the  35-year 
is  not  taken  up  the  station 
ny  case  revert  free  of  charge 
irs,  would  also  be  modified  to 
Government  to  sign  further 
eements  with  concessionnaires. 
(ment  that  the  chairman  and 
;  board  would  be  Norwegian 
un. 

MT  Tokke  Scheme 

rid  Bank  has  made  a  loan 
to  $25  million  to  Norway  to 
ist  in  financing  the  Tokke 
'ic  development  scheme.  This 
;,  the  largest  hydro-electric 
>(orway,  will  consist  of  three 
ts  having  a  combined  capacity 
f;  transmission  lines  will  also 

0  connect  networks  serving 
ad  western  Norway  and  to 
connection  with  the  Swedish 
i  export  of  power.  Ten  com- 
iks  in  the  United  States  are 
S  in  the  loan,  without  the 
c's  guarantee,  to  the  extent  of 
A  bank  loan  of  $25  million 

1  1956  to  help  finance  the  first 
Tokke  scheme. 

irtage  for  Generation 

shortage  of  water  following 
ly  dry  summer  has  provoked 
ning  in  western  and  northern 
>f  Norway.  The  Bergen 
las  chartered  two  tankers  to 
x>wer  supplies  during  the 
Emker  has  ^o  been  hired  for 
IS  by  power  authorities  at 
:ar  Stavanger.  The  ship  will 
300  kWh/day  at  a  cost  of 
the  five  months. 

GREECE 

cqnigition 

lens-Piraeus  Electricity  Co.'s 
;  is  to  be  acquired  by  Greece, 
having  now  been  reached,  it 
iced  last  week-end.  The  under- 
be  taken  over  by  the  Public 
rporation,  the  State-owned 
1  responsible  for  electricity 
itside  the  capital  area.  The 
1  will  also  take  over  certain 
nd  medium-term  indebtedness 
ipany,  including  the  balance 
:redits  granted  in  the  UK 
to  £2i  million.  After  allow- 
s  indebtedness,  the  price  for 
aking  has  been  agreed  at 
,  this  is  after  offsetting  sums 
be  due  to  the  Greek  State 
t-sharing.  The  company*s  con- 
vides  for  payment  in  sterling 
3sen  agreed  that  half  the  sum 
id  before  the  undertaking  is 
at  the  end  of  this  year.  The 
payable  in  sterling  over  seven 
interest  at  4%.  Out  of  the 
lent  of  £5,553,394  as  the  first 
£3,557,000  is  payable  to  the 


UK  Treasury  under  settlement  of  its  first 
mortgage  debenture  and  interest.  The 
largest  interest  in  the  Athens-Piraeus 
Electricity  Co.  is  held  by  Whitehall 
Securities  Corporation — one  of  the  Cow- 
dray  group  of  companies.  We  reported 
on  8  Sept.  last  that  negotiations  had 
started  for  the  acquisition  of  the  under- 
taking. 

TURKEY 


Mnltan  Station  Tests 

Operational  tests  began  recently  at  the 
Multan  power  station  in  the  Punjab. 
The  station  bums  natural  gas,  obtained 
from  Sui  fields  through  a  350  km  duct. 
The  station  was  planned  by  Montecatini 
Settore  Energia,  who  are  also  the  opera- 
ting concern. 

PAKISTAN 


Generating  Units  Order 

A  contract  for  103  diesel  alternator 
sets  for  outlying  petrol  stations  in 
Turkey  has  been  placed  with  A.  C. 
Morrison  (Engineers)  Ltd.  They  comprise 
Ruston  air-cooled  diesel  engines  driving 
Lyons  6  kW  three-phase  self-regulating 
and  self-exciting  alternators. 

INDIA 


Milliontii  Meter  Manufactured 

The  millionth  house  service  meter 
manufactured  by  REMCES  of  Banga- 
lore was  recently  presented  to  the 
Mysore  Chief  Minister.  Presentation  was 
made  by  a  senior  director  of  the 
Japanese  firm,  Toshiba,  who  collaborate 
with  REMCES.  Toshiba  have  recently 
agreed  to  manufacture,  in  the  Bangalore 
factory,  meters,  relays  and  permanent 
magnets.  It  was  possible  that  they  would 
also  manufacture  loudspeakers  and  tran- 
sistorised radio  receivers  in  the  future. 

Hydro-dectric  Survey  in  Karwar 

Survey  of  hydro-electric  resources  at 
Kali  Nadi  has  commenced  in  the  Kar- 
war district  This  project  is  likely  to  meet 
the  total  power  requirements  in  North 
Kamataka.  The  Mysore  Government  is 
also  considering  a  proposal  to  construct 
new  thermal  stations.  This  was  stated 
recently  by  the  Chief  Minister,  Mr 
B.  D.  Jatti. 

lEC  Conference  Ends 

The  international  standards  conference, 
which  recently  concluded  its  two  week 
annual  meeting  in  New  Delhi,  was  atten- 
ded by  more  than  400  delegates  from 
25  countries.  Finalised  lEC  recommenda- 
tions covered  enamel  wire,  insulating 
materials  and  unification  of  certain  elec- 
tronic and  switch  components.  Standard- 
isation of  electric  motors,  switchgear  and 
control  gear  and  instruments  was  also 
discussed. 

Five-year  Plan  Progress 

Some  comparisons  between  the  first 
and  second  Five-year  plans  were  given 
recently  in  Lok  Sabha  by  the  Deputy 
Minister  for  Irrigation  and  Power.  Dur- 
ing the  second  plan  period  2*4  million 
kW  of  plant  was  brought  into  service  as 
against  the  target  of  3*5  million  kW  at 
a  cost  of  £307*5  million  expenditure  in 
the  public  sector,  compared  with  the 
allocation  of  £320-25  million.  Under  the 
first  Five-year  plan  period  installed 
capacity  rose  by  1*1  million  kW  com- 
pared with  the  target  of  1*3  million  at  a 
cost  of  £195  million,  in  the  public  sector. 


Karadii  Power  Relief 

Addition  of  15  MW  of  generating 
capacity  in  the  next  three  months  with 
a  further  66  MW  by  the  middle  of  1962 
will,  it  is  hoped,  alleviate  load  shedding 
now  essential  in  the  areas  supplied  by 
the  Karachi  Electric  Supply  Corporation. 
Load  requirements  at  present  are  run- 
ning at  58  MW  and  load  shedding  has 
been  necessary  to  bring  the  load  down 
to  53  MW.  The  relief  afforded  by  the 
15  MW  of  new  plant  will  not  be  imme- 
diately apparent,  however,  because 
overhauls  are  essential  on  two  older  sets 
which  have  been  operating  continuously 
since  1957. 

AUSTRALIA 

GEC  Golden  Jubilee 

Fifty  years  ago  the  GEC  subsidiary, 
British  General  Electric,  was  founded  in 
Sydney.  The  company  now  has  two 
works  at  Rosebury  and  Aubrun  and  ten 
offices  throughout  Australia. 

Open-cast  Coal  Dispute 

The  State  Government  of  Western 
Australia  is  facing  some  opposition  in 
re-allocating  their  coal  contracts  to  in- 
clude open-cast  coal.  Until  recently,  one 
company  has  been  supplying  between 
25,000  and  35,000  tons  of  coal  a  fort- 
night at  48s  6d/ton.  Under  a  contract 
which  was  to  be  concluded  early  in 
November,  the  same  company  was 
offered  a  contract  for  only  11,000  tons, 
but  at  the  price  of  55s  6d  a  ton.  The 
company  rejected  the  new  contract.  Two 
other  collieries  were  offered  contracts 
totalling  20,000  tons,  8,000  tons  of  which 
would  come  from  open-cast  mines. 
These  two  companies  have  accepted  the 
Government's  offer,  but  the  open-cast 
mines  are  suffering  from  a  strike  by 
miners  at  Collie.  The  Southern  Electricity 
Commission  is  one  of  the  principal  con- 
sumers of  this  coal  and  they  had  pre- 
viously .uggested  that  coal  should  con- 
tinue to  be  supplied  on  the  basis  of 
the  old  contract. 

NEW  ZEALAND 

Operation  Statistics 

New  Zealand  now  has  a  total  of  55 
generating  stations,  of  which  40  are 
hydro-electric.  These  have  an  installed 
capacity  of  1.200  MW,  or  nearly  80% 
of  the  total  installed  generating  capacity. 
This  information  is  given  in  the  annual 
statistics  for  the  year  ended  31  March, 
1960.  During  the  year,  total  generation 
was  6,360  million  kWh  and  the  number 
of  consumers,  803,000,  represented  34% 
of  the  population. 


Personalities 
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in  the  industry 


Mr  S.  Falnlwith 


Mr  T.  E.  Graen/iefd 


Mr  £.  Brauihun 


Sir  Cordon  Radtvf 


Mr  W.  E.  Mini 


Mr  S.  Fakclongh,  aj<.i££..  seoior 
assistant  commercial  cDKineer  (industrial) 
at  No.  I  sub-area  of  tbe  Meneyside  and 
North  Wales  Electricity  Board,  has  been 
promoted  to  commercial  officer  for  the 
Board's  No.  3  sub-area  at  Chester  (*E5H, 
page  138).  There,  he  succeeds  Mr  R.  M. 
GraTett,  MJ.E.E.,  who  was  recently 
appointed  assistant  chief  commercial 
otGcEf  (industrial  development).  Mr  Fair- 
clough  received  his  technical  training  at 
the  Liverpool  College  of  Technology  and 
the  Liverpool  Corporation  Electricity 
Supply  IJepartment.  During  the  war  he 
served  overseas  with  tbe  Royal  En- 
gineers, attaining  the  rank  of  captain. 
On  his  return  to  the  supply  industry  in 
1946  he  held  positions  at  Liverpool,  St. 
Helens,  Lanes,  and  later  became  dist- 
rict commercial  engineer  at  Southport, 
prior  to  taking  up  his  present  position. 

Mr  T.  E.  Grecoflcld  has  been  appoin- 
ted sales  development  manager  of  tbe 
Industrial  Process  Control  Divisiim  of 
Ores  ham  Automation  Ltd.  Previously, 
be  was  with  English  Electric  Aviation 
Ltd.  as  bead  of  quality  control  for  the 
production  of  guided  weapons  at  their 
Stevenage  works  and  was  also  lest  project 
engineer  for  tbe  Thunderbird  IL  He 
started  with  J.  Langham  Thompson  Ltd. 
in  1946.  and  three  years  later  joined  the 
General  Electric  Co.  Ltd.  at  Stanmore, 
where  he  was  concerned  with  flight  in- 
strumentation trials.  In  1953,  he  returned 
la  J.  Langham  Thompson  Ltd.  where 
be  was  general  (technical)  sales  manager 
until  19S7,  when  he  joined  English 
Electric  Aviation  Ltd. 

Four  recently  retired  top  officers  of 
tbe  Hydro  Electric  Power  Commission 
of  Ontario  have  joined  the  Vancouver 
consul  ling  engineering  concern  of  CBA 
Engineering  Ltd.,  who  state  that  this 
strengthening  is  in  the  hope  of  partici- 
pating in  the  Columbia  River  hydro- 
electric development.  The  four  new  mem- 
bers are:  Dr  Riehard  L.  Hcam,  former 
chairman    of    Ontario   Hydro,   who   be- 

"  Denotes  revision  lo  the  "Electricity 
Supply  Handbook.  I960" 


comes  president  and  a  director  of  CBA; 
Dr  OUo  Holden,  chief  engineer  of 
Ontario  Hydro  from  19SS  until  retiring 
Ust  July,  is  to  be  CBA'i  senior  consult- 
ing engineer;  Mr  Gordon  MilchsU,  who 
directed  field  construction  on  the  St. 
Lawrence  Seaway,  will  be  in  charge  of 
CBA's  cotulniction  contracts  and  pro- 
gramming and  Mr  T.  G.  Willowi, 
formerly  executive  assistant  to  Ontario 
Hydro's  chief  engineer,  becomes  project 
manager  for  CBA. 

Manager  (designate)  of  the  West  Wales 
area  of  the  South  Wales  Electricity 
Board  is  Mr  E.  Broi^hloD,  A.M.I.E.E.,  at 
present  manager  of  the  Board's  Rhondda 
district.  Mr  Broughton  will  succeed  Mr 
W.  E.  Rkhardson,  the  present  West  Wales 
area  manager,  who,  as  already  announced, 
is  to  take  over  management  of  the 
Board's  Monmouthshire  and  Mid-Wales 
area  on  1  March  next.  (*ESH,  pages  130. 
132.)  Mr  Broughton,  wo  is  52  years 
of  age,  has  held  his  Rhondda  district 
appointment  since  December,  1958.  He 
joined  the  supply  industry  in  1925  as  a 
trainee  with  the  Rochdale  Corporation 
Electricity  Department  and  later  served 
with  the  Southport  Corporation  Elec- 
tricity Department  and  Allriocham  Elec- 
tric Supply  Ltd.  In  January.  1949,  he 
became  district  engineer  of  the  south  west 
district  of  the  North  Western  Electricity 
Board,  held  that  post  until  March,  1954. 
when  he  was  appointed  construction, 
operation  and  maintenance  engineer  for 
the  Mid-Sussex  sub -are  a  of  the  South 
Eastern  EB.  (*E5H,  pages  130,  132.) 

Mr  J.  P.  Feathentone,  who  has  been 
director  of  home  sales  for  I.  I.  Case 
Co.  Ltd.,  since  its  formation  on  I  Jan. 
this  year,  has  been  appointed  to  the 
board  of  directors. 

At  the  recent  annual  general  meeting 
of  the  Junior  Institution  of  Engineen, 
Mr  E.  E.  Burrage.  m.i.mar.e.,  was 
elected  chairman. 

Sir  Gordon  Radky,  K.C.B.,  C.B.E.,  phj>., 
M.i.E.e..  has  been  elected  a  director  of 
the  English  Electric  Co.  Ltd.  Sir  Gordon 
retired  last  May  from  the  position  of 


Director-General  of  the  GPO  and  it  ira« 
announced  in  July  that  he  would  devo^ 
part  of  his  time  to  work  with  the  English 
Electric  group  of  companies,  particitlady 
in   the   development  of  telecommiuucs- 
tions  equipment  for  world  markets.  He 
was  then  elected  a  director  of  three  tub- 
sidiaries,   Marconi's   Wireless  Telegnpli 
Co.,  Marconi  Instruments  Ltd.  and  Ibe 
English  Electric  Valve  Co.,  and  lo  tit 
board  of  the  associated  concern.  Marcmi 
International     Marine     Communicaliiiii 
Co.  Ltd. 

As  we  briefly  noted  last  week,  Hi 
W.  E.  Hind  has  been  promoted  lo 
manager  (home  sales)  to  British  Insulitcd 
Calender's  Cables  Ltd.  He  was  for- 
merly deputy  manager  (home  salsli 
having  joined  the  former  Callendu'i 
Cable  Co.  m  1920.  In  his  new  poiitioii. 
Mr  Hind's  responsibilities  cover  aH 
aspects  of  the  selling  activities  of  the 
company  at  home,  includmg  matlcn  of 
publicity,  public  relations,  eithibitiini 
and  display,  and  market  research.  He  ii 
a  past-chairman  of  the  Rubber  ud 
Thermoplastic  Cable  Manufactutett' 
Association. 

Gold  badges,  the  highest  awards  for 
long  and  distinguished  service  by  mem- 
bers of  the  top  management  of  the 
member  companies  of  the  Interoaliirail 
Flectrolux  organisation  were  preseDted 
to  Mr  M.  Altkcn,  secretary,  and  Mr 
G.  L.  HngheSt  technical  manager  of 
Electrolux  Ltd.,  at  the  company's  snnud 
sales  dinner  and  dance  in  LoDdoa 
recently.  Mr  Aitken,  who  joined  Electro- 
lux  Ltd.  34  years  ago,  has  been  secreivT 
of  the  company  for  the  past  13  fun 
and  Mr  Hughes,  who  joined  the  Snn 
30  years  ago,  has  been  technical  maraECf 
for  13  years.  In  addition  to  these  speoiK 
awards,  Sir  Harold  Wemher.  chairMi- 
presented  gifts  and  certiflcates  tc  ^ 
employees  who  had  completed  25  yesn 
continuous  service  with  the  company. 

After  40  years'  service  in  the  elecnidtj' 
supply  industry  in  the  Midlands.  Mr 
E>  i.  laats,  a  member  of  the  engineennB 
staff  of  the  Midlands  Electricity  Bosri 
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a  few  days  ago.  aged  67.  He 
with  the  Shropshire,  Worcester- 
Dd  StaSardshire  Electric  Power 
1920  as  constructiDii  etigiiieer  and 
ID  progressive  appointments  until 
I  1931  he  was  loaned  to  the  Klr- 
bt  County  Council  to  plan  the 
t  transmission  and  distribution 
Ls,  his  scheme  being  adopted  in 
rety.  Since  1948,  Mr  James  has 
member  of  the  engineering  staff 
1  headquarters,  serving  from  1949 
1  as  head  of  the  develop  in  enl, 
g  and  operation  section;  from 
I  March.  1959.  as  acting  deputy 
igineer  and,  subseqiiently,  carrying 
cial  engineering  duties. 

iy  appointed  to  the  board  of 
liire  Dynamo  and  Crypto  is  Mr 
iptmet.  Previously  acting  general 
T  at  the  Willesden  works  of  the 
ly,  he  is  confirmed  in  that  posi- 

successor  to  the  lalc  Mr  C,  F. 
I.  Mr  D.  W.  Malfan  has  been 
ed  director  and  general  manager 
company's  Trafford  Park,  works. 
'.  K,  Dolman,  a.mj.e.e..  has  been 
ed    sub -area    commercial    officer 

Harrogate  sub-area  of  the  North 

Electricity  Board  to  succeed  Mr 
aind,  who  will  retire  from  that 
I  at  the  end  of  this  month  ("ESH, 
S3).  Mr  Dolman  is  at  present 
assistant    engineer    in    ttie   com- 

officer's  departmcDt  at  Harrogate. 
inted  deputy  managing  director 
ximaiic  Telephone  and  Electric 
m  1  Jan.  next  is  Mr  J.  A.  MuoB, 
n.M.,  M.I.E.E.,  formerly  the  com- 
director  (production),  Mr  F.  O. 
,  B.sc,  M.I.E.E.,  formerly  director 
sring)  is  to  succeed  Mr  Mason  as 

(production),  Mr  Mason  trained 
utomaiic  Telephone  and  Electric 
d  has  been  a  director  of  the  firm 
*30.  Mr  Morrell  became  director 
^ring)  of  the  company  after  being 
:ot  of  research  for  British  Tele- 
[licatiom  Research  Ltd.  from  1949 
.  Previously  he  was  with  the  Post 
^gineering  Department. 
I.  C  Scott  has  been  elected  to 
Jds  of  Cossor  Radar  and  Elec- 
and  Cossor  Instruments.  Mr  J.  S. 
as  beet  elected  to  the  boards  of 
Communications  Co,,  Lea  Bridge 

Works,  and  Best  Products,  and 
P.  Wood  has  resigned  from  the 
jf  Cossor  Communications  Co, 
r  N.  Ebon,  who  is  technical 
,  also  becomes  general  manager. 
new  directors  have  been 
ed  to  the  board  of  Weslool  Ltd. 
re  Mr  D.  Riddell,  who  is  chief 

.  Mr  D.  L.  Shand,  the  works 
r,  and  Mr  A.  G.  Why,  secretary 
iountant.  Mr  Riddell  joined  the 
y  as  research  engineer  in  1946 
s  appointed  to  his  present  posl- 
1954,  Mr  Shand  has  been  works 
r  since  1958.  and  Mr  Why  first 
tic  company  in  January.  1 959,  It  is 
lounced  that  Mr  G.  R.  Hook  has 

from  the  board  after  41  years 
:  company,  during  which  he  was 
ly  years  managing  director.  He 


was  responsible  during  the  war  for  an 
extensive  programme  of  development 
and  manufacture  for  the  Admiralty  and 
Ministry  of  Supply. 

Mr  D.  Crags*  has  been  appointed 
production  manager  at  the  Ekco  Radio 
factory  at  Ken  way.  Southend -on-Sea, 
succeeding  Mr  I.  D.  Brown,  who  is  tak- 
ing up  an  appointment  with  AEI.  Mr 
Craggs,  who  has  been  with  E.  K.  Cole 
Ltd,  since  1937,  was  previously  assistant 
production  manager  at  the  Ekco  tele- 
vision assembly  factory  at  Southend. 

Mr  D.  M.  Patten,  a.m.i.e.e.,  has  been 
appointed  deputy  station  superintendent 
at  Uskmouth  "A"  power  station.  South 
Wales  Division.  CEGB,  in  succession 
to  Mr  P.  E.  Dickinson,  a.mj.e.e., 
A,M.iMECH.E.,  who  has  taken  over  a 
siniilar  post  at  Uskmoulh  "B."  Mr  Patten 
was  previously  deputy  station  superin- 
tendent at  Doncaster  and  had  earlier 
served  at  Battersea.  Plymouth  "B"  and 
Portishead  "B"  power  stations. 

After  21  years'  service  as  secretary  of 
B.  S.  and  W.  Whiteley  Ltd.,  Mr  L.  Mu- 
gnire,  f,c.a.,  retired  at  the  end  of 
November.  He  is  succeeded  by  Mr 
E.  M.  D.  McEwan,  f.cj.s„  who  has  been 
assistant  secretary  for  the  past  ten  years. 

Three  promotions  in  their  Transmis- 
sion Project  Group  at  headquarters  are 
announced  by  the  CEGB. Mr  B.SLM.F. 
Webb- Ware,  m.a.,  a.m,i.e.e.,  becomes 
assistant  chief  transmission  project  en- 
gineer; Mr  D.  M.  Porter  is  appointed 
administrative  officer  to  the  Transmission 
Project  Group  and  Mr  H.  V.  Fbuman 
becomes  engineer-in-charge  of  the  draw- 
ing office  at  that  Group  (*ESH,  page 
48).  Mr  Webb-Ware,  who  has  been  co- 
ordinating engineer  (specificalions  and 
contracts)  in  the  Transmission  Construc- 
tion Branch  at  CEGB  headquarters  smce 
March,  1948,  was  educated  at  Rugby 
and  Trinity  College,  Cambridge,  and 
spent  two  years  as  a  student  apprentice 
with  A.  Reyrollc  and  Co.  This  was  fol- 
lowed by  an  appointment  as  an  assistant 
engineer  in  the  Technical  and  Research, 
Switchgear  Design  and  Erection  Depart- 
ments of  the  same  company.  Between 
1934  and  1938  be  was  a  technical  assis- 
tant in  the  south  east  England  office 
of  ihe  Central  Electricity  Board.  His 
first  appointment  in  the  headquarters  of 


the  CEB  \ 


became  assistant  ( 
tracts  engineer.  Mr  Porter  was  educated 
at  Haileybury  and  after  an  early  career 
in  banking  and  accountancy  he  joined 
the  Chief  Accountant's  Department  of 
the  CEB  in  August,  1932.  From  then 
until  the  outbreak  of  war  be  was  en- 
gaged successively  on  the  framing  of 
the  first  bulk  supply  tariffs,  internal 
audit  and  capital  expenditure.  During 
the  war  he  spent  live  years  in  the 
RNVR.  Returning  to  the  CEB  in  1946, 
he  became  an  assistant  chief  accountant 
in  1952  and  an  assistant  chief  financial 
officer  in  1958,  which  position  he  has 
relinquished  lo  take  up  his  new  appoint- 
ment. Mr  Flaxman,  who  was  educated  in 
Leeds,  served  his  Articles  with  consult- 
ing engineers.  He  spent  a  number  of 
years  as  a  draughtsman  and  site  engineer 
with  private  concerns  before  joining  the 
CEB  in  1946  as  an  engineering  assistant 
in  the  drawing  office.  From  this  post  he 
was  promoted  to  senior  section  leader 
and  later  to  second-in-command  at  head- 
quarters drawing  office,  the  position  he 
has  vacated  to  take  up  his  new  appoint- 

Mr  S.  A.  Clodd,  executive  director, 
E.  K.  Cole  Ltd.,  has  been  elected  chair- 
man of  the  Industrial  Section  of 
Southend-on-Sea  Chamber  of  Trade.  The 
new  vice-chairman  is  Mr  R.  R.  Laird, 
Ekco  personnel  manager. 

Mr  C  E.  Walker  has  been  appointed 
sales  manager  of  Phiico  (Gt.  Britain)  Ltd. 

Chief  Press  pfflcer  of  EDA,  Mr  John 
M.  Frascr  is  making  a  satisfactory  re- 
covery after  an  operation  for  the  re- 
moval of  toes  at  Famborough  Hospital, 
Kent,  we  are  glad  lo  report.  Mr  Eraser 
is  suffering  from  sugar  diabetes,  and  at 
one  time  there  was  a  risk  that  he  might 
lose  a  leg,  but  this  is  now  unlikely,  we 
understand,  although  it  will  be  some 
little  time  before  he  leaves  hospital. 

After  41  years'  service  with  the  Asso- 
ciated. Electrical  Industries  Ltd.'s  Rugby 
Construction  Department.  Mr  J.  Stronach, 
a  native  of  Dunfermline,  has  retired. 
Mr  Sironach  served  his  apprenticeship 
with  J.  and  G.  Marshall,  Dunfermline, 
later  joining  John  Brown  and  Co.,  of 
Clydebank,  until  1915  when  he  joined  the 
Merchant  Navy  as  an  engineer.  After  the 
war  he  was  with  Balfour,  Beatty  and  Co. 
for  a  year,  and  joined  the  BTH  Construc- 
tion Department  in  Scotland  in  1919. 
From  1925  onwards  he  spent  most  of 
his  time  in  the  London  district.  He  took 
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charge  of  several  large  turbine  contract! 
in  the  London  area,  subsequently  becom- 
ing assistant  to  the  district  enginEer,  Mr 
J.  W.  Turner,  on  whose  retiral  in  1947 
he  was  appointed  district  turbine  cod- 
stiuctjon  engineer  for  the  London  area. 

General  manager  of  the  GEC  Engin- 
eering Works  at  Witton  from  1  Jan. 
next  will  be  Mr  T.  a  Kelacy,  ma., 
M.  ■-£.£,,  at  present  deputy  general 
manager.  Mr  W.  D.  Morton,  m.a., 
A.M.I.E.E.,  A.M.I.MECH.E.,  manager  of 
GEC  Traction  Division,  is  to  become 
assistant  general  manager  at  the  works. 
This  change  follows  the  retirement  of 
Mr  J.  J.  Grade  at  the  end  of  December. 

Mr  G.  W.  Bone  having  intimated  bis 
wish  not  to  continue  as  joint  managing 
director  of  Ruslon  and  Homsby  Ltd. 
after  31  Dec.,  1960,  Mr  V.  K.  Prchn  is 

to  continue  as  sole  managing  director 
until  31  Dec..  1961.  From  1  Jan.,  1961. 
Mr  C.  T.  AldCTMtn  (assistant  managing 
director)  is  to  be  appointed  deputy 
managing  director  with  the  intention  that 
be  should  succeed  Mr  Prehn  as  manag- 
ing director  by  31  Dec,  I9G1.  Mr  Bone 
will  continue  as  managing  director  of 
Ruston's  associate  company,  Davey,  Pax- 
man  and  Co.,  and  become  vice-chairman 
of  Ruston  and  Homsby. 

Previously  assistant  sales  manager  of 
the  MO  Valve  Co.  Ltd.  (subsidiary  of 
the    GEC).    Dr    W.    E.    Rowlands    has 

joined  Walmorc  Electronics  Ltd.  as  sales 

manager. 

Sir  Howard  Florcy  has  been  elected 
president  of  the  Royal  Society  in  succes- 
sion to  Sir  Cyril  Hlnahclwood.  The  new 
treasurer  of  Itae  Society  is  Sir  Alexander 
FltdL,  K.S.E.,  and  Sr  Patrick  Linilead, 
C.B.E.,  Rector  of  the  Imperial  College 
of  Science  and  Technology,  has  been 
elected  foreign  secretary.  Among  the 
new  members  of  the  council  are:  Prof 
J.  F.  Baker,  o.b.e.,  Professor  of  Mechani- 
cal Sciences,  Cambridge  Univenity;  Sir 
Alfred  Pngsley,  o.b.e..  Professor  of  Civil 
Engineering,  Bristol  University;  and  Sir 
Gordon  Sothertand,  Director  of  the 
National  Physical   Laboratory. 

Engineer  of  the  Enlield  district  of  the 
Eastern  Electricity  Board  since  1948, 
Mr  S,  M.  Lejeune,  a.m.i.e.b..  is  going  to 
the  Board's  ChiJterns  sub-area  as  the 
engineering  senior  assistant,  planning 
and  development  ('ESH,  page  110).  Mr 
Lejeune  started  with  the  Hendon  Elec- 
tric Supply  Co.  in  1921.  and  after  three 
years  joined  the  BTH  Co.  at  Willesden. 
Following  five  years'  general  works'  ex- 
perience, including  the  development  of 
protection  gear,  he  joined  the  North 
Metropolitan  Electric  Power  Supply  Co. 
at  Enfield  as  a  junior  engineer  in  1929, 

Chairman  of  Bowthorpe  Holdings  Ltd., 
Mr  J.  Bowthorpe  has  jusi  returned  to  this 
country  from  a  69- day  world  lour.  His 
son,  Mr  Peter  Bowthorpe,  who  travelled 
to  Australia  with  him.  has  remained  in 
the  United  States  to  take  up  an  appoint- 
ment with  the  group's  subsidiary  in  New 
York — Hellermann  Corporation^for  a 
two-year  period. 


ODITUARY 

Mr  J.  W,  J.  Townley,  cb.e,,  m.i.e.e., 
for.Derly  manager  of  the  North  East- 
ern lub-area  of  the  London  Electricity 
_^_  Board,  and  ex- 

West  Ham 
chief,  died  on 
29  Nov.,  aged 
75.  Mr  Town- 
ley  retired 
from  LEB  ser- 
vice at  the 
end  of  March, 
1953,  but  he 
was    probably 


Mr  ].  W.  j.  Townltf  »""1  engineer 
and  manager 
ai  West  Ham  prior  to  vesting  day.  There 
he  was  responsible  for  many  innovations 
which  brought  rapid  electrical  develop- 
ment, and  he  was  also  primarily  res- 
ponsible for  the  construction  of  the  West 
Ham  "B"  power  station.  He  was  awarded 
the  CB.E.  for  his  work  in  improvising 
supplies  during  the  air  raids,  in  which 
West  Ham  suffered  severely.  Bom  in 
Scotland,  Mr  Townley  gained  experience 
with  electricity  undertakings  at  Paisley, 
Manchester,  Ashton,  Sunderland,  Bams- 
ley  and  Bradford  (where  he  was  deputy 
city  electrical  engineer)  prior  to  serving 
as  chief  electrical  engineer  lo  LCC  Tram- 
ways from  1927  to  1929.  when  he  went 
to  West  Ham. 

Mr  Alexander  i£ebo,  m.i.e.e.,  manager 
of  the  Glasgow  area  of  the  South  of 
Scotland  Electricity  Board,  died  on 
28  Nov.,  aged  62.  A  native  of  Fife.  Mr 


Kelso  flew  in  the  first  world  i 
the  Royal  Flying  Corps.  Aften 
entered  the  electricity  supply 
and  was  for  a  number  of  years 
Fife  Electric  Power  Co,  In 
transferred  to  Harrogate  and 
became  borough  electrical  engit 
manager  there.  He  served  in  that 
until  1948  when  he  was  appo 
the  position  he  held  at  the  tim 
death. 

Mr  F.  Shapley,  assistant  i 
British  Engine  Boiler  and  Elect 
surance  Co.  Ltd.,  Manchester, 
27  Nov. 

Mr  I.  D.  Spark.  M.I.E.E.,  forrac 
electrical  engineer  and  manager 
lesden  Corporation,  died  on  2  D 
80.  He  started  his  career  with  i 
Corporation  Electricity  Departn 
after  a  period  with  the  Non 
Electric  Light  and  Power  Co.  v 
tant  distribution  engineer  at  Cro 
nine  years,  and  distribution  en 
Swansea  for  two  years,  before 
Willesden  where  he  was  'deputy 
engineer  for  14  years  prior  to  I 
chief. 

Mr>  M.  E.  Vallncc,  a  du 
Vallance  and  Davison,  electr 
radio  dealers,  of  Bradford,  and 
the  managing  director  of  that  ( 
died  on  27  Nov. 

Mr  J.  R.  Spanswick,  B. 
M.t.E.E.,  M.I.MECH.E.,  manager 
Tbermal  Process  Section,  Met 
tries  Division  of  the  English  EIi 
Ltd.,  died  on  4  Dec.,  aged  49. 
joining  English  Electric  in  1951 
with  the  Electric   Fumacc  Co 


CEGB  Plans  400  kV  Transmissi< 

equipment  to  be  placed  in  the  ni 
without  waiting  for  the  trials 

The  first  400  kV  line  should  < 
commercial  service  in  1962.  F 
on.  the  new  voltages  will  be  ii 
gradually  to   meet  growing  der 

For  the  3.000  MW  lines,  a  n. 
of  tower  will  be  introduced,  20 
than  the  existing  275  kV  lowei 
course  considerably  heavier,  b 
the  greater  mechanical  strength 
This  tower  will  be  strung  u 
conductor  bundles,  each  made 
04  sq  in.  copper  equivalent  a 
aluminium  conductors,  the  san 
those  used  for  the  275  kV  I 
difference  between  the  rating 
lo  these  lines  (50?d  greater  tl 
two-conductor  bundle)  and  the 
increase  in  conductor  materia 
that  for  a  two-conductor  b 
accounted  for  by  system  stat 
si  derations,  which  usually  ma 
possible  to  use  the  full  therma 
of  overhead   line  conductors. 

The  CEGB  state  that  stu 
shown  that  there  is  no  great 
advantage  to  be  gained  in  th 
use  of  the  400  kV  voluge.  Tl 
is  in  amenity,  because  fewer 
will  be  required. 


NEXT  step  in  transmission  voltage  for 
the  CEGB  is  400  kV,  not  380  kV 
as  originally  planned.  The  change  is  to 
be  accompanied  by  use  of  four-conductor 
bundles  which  will  increase  carrying 
capacity  for  a  double -circuit  line  to  3,000 
MW,  against  the  1,200  MW  capacity 
accorded  to  a  standard  275  kV  tine  to- 
day, using  0-4  sq  in.  double-conductor 
bundles. 

In  announcing  the  decision  to  make 
this  change,  the  CEGB  recall  that  the 
majority  of  existing  275  kV  supergrid 
lines  were  designed  with  an  eye  to 
future  conversion  (o  380  kV.  The  plan 
now  is  to  re-insulate  them  when  the 
change  becomes  appropriate  for  opera- 
tion ai  400  kV.  This  change,  with  the 
two -conduct  or  bundle  retained,  and  only 
the  insulators  changed,  will  give  an  in- 
crease in  transmission  capacity  to  2,000 
MW  for  a  double-circuit  line. 

So  far  there  have  been  no  practical 
trials  even  with  380  kV.  The  existing 
position  is  that  equipment  has  been 
ordered  for  a  380  kV  experimental  line 
between  Monk  Fryston  and  High  Mam- 
ham,  which  is  due  to  come  into  service 
in  1962.  However,  the  CEGB  feel  that 
knowledge  of  technology  is  far  enough 
advanced  to  permit  orders  for  400  kV 
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Transfortners  in  court 


:;:n|  three-year  price  revision,  only  one  year's  work  on 


mill  factory  order  books,    plan  to  extend  t.m.a.  failed 


rlTNESSES  called  by  the  Transfonner  Manufac- 
turers' Association  are  continuing  to  give  evidence 
before  the  Restrictive  Practices  Court.  As  we 
ed  last  week,  the  second  witness  for  the  Association, 
M.  Hobill  (general  manager,  Transformer  Dcpait- 
Ferranli  Ltd.)  supported  the  argument  that  ioss  of 
ssociation's  borne  price  agreement  would  make  the 
agreement  ineffective.  He  said  the  only  reason  for 
Ity  in  obtaining  orders  in  the  export  market  was  the 
'dly  low  prices"  Continental  competitors  were 
:g  in  foreign  markets.  Continental  manufacturers' 
were  low  because  they  had  excess  capacity  and 
:utting  prices  to  keep  their  factories  occupied, 
aktng  of  Ferranti's  order  book,  Mr  Hobill  said  the 
of  unexecuted  orders  In  his  department  at  present 
iiuivalent  to  about  one  year's  work,  or  an  output  of 
£5  million.  Bearing  in  mind  that  some  transformers 
ordered  for  delivery  two  or  three  years  ahead,  he 
ley  were  on  very  thin  ice.  He  thought  suggestions 
n  object  of  the  agreement  was  to  ensure  stability 
>fit  were  true,  but  that  was  by  no  means  the  only 
of  the  agreement.  The  endeavour  of  members  of  the 
iation  had  to  be  to  ensure  stability  of  price,  no 
'  what  market  conditions  might  be. 
Hobill  explained  how  the  Association  fixed  prices. 
>ricc  was  fixed  by  the  average  of  the  three  lowest 
which  meant  that  the  price  was  less  than  that  of 
tl  seven  members.  It  might  be  a  fraction  better  than 
ice  returned  on  the  lowest  cost  and  probably  a  little 
than  that  for  the  third  lowest  cost.  But.  taking  the 
as  a  whole,  it  certainly  represented  an  extremely  low 
This  meant  it  oEfered  an  incentive  to  increase 
icy,  because  members  showing  higher  costs  had  to 
ve  their  efficiency  to  achieve  a  reasonable  profit 
(ft  bad  been  explained  earlier  in  the  case  that  the 
fixed  by  this  method  might  be  further  reduced 
"selling  factor"  taking  account  of  competition  from 
e  the  Association.) 

ler  cross-examination,  Mr  Hobill  suggested  that  the 
1  agreement  could  not  possibly  be  retained  if  the 
agreement  was  abandoned.  He  agreed  that  as  long  as 
prices  were  higher  than  export  prices.  Association 


The  eoMe  mo  far  . ,  . 
e  ten-member  Transformer  Manufacturers'  Association 
defending  before  the  Restrictive  Practices  Court  its 
^rneni  providing  minimum  prices  for  transformers 
tl  for  use  in  the  UK.  In  the  opening  slalemenl  on 
lalf  of  the  Association,  much  was  made  of  the  need 
have  such  an  agreement  if  there  was  to  be  a  parallel 
eement  for  co-operation  in  the  export  field.  The  need 
co-operate  as  a  source  of  strength  in  bargaining  with 
:  supply  industry  was  also  stressed.  Witnesses  for  the 
sociation  have  drawn  allenlion  to  under-cmployment 
tbe  capacity  of  the  industry  at  present  and  have  undcr- 
iii  its  difficulties  in  selling  overseas.  Tbe  case  began 
Monday.  21  November,  and  will  last  several  weeks. 


members  would  not  be  anxious  to  seek  for  export  orders; 
but  if  for  the  purposes  of  increasing  exports,  prices  in 
the  home  market  were  cut  even  more  drastically,  the 
industry  would  go  out  of  business.  If  price-cutting  com- 
petition began  because  the  agreement  was  ended,  reduction 
of  quahty  would  be  brought  about  eventually  from  tfae 
sheer  economic  pressure  of  a  small  profit  margin. 

Commenting  on  a  suggestion  that  tbe  Association  had 
kept  up  prices  where  it  would  have  been  proper  and 
reasonable  to  reduce  them,  Mr  HobiU  said  be  did  not 
think  the  Association  had  taken  unfair  advantage  of  the 
circumstances.  Object  of  tbe  Association  was  to  maintain 
prices  and  maintain  profit  levels.  Occasions  wh^n  it  bad 
kept  up  prices  were  "fairly  isolated."  They  involved  using 
the  agreement  against  tbe  pressure  of  a  buyer. 

In  re-examination,  Mr  Hobill  said  that  during  the  past 
12  montbs  transformer  prices  in  the  USA  had  fallen  by 
about  30%.  He  was  succeeded  as  a  witness  by  Mr  A.  R. 
Kevan,  who  is  responsible  for  the  Sales  Tender  Office 
of  the  Transformer  Tendering  Department  of  the  English 
Electric  Company.  Mr  Kevan  explained  the  basis  of  costing 
of  various  types  of  transformer.  He  said  that  the  Associa- 
tion's intention  was  to  effect  a  re-costing,  giving  new  price 
schedules,  about  once  every  three  years. 

New  Members  Swiglit 

Mr  Kevan  told  of  a  meeting  held  last  June  at  which 
the  five  largest  manufacturers  of  transformers,  not 
members  of  the  Association,  met  representatives  of  manu- 
facturers who  were  members,  to  discuss  the  possibility  of 
their  joining  the  Association.  He  agreed  that  the  idea  was 
that  if  the  five  firms  had  been  willing  to  join,  the  TMA 
might  have  reduced  prices  for  transformers  up  to  200  kVA 
rating  to  be  around  the  level  of  labour  and  material  costs, 
so  &s  to  drive  out  of  business  non-members  of  the  Asso- 
ciation. Prices  for  larger  transformers  would  have  been 
raised  to  give  a  reasonable  profit  margin. 

Mr  Kevan  said  that  correspondence  had  shown  thai  the 
"independent"  manufacturers  would  turn  down  the  propo- 
sal before  the  meeting  was  held.  The  Leeds  meedng  was 
not  discussed  with  members  of  the  Association  before- 
hand. He  and  others  attended  the  meeting  as  individual 
manufacturers,  not  as  members  and  officers  of  the  TMA. 

Under  further  questioning,  Mr  Kevan  said  he  went  to 
the  Leeds  meeting  "with  an  open  mind  and  dubious  of 
what  might  come  out  of  it."  He  did  not  think  the  Associa- 
tion management  would  disapprove  of  price  leadership 
with  pressure  vested  in  the  Association,  even  though  that 
involved  increasing  or  reducing  prices  collectively  to  deal 
with  competition  from  non-members. 

Later  Mr  Kevan  was  asked  if  certain  documents  showed 
any  consideration  of  the  public  interest.  He  replied  that 
he  had  not  yet  seen  a  definition  of  what  was  the  public 
interest.  His  own  interpretation  was,  a  fair  return  in 
payment  for  a  fair  price.  He  thought  the  interests  of  the 
public  were  served  by  profit  levels  being  maintained. 
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main  highways.  This  is  not  so  when  considering  side 
roads  and  public  thoroughfares  and  is  a  reason  why  the 
time-honoured  tungslen  lamp  has  held  its  own  for  so  long 
in  this  application  against  more  economical  discharge 
lamps  of  the  type  already  mentioned.  The  introduction  of 
the  colour-corrected  mercury -vapour  lamp  presents  a 
challenge  to  the  tungsten  lamp,  although  initial  cost  is 
higher  and  its  bluish-white  colour  rendering  not  quite  so 
satisfactory.  Normal  indoor-type  fluorescent  lamps  are  also 
being  used,  although  their  length  lends  to  make  the  out- 
door lanterns  expensive. 

Public  Tfaoronghfares 

A  particular  problem  in  lighting  shopping  thoroughfares 
and  other  public  places,  is  tbe  importance  of  eliminating 
or  reducing  the  number  of  support  columns  and  thus  to 
free  pedestrians  and  other  traflic  from  unnecessary 
obstructions.  One  method  is  to  mount  lanterns  on  the  walls 
of  shopfronts  as  in  the  case  of  a  high-<treet  installation 
quoted,  which  uses  140  W  discharge  lamps  at  a  height  of 
25  ft  with  40  ft  opposite  spacing.  Illumination  produced  ir 
20,000  lumens/100  linear  ft.  Another  solution  is  that  which 
has  been  applied  to  the  illumination  of  an  open  city  square 
in  Munich.  Here,  a  lantern  weighing  1-2  tons  and  made  up 
of  three  20  kW  xenon  lamps  and  six  colour-corrected 
mercury- vapour  lamps,  is  mounted  on  top  of  a  single  100  ft 
pole.  It  lights  an  area  of  about  55,000  sq  ft,  which  is 
illustrated  by  Fig.  2. 

While,  as  is  implied  in  the  paper,  there  is  a  realisation 
that  British  street  lighting  is  not  all  it  could  be,  both  in 
quality  and  extent,  there  is  general  reluctance  on  the  part 
of  public  authorities  to  spend  money  on  improvements. 
Although  a  good  deal  of  pioneering  woric  has  been  carried 


out  by  the  Road  Research  Laboratory,  local 
engineers  seem  to  be  slow,  compared  with  tli 
temporaries  abroad,  to  seek  or  adopt  uncoo' 
methods  of  solving  problems.  The  authors  concli 
a  plea  for  not  only  improvement  in  illumination  s 
of  existing  roads,  but  extension  to  the  new  motorw 
installation  cost  of  motorway  lighting,  which  i 
£2,000  to  £3,000  per  mile  for  a  single  carriagewa; 
sents  only  2%  to  3%  of  the  total  cost  of  the 
addition,  there  is  a  running  cost  of  £700  per  i 
annum;  even  so,  it  has  been  estimated  that  the  : 
decrease  in  accident  rate  would  easily  justify  the 


Opening  the  discussion.  Da  1.  W.  T. 
Walsh,  NPL  (retired),  agreed  that 
British  street  lighting  was  dominated  by 
the  pre-war  code  of  practice,  which  was 
laid  down  in  1937.  It  should  be  borne 
in  mind  that  this  was  formulated  not 
only  in  relation  to  road  surfaces  existing 
at  that  time,  but  also  to  the  cost  of 
light,  which  was  20  times  what  it  is 
today.  He  was  glad  that  tbe  authors 
had  emphasised  the  imporlance  of  spac- 
ing/h=ight  ratio  in  installation  design,  but 
added  that  street  width  was  abo  impor- 
tant in  determining  lantern  mounting 
height  Speaking  of  optimum  spacing/ 
height  ratios  he  pointed  out  that  a  value 
of  4:1  had  been  put  forward  as  long 
ago  as  1892.  Id  conclusion,  he  endorsed 
the  authors'  view  that  the  problem  of 
improvement  was  not  technical  but 
mainly  financial,  due  to  the  anomalies  of 
local  administration.  There  was,  he  said, 
an  extraordinary  muhiplicity  of  lighting 
standards  in  operation  throughout  the 
country  which  had  to  be  rationalised 
before    any    further   progress   could    be 

Challenging  the  figures  of  the  poll 
quoted  by  the  authors  concerning  glare 
from  sodium  and  mercury-vapour  lamps, 
Mr  H.  R.  Ruff,  AEI.  said  that  results  of 
such  tests  dEpznded  a  great  deal  on 
luminous  intensity  of  the  light  sources 
and  the  ciTect  of  hackground  illumina- 
tion pertaining  under  practical  condi- 
tions. Disagreeing  with  the  authors,  he 
said  (hat  high-angle  beam  lanterns  were 
no   longer   used   to   any   great   extent   in 
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this  country.  On  the  other  hand,  Up 
service  was  paid  to  medium-angle  lan- 
terns because  of  their  reputed  economy. 
He  went  on  to  say  that  he  considered 
that  Ihe  70"  cut-off  lantern  olfered  the 
bcsi  compromise  for  present  conditions. 

Mr  H.  Jackson,  South  Wales  Elec- 
tricity Board,  considered  that  the  costs 
quoted  for  single  carriageway  main  high- 
way lighting  were  reasonable.  He  com- 
pared these  with  a  duai-carriageway 
installation  near  Cardiff  costing  £11.700 
for  1-93  miles.  This  used  medium-angle 
lanterns  with  sodium-vapour  lamps  hav- 
ing 4'5:1  spacing/height  ratio.  It  gave 
very  satisfactory  results  with  an  illum- 
ination value  of  9,600  lumens/100  lin  ft. 
Judging  from  the  performance  of  this 
particular  installation,  of  which  he  had 
personal  experience  as 
Jackson  thought  that  the 
figure  of  20,000  lumens/lin  ft  specified 
by  the  authors  might  be  a  bit  on  tbe 
high  side. 

Mr  F.  C.  SMrm.  defending  public 
lighting  engineers,  said  that  they  were 
very  much  alive  to  the  lighting  require- 
ments demanded  by  present-day  condi- 
tions and  the  urgency  of  the  problem 
in  view  of  the  growing  accident  rate. 
He  reiterated  the  authors'  statement  thai 
Class  A  lighting  on  main  roads  could 
cut  down  accidents  by  as  much  as  30%. 
He  praised  the  efforls  of  "back -room 
boys"  for  progress  made  in  the  efficiency 
of  light  sources,  providing  the  means 
for  improvement  of  installations. 

Mr    S.     S.     Beggs     endorsed     other 


speakers  in  saying  that  good 
could  not  be  obtained  wilhou 
for  it.  Considering  the  efficiency 
skid  surfaces,  he  said  that  a 
friction al  force  coefficient  of 
quite  good  enough  for  roai 
purposes,  while  it  gave  a  h 
factor  of  half  that  of  pre-war 
This  seemed  to  be  a  good  com] 

Mr  H,  M,  Ferguson,  replyii 
discussion,  said  that  Dr  Walsh's 
reference  to  spacing/height  rati< 
illustration  of  the  present  m 
street  lighting. 

There  were  at  the  present 
many  lighting  authorities  in  tht 
that  if  each  of  the  existing 
authorities  and  the  potential 
authorities  were  to  put  up  a  tin 
lighting  lantcm — to  the  code 
tice,  one  would  hope — the  in 
which  would  result  would  extt 
London  to  York.  That  was  a 
tion  of  the  problem  with  w 
country  was  confronted.  He 
decrying  the  efforts  thai  were  be 
by  the  lighting  aulhoiities.  On 
Irary.  he  sometimes  wondered 
was  that  they  did  so  well  in  s 
cull  circumstances.  He  emphas 
what  was  wanted  was  unifo: 
quality  of  lighting  rather  than  u 
of  light  source.  Indeed,  they  did 
ticularly  want  to  have  uniformi 
type  of  light  source  or  the  typ( 
distribution.  Variety  was  the  spi 
even  in  street  lighting,  provide 
was  kept  within  reason. 
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Electrome  tetephoning 

I.E.E.  CONFERENCE  ON  EXPERIMENTAL  EXCHANGE 


TELEPHONE  engineers  from  maoy  countries  attended 
aa  lEE  conference,  held  last  month,  on  the  subject  of 
electronic  telephone  exchanges.  The  idea  of  replac- 
ing the  moving  parts  of  the  conventional  electro-mechanical 
exchange  by  static  electronic  equipment  has  many 
attractions,  and  the  Post  Office  plans  to  bring  into 
operation  within  the  next  two  years  an  experimental 
exchange  at  Highgate  Wood,  North  London.  Many  of 
the  papers  presented  at  the  conference  were  concerned 
with  this  and  these  form  the  basis  for  this  article. 

Hi^gate  Wood  will  make  use  of  the  idea  of  time 
Mparalion  rather  than  space  separation  between  diSerenl 
calls.  The  central  electronic  apparatus  will  be  common  to 
all  calls,  instead  of  there  being  a  separate  conductor  path 
Ihrough  the  exdiange  for  each  call,  as  in  a  conventional 
tKhange.  The  technique  used  is  "time  division  multiplex" 
(t-d.m.).  well  known  in  telecommunication  engineering 
but  not  previously  applied  to  a  public  telephone  exchange. 
As  applied  at  Highgate  Wood,  t.d.m.  involves  sampling 
lie  incoming  audio  frequency  signal  from  a  speaking 
subscriber  at  a  repetition  rate  of  10  kc/s  and  using  the 
amplitude  to  modulate  a  pulse  of  08  microsecond  duration 
"'hicb  occurs  in  a  pulse  time  of  I  microsecond  allocated 
'0  each  channel.  Fig.  1  shows  the  principle  adopted.  Pulses 
afe  repeated  every  100  microseconds.  Terminating  equip- 
'^^t  for  each  line  at  the  exchange  includes  modulating 
•^'rcuits  and  demodulating  circuits  which  extract  the  audio 
component  from  pulses  and  amplify  it  before  passing  it 
''"t  of  the  exchange. 

Within  the  exchange,  each  connection  is  in  four-wire 
"^kT*  ^"^  ^"^^  ^°^  ^^'^^  direction  of  speech  between  two 
siihscribers.  Connection  of  two  lines  is  arranged  by  pro- 
'''ding  ihat  they  are  connected  only  at  the  times  appropriate 
*>  the  channels  (i.e.,  pulse  times)  that  have  been  allocated 
°  them.  This  is  secured  by  applying  the  appropriate 
J/'^Ooel  pulses  to  "gating  circuits,"  which  otherwise  block 

*  Output  from  particular  subscribers. 
.    ^or  electronic  reasons,  it  is  arranged  that  the  circuit 
."  One  direction  is  opened  50  microseconds  after  the  circuit 
"*   the  other  direction;  so  two  channels  are  occupied  by 
.^y   one  call.  One  hundred  microsecond  magneto  strict!  ve 


del; 


Rive 


the  required  50  microsecond  separation. 


^^ghgate  Wood 

^ighgatc  Wood  will  have  facilities  for  3,200  lines  (sub- 

.^"^rs  plus  junctions  from  other  exchanges,  etc.).  There 

[J'^    be  four  groups  of  800  lines,  each  having  access  to 

^r*^    channels.  Each  group  of  800  lines  connects  to  a  pair 

.     Ilighways.  Provision  is  made  for  connecting  groups  of 

"*s  through  pulse-operated  gates,  as  shown  in  Fig.  2. 

■^   rotating  magnetic  drum  storage  system  is  used  for 

J  **itig  up  a  call,  from  the  initial  receipt  of  dialling  pulses 

*he  finding  of  the  required  subscriber  or  the  necessary 

**tiection  to  another  exchange. 

Magnetic  drums  carry  information  about  each  exchange 
'*oscriber,   covering   points   such    as   directory   number. 


physical  connection  to  exchange,  whether  the  line  is 
"busy,"  and  many  related  details,  such  as  whether  a 
number  is  one  of  several  on  a  p.b.x.  exchange.  The  drum 
is  scanned  for  one  complete  revolution  to  find  whether  a 
calling  subscriber  should  be  connected  or  given  a  number 
engaged  or  number  unobtainable  signal.  Information  from 
it  is  then  used  for  setting  up  the  call  if  this  is  possible. 


"V-Fii 


-i4j  i 


'^y  lines  control  the  gates,  and  they  are  centre-tapped  to 


>i^  (b*^'. 


Fig.  2.  Speech  Interconnection  on  t.d.m.  tfUem.   Fuket  at  SO  micro- 
second inltnah  effect  connection!  at  shown.   Note  Jiow  Inter-hiihway 
and  tnter-f  roup  goiet  permit  one  ehonnef  to  be  used  teveral  times.  Unet 
connected  are  1-2.  3-9,  M,  6-7 
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Afkatbeae  prices  cat 

RECENTLY  the  price  of  Alkalhene 
wu  cut  by  4d/lb  to  U  lOd/lb.  This 
fourth  price  reductiou  represents  a  total 
of  33%  over  tbe  last  two  years  and  has 
been  made  possible  by  increased  use  of 
polythene.  Imperial  Chemical  Industries 
Ltd.,  Imperial  Chemical  Hse.  MiUbank. 

Slaadby  diesel  control 

AUTOMATIC  start-up  and  shut-down 
for  a  standby  diesel  generator  is 
accomplished  with  the  "Sicon"  mains 
failure  control  panel  recently  introduced. 
The   panel    is   said    to    be   suitable    for 


emergency  standby  supp  les  for  hospitals      /\  ,.jy    ^j  ^j^^   ;„    boiler-feed   water 


The  switching  panel  is  designed  for 
use  with  the  Southern  FM  System  and 
enables  outputs  from  up  to  four  oscil- 
lators to  be  displayed  on  an  oscillograph. 
The  panel  is  for  use  in  conjunction  with 
oscillators  controlled  by  single  capaci- 
tance or  inductance  types  of  transducer. 
The  switching  controls  permit  reversal 
of  signal  polarity  and  also  independent 
adjustment  of  each  channel  amplitude  so 
that  any  transducer  signal  can  be  dis- 
played without  readjustment  of  the 
controls.  Southern  Insirumenis  Ltd., 
Frimley  Rd,  Camberiey,  Surrey. 

Boiler  feed  analysli  fw  dika 

A  CCURATE  knowledge  of  Iht  quan- 


and  communications  systems.  If  a  supply 
failure  occurs,  the  panel  isolates  the 
mains  from  the  load,  applies  a  starUng 
signal  to  the  diesel  engine  and,  when  the 
correct  system  voltage  has  been  attained, 
connects  the  alternator  to  the  load.  When 
mains  voltage  is  restored  the  panel  dis- 
connects the  alternator  and  shuts  down 
the  diesel.  Provision  is  included  on  the 
panel  for  routine  testing  of  the  diesel 
and  various  alarms  are  provided. 

Two  other  products  have  also  recently 
been  introduced  by  the  same  company. 
They  are  a  counter  with  a  range  from 
O-I  c/s  to  120  kc/s  and  a  switching  panel. 
Special  features  of  the  counter  are  its 
very  high  input  impedance  and  a  latching 
system  which  reUins  a  count  while  a 
subsequent  count  is  m  progress  and  only 
changes  the  display  if,  at  the  end  of 
the  counting  period,  there  is  a  dis- 
crepancy between  the  two.  Easy  reading 
is  ensured  by  using  a  digital  display  on 
projecting  indicators  which  have  a  black 
background.  The  instrument  incorporates 
a  crystal  clock  which  allows  time  inter- 
vals between  01  millisec  and  10  sec  to 
be  measured. 


becomes  of  increasing  importance  for 
high-pressure  boilers  operating  above 
900*  F.  Above  this  temperature  silica 
volatilises  and  may  form  deposits  on  tur- 
bine blades  and  other  items  of  equip- 
ment. An  instrument  for  accurate  assess- 
ment of  the  concentration  of  silica  in 
feed  water  has  recently  been  introduced. 
Essentially,  it  is  a  colorimeter  which 
compares  the  colour  of  treated  feed 
water  with  a  reference.  Silica  concen- 
tration is  revealed  by  adding  two  solu- 
tions to  a  feed  water  sample,  which  then 
becomes  blue  in  colour.  The  silica 
analyser  is  claimed  to  make  an  analysis 
in  12  minutes  and  is  available  in  three 
ranges  for  0-0-2  parls/million  to  0-30 
parts/million.  Detection  of  the  colour 
difference  between  the  feed  water  and 
the  reference  is  by  a  photo-electric  cell 
feding  a  transistor  amplifier.  An  accuracy 
of  ±5%  f.s.d.  is  claimed  and  calibration 
is  said  to  be  simple.  The  instrument  is 
housed  in  a  glass  fibre  cabinet  measuring 
34  in.  by  17-5  in.  by  12  in.  Electronic 
Instruments  Ltd.,  Richmond.  Surrey. 


Emergmcf  stop  bottMi 

EXTENDING  their  range  of  peodsot 
control  switches.  Nettle  AccesMhet 
have  recently  introduced  an  emergcDc; 
Slop  segn:ienl  which  can  be  incorporsinl 
in  a  crane  switch  assembly.  Tbe  swilch 
segment  has  a  mushroom  headed  niwo^ 
button  to  enable  quick,  easy  opntboii 
in  an  emergency.  The  button  can  be 
engraved  either  "STOP"  or  "EMER- 
GENCY STOP."  Price  of  the  segiKiil, 
reference  CS.06,  when  incaiporaud  io 
a  pendant  assembly  is  2s  8d.  Neult 
Accessories  Ltd.,  Warren  St,  Stockport, 
Cheshire. 

Inspection  approval 

THE  inspection  facilities  at  the  OiU 
factory  of  the  International  Rccti&i 
Co.  have  been  approved  by  the  HJEiiliy 
of  Aviation  and  the  Air  Regiiiralim 
Board.  The  company  are  now  manufu- 
turing  semiconductor  diodes  for  ti^ 
voltage  rectifiers.  They  include  i  jnid' 
mounted  venion  for  1,500  pi.v.  ud 
300  mA  and  a  range  of  ceramic  devica 
suitable  for  100  mA  at  from  2  kV  to 
121  kV.  International  Rectifier  Co.  Ui, 
Hurst  Green,  Oxied,  Surrey. 

Electric  quench  fnmace 

SUPPLEMENTING  their  extensive 
range  of  furnaces  for  the  machuit 
tool  industry,  Efco  have  inCroductd 
recently  their  junior  size  furnace  to  pro- 
vide closed -quenching  facililiea  for 
economically  processing  small  produclioa 
batches.  The  furnace  has  a  horizonul 
heating  chamber,  purging  chamber  mi 
an  oil  quench  tank.  Work  to  be  hnl 
treated  is  placed  in  baskets,  which  miy 
be  as  large  as  14  in.  by  8  in.  and  8  in 
high.  These  enter  the  furnace  Ihroufb 
an  outer  door  complete  with  a  gas  somb 
to  preveut  air  ingress.  Pneumatic  control) 
are  included  for  the  heating  chamber  and 
outer  door  and  also  for  the  chute 
elevator.  Heat  is  provided  by  15  kW 
radiant  tube  elements  arranged  for  direct 
connection  to  a  three-phase  supply.  They 
are  placed  in  a  single  controlled  tone 
which  can  produce  furnace  tempennut* 
up  to  9S0"C,  with  uoiformity  mainisiof* 
by  a  circulating  fan.  The  oil  qiKDcb 
tank  has  an  oil  cooler  and  a  niotor- 
driven  agitator.  Electric  Resistance  Fur- 
nace Co..  Neiherhy  Queens  Rd.  Wty- 
bridge,  Surrey. 
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ting  flie  ''qnce  sge"  home 
E  range  of  "Space  Age"  lamp 
tandard  lightioB  fittiogs  has  been 
ing  steadily  and  now  covers  a  wide 
ion  of  unusual  designs.  The  range 
jes  table  lamps,  single,  double  and 
:  floor  standard  models,  notable  for 
vaxiety  of  shade  and  stand  design. 
M  are  of  plastics  tape  in  some  cases, 
ight  contrastiog  colours  wound  on 
teel  frames.  Novel  yet  smart  in 
trance  Ihese  tiltings  should  be  as 
ive  unlit  as  illuminated.  Illustrated 
v  are  some  of  this  season's  models, 
e  at  prices  up  to  £10  4s  9d  tax  paid. 
ights.  352  CrickUwood  La.  N.W.2. 

istnuu  tree  price 

RAM  announce  that  the  price  of 
their  illuminated  miniature  Christ- 
tree  is  £2  js  6d  tax  paid  and  not 
8s  KM  as  previously  stated.  The 
mentioned  on  this  page  in  17  Nov. 
,  is  21  in.  high  and  Gtted  with  a 
lib  "Lilliput"  decoration  set.  The 
■ral  Electric  Co..  Magnet  Use,  Klngs- 
W.C.2. 

Uk  and  chip  fryer 

TABLE  model  fish  and  chip  fryer 
is  added  to  the  range  of  EUK 
ing  equipment.  Known  as  "Fryelte," 
;ooker  has  a  capacity  of  two  gall 
r  oil  and  will  fry  24  lb  of  chips/hr. 

is  provided  by  a  25  kW  sheathed 
int  within  the  well,  controlled  by 
riable  thermostat  incorporating  an 
I  switch.  The  top  is  fabricated  from 
less  steel,  with  steam  box,  flue  outlet 
a  fire  safety  damper.  Body  has  a 
I  of  blue- grey  mottled  vitreous 
el  and  is  moupted  on  four  rubber 

Pricer  £51  10s.  EUK  Catering 
tinery,  Oldham. 


TRADE  PDBUCATIONS 

lec-SiEOER. — Technics!  pamphlet  describ- 
ing an  electronic  gas  dcleclor.  39  Parliament 
St.  S.W.I. 

M.K.— Leaflet  No.  257.  describing  plaster 


Tallock  (London),  Freshwater  Rd,  Chadwetl 
Heath,  Essex. 

Plasinteb.— 19-r)age  illustrated  booklet 
introducing  the  Plasinler  process  of  decor- 
ative/protective  plastics  coaling.  Plasirter  Co. 
(The  Plastic  Finishing  Co.),  Wcdncsbury, 
Staffs. 

MoDEHNEON.— 4S-pagB  loose-lcat  reference 
book  cm  cold  cathode  and  fluorescent  illu- 
minated signs  and  lettering.  Modemeon, 
66-68  Brewery  Rd,  N.7. 


control  systems  for  hot  water  central  heating 
equipment.  Honeywell  Controls  Ltd..  Green- 
ford,  Middx. 

P.C.^Illust  rated  fdder  on  Rising  Main 
Busbar  Trunkina.  Power  Centre  Co.,  P.O. 
Box  18.  Lloyd  St,  Wednesbury,  Staffs. 

Kanathanode.— 32-page  booklet,  "D.P. 
Kathanode  Traction  Batteries,"  illustrated. 
The  D.P.  Battery  Co.,  Bakewell. 

L  A.  E.  A  .—Coloured  22-page  booklet  listing 

fublications  issued  and  in  preparation  by 
itemalional  Atomic  Energy  Agency,  Distri- 
bution and  Sales  Unit,  Kiirntner  Ring, 
Vienna  1,  Austria. 

Ultrasonoscope. — General  catalogue  at 
ultrasonoscopes  and  accessories  for  testing 
of  meials.  Cat.  Rcf.  0I0760/H2M.  UllrasoDO- 


I960,  No.   161/60,   of  electrical   

For  use  with  Catalogue  No.  1S8/59  end 
leaflets  39/59  and  60/60.  Sanders  and  Co. 
(Wcdncsbury),  78  Ncal  St,  London  W.C.2. 


New  flaorescent  fittti^ 

ANEW  range  of  commercial/industrial 
fluorescent  tube  (itiings,  "Svelte," 
are  announced  by  Briticent.  Designs  are 
strictly  functional  but  neat  and  slim.  Tbe 
fittings  have  bi-pin  holders  and  range 
from  2  fl  20  W  10  8  ft  125  W  batten- 
type  and  from  4  ft  40  W  to  8  ft  125  W  ' 
open-end  and  trough-type.  They  are  con- 
structed from  rustproof  steel,  finished  in 
high  gloss  white  stove  enamel.  List  prices 
are  from  £2  12s  6d  2  ft  batten-type 
to  £7  17s  6d  8  f t  trough-type.  "Svelte" 
fittings  may  be  supplied  with  tapped 
control  gear  at  2s  6d  extra  or  instant- 
start  at  14$  extra  list.  Delivery  from 
stock.  British  Central  Electrical  Co..  6-8 
Rosebery  A  ve..  EC.}. 

Ailvcoadidoiiing  nntt 

ANEW  packaged  air-conditioning  unit 
for  floor  mounting  is  announced 
which  utilises  no  outside  intake.  This 
unit,  known  as  "Whispair,"  warms  or 
cools  air  and  delivers  it  into  the  room 
through  a  filter.  It  has  automatic  ther- 
mostatic control. 

"Whispair"  has  a  2  kW  healing  unit 
and  hermetically  pealed  compressor- type 
refrigeration  system.  Air  is  forced 
through  a  vertical  nylon  filler  by  two 
fans  and  passes  into  tbe  room  through 
diffusing  louvres  at  the  top  of  the  front 
fascia.  The  filter  is  easily  removed  for 
cleaning.  Careful  attention  has  been  paid 
to  the  elimination  of  noise  from  the  unit. 
Sides  of  the  cabinet  are  acoustically 
insulated  and  the  use  of  two  fans  is 
said  to  reduce  noise  considerably.  This 
conditioner  has  the  advantage  of  being 
unobtrusive  aod  compact.  It  stands  30  in. 
high  by  33  in.  wide  and  10  in.  deep. 
The  entire  front  panel  unclips  to  reveal 
all  components.  The  unit  has  a  maxi- 
mum cooling  capacity  of  1,590  W. 
Temperature  Ltd..  Fulham.  S.W.6. 

Commndjil  radiaat  oven  plate 

GEC  have  launched  what  is  claimed 
to  be  the  first  radiant  hotplate  for 
commercial  ovens.  It  has  two  sheathed 
elements  with  a  total  H  kW  rating 
arranged  to  cover  the  same  area  as  a 
12  in.  by  8  in.  solid  hotplale.  Control  is 
by  a  three-heat  rotary  switch.  The  plate 
is  ipterchangeable  with  a  GEC  solid  hot- 
plate of  identical  size.  Price  £8.  General 
Electric  Co..  Magnet  Hse,  Kingsway. 
W.C.2. 


'i         The   new 
3         conifttiDnl 


Whispoir"   Poor  {tending   < 
condttioner.      ft   requires   no   outside   t 
Intake 


J  Some  of  the  "Space  Age"  range  of  light 
^  fittings.  Floor  siandordt  from  (eft  to  right 
are  Leo.  £10  4i  9d,-  Virgo.  £7  2s  8d:  Aries. 
£9  6s  Id,  lax  paid.  Table  lamps  are  (left) 
Ootphus.  tl  7s  lid:  (back)  Mors,  C4  6s  lOd. 
and  (rrfht),  Colorama,  CI   7s   lid.  tax  paid 
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News  of  the  Week 


APPLIANCES  FROM  N.  IRELAND 

B.S.R.  Launching  into  New  Sphere 

A  NEW  domestic  electric  appliance  concern  is  soon  to  be  launched  by  Birming- 
ham Sound  Reproducers  Ltd.  Their  well-known  trade-mark  for  record 
changers  '"Monarch"  will  be  utilised  by  a  new  subsidiary.  Announcing 
this  move,  Dr  D.  McLean  McDonald,  chairman  of  BSR,  said  the  name 
"Monarch  Electric**  is  being  acquired 
(Eveson  Brothers  (1928),  who  formed 
a  firm  of  that  name  in  1940,  have  used 
the  '^Monarch**  name  for  electric  fires, 
washboilers,  etc.)  and  a  subsidiary  of 
that  name  is  being  formed  to  make 
appliances.  It  is  proposed  that  Monarch 
Electric  Ltd.  should  establish  a  new 
organisation  at  BSR*s  existing  London- 
derry works,  but  this  cannot  be  done 
other  than  by  a  complete  shut-down 
while  the  new  company  starts  its  activi- 
ties, Dr  McDonald  explained.  It  is  hoped 
that  the  new  concern  will  employ  over 
1,000  men  within  a  few  years,  but  at 
this  stage  no  information  is  available 
on  the  specific  appliances  to  be  made 
there. 

It  has  been  known  for  some  time  that 
Birmingham  Sound  Reproducers  Ltd. 
planned  to  develop  other  products  for 
export,  and  were  negotiating  to  manu- 
facture compressor  units  for  refrigerators, 
but  the  latter  scheme  has  been  held  up  by 
other  difficulties.  Just  over  a  month  iigo 


a  total  of  980  BSR  employees  in  Lon- 
donderry— 230  of  them  women — ^were 
made  redundant  arising  from  a  change 
in  export  market  conditions.  At  the 
present  time  nearly  200  workers  are 
employed  at  the  Londonderry  factory. 
There  has  also  been  local  speculation 
over  the  purchase  by  Dr  McDonald  of 
several  farms  in  County  Donegal — a  few 
miles  over  the  Border  from  Londonderry. 


BJ.CC  shifts  plastics 
cable  manufacture 

BRITISH  Insulated  Callender*s  Cabb 
Ltd.  have  decided  to  transfer  the  manu- 
facture of  plastics  cable  and  associated 
products  from  Telcon  Works,  Greenwich, 
to  other  factories  in  the  group.  This  is 
the  latest  move  in  the  company^s  pro- 
gramme of  concentrating  manufacture 
into  specialised  units.  By  the  end  of 
1961,  production  at  Greenwich  will  be 
exclusively  submarine  cables  and  marine 
engineering  products. 


Wholesalers  Acquired 

COZENS  and  Sutcliffe  (Holdings)  Ltd. 
have  expanded  their  activities  in  the 
electrical  field  by  the  purchase  of  the 
electrical  and  radio  wholesaling  business 
of  RJS  Services  Ltd.,  of  Stoke-on- 
Trent.  The  company  will  continue  as 
before,  under  its  own  name,  with  Mr 
H.  V.  Cozens  as  chairman  of  the  new 
board,  Mr  H.  A.  Knight  as  managing 
director  and  Mr  G.  S.  Heymer,  who 
was  previously  domestic  sales  manager, 
becoming  director  and  general  manager. 
Cozens  and  Sutcliffe  (Holdings)  also 
control  A.  S.  Duran  and  Co.  Ltd.,  elec- 
trical wholesalers,  of  Reading,  Southamp- 
ton and  Walton-on-Thames. 


Pye  to  make  reactors 

PYE  are  to  make  low-powered  nuclear 
reactors  for  research  and  training  pur- 
poses. A  licensing  agreement  with  the 
American  Machine  and  Foundry  Group 
to  make  and  sell  small  reactors  of  the 
US  company's  design  has  just  been  con- 
cluded. Pye's  move  is  timely,  for  the 
Government  is  currently  considering 
applications  for  financial  aid  from  British 
universities  desiring  reactors. 


H.P.  ops  and  downs  to  coBtimie 

THE  Government  is  not  prepared  to 
consider  making  control  of  hire-purchase 
deposits  and  instalment  periods  a  per- 
manent feature  of  legislation.  That  was 
made  clear  by  Mr  N.  Macphersoo. 
Parliamentary  Secretary,  Board  of  Tnde, 
in  the  House  of  C^ommons  last  week. 
He  was  answering  questions  refiediog 
industry*s  arguments  that  there  should  be 
some  semi-permanent  scheme  to  avoid 
violent  changes  in  hire-purchase  restric- 
tions. The  Parliamentary  Secretary  said 
that  at  present,  removal  of  hire-purchaie 
restrictions  could  be  treated  as  a  means 
of  stimulating  the  economy  and  it  would 
be  undesirable  to  lose  that  facility. 


Holme  Pierrepont  inquiry  goes  on 

COAL  supplies  and  air  pollution  were  the  main  subjects  discussed  at  the  resumed 
public  inquiry  into  the  proposed  Holme  Pierrepont  power  station,  at  Nottiagham 
last  week.  Mr  G.  England,  CEGB  development  engineer,  explained  that  if  the 
station  used  10,000,000  tons  of  coal,  180,000  tons  of  sulphur  dioxide  would  be  dis- 
charged into  the  atmosphere  annually. 


12  or  S^hour  shifts  ? 

TROUBLES  over  shift  work  hours  at 
Brunswick  Wharf  power  station  are  now 
the  subject  of  consultation  between 
officials  of  the  unions  and  the  CEGB. 
A  majority  of  the  167  employees  at  the 
station  wanted  to  operate  12-hour  shifts, 
although  the  management  and  the  Dist- 
rict JIC  rejected  the  plan  as  being  con- 
trary to  the  national  agreement  which 
stipulates  a  maximum  of  eight-hour 
shifts  in  such  stations.  But  a  number  of 
men,  ignoring  the  latter  ruling,  started 
their  own  unofficial  12-hour  rota,  and 
ibis  has  caused  incidents. 


and  he  expected  it  would  fall  about  two 
miles  from  the  station.  It  was  proposed  to 
install  a  £2*28  million  gas-cleaning  plant 
having  a  99*3%  efficiency.  Mr  G.  Guest, 
for  Nottingham  Corporation,  suggested 
the  latter  figure  was  a  gross  exaggeration, 
but  Mr  England  denied  this. 

Answering  Mr  D.  Cowley,  represent- 
ing West  Bridgford  Council,  Mr  England 
agreed  that,  regrettably,  the  station 
would  increase  air  pollution  in  the 
locality — it  was  inevitable — ^and  he  added 
that  grit  emission  would  be  9,800  tons 
a  year,  much  of  which  would  probably 
fall  in  Nottingham. 

Earlier,  when  the  inquiry  was  re- 
opened, Mr  Cowley  said  the  refusal  of 
the  CEGB  to  reveal  figures  of  coal  out- 
put and  coal  transport  costs  and  the 
refusal  to  give  details  of  contracts  made 
between  the  Board,  the  NCB  and  the 
British  Transport  Commission,  gave  rise 
to  the  greatest  suspicion. 

For  the  CEGB,  Mr  S.  R.  B.  Cooke, 
Q.C.,  offered  to  make  the  figures  of  coal 
output  and  transport  costs  available  to 
a  mutually  responsible  and  independent 
third  party. 


Mr  H.  W.  Grimmitt,  a  member  of  the 
three-man  inquiry  panel,  considered  tiiat 
a  satisfactory  way  out,  for  there  seemed 
to  be  immense  complications  at  the 
arrival  of  the  figure  of  £600,000  for  coil 
costs  for  the  station,  and  he  was  sorry 
the  Board  could  not  find  a  simpler  way 
of  presenting  their  case  than  by  rather 
complicated  computer  calculations. 

Subsequently,  when  other  figures  were 
quoted  from  an  article  by  a  Coal  Board 
official,  Mr  Grimmitt  said  he  was  sure 
two  such  responsible  bodies  as  the 
CEGB  and  the  East  Midlands  Coal 
Board  would  not  entertain  the  speodiog 
of  money  on  a  power  station  and  then 
find  they  did  not  have  enough  coal  to 
supply  it  after  1968. 

At  Friday's  hearing,  Mr  H.  Lawsoo* 
deputy  engineer  to  Nottingham  Corpoft- 
tion,  suggested  that  the  flatlands  along 
the  Trent  between  Newark  and  Gainf* 
borough  would  be  a  more  suitable  site 
from  the  amenity  point  of  view. 

The  inquiry  was  adjourned  untfl  today* 
Thursday,  and  the  site  was  inspected  tlus 
week. 


:.  B  DNcmber,  1960 


!EL  ECONOMIES  QUESTIONED 

ItiCE  with  diesel-electric  locomotives  in  America  has  not  coofirmed 
ns  that  they  would  make  a  large  saving  compared  with  steam  loco- 
Tfais  was  claimed  by  Mr  H.  F.  Brown,  an  American  consulting 
in  a  paper  he  presented  to  the  Institution  of  Mechanical  Engineers 
3  last  week, 
g  that  the  question  of  steai 


lel  has  been  regarded  as  a 
e  in  the  USA  since  1950,  Mr 
'S  that  nothing  can  be  found  | 
American  cost  figures  to  justify 
often  made  that  diesels  are 
a  30%  returo  on  their  invest- 

aper,  Mr  Brown  b  concerned 
locomotives  not  with  electric 
s.  He  says  expectations  of 
:re  based  on  experience  with 
few  diesel  engines  in  the 
S-46.  Long-term  experience  has 
naoy  modifications. 
cauple,  "eWdMMC  b  now  wdl 
d  dtowtag  that  Ibe  dkad  loco- 
n  aboot  bait  the  Mrrkc  Itfc  of 


li  diesel  engines  have  excellent 
:e  in  terms  of  tractive  force 
icd,  single  diesel  units  cannot 
e  horsepower  required  for  high 
the  same  extent  as  modem 
electric  locomotives.  Further, 
md  more  diesel  engines  have 

service,  it  has  become  clear 
diesels  are  required  for  a  given 
rain  service  than  steam  loco- 
>r  the  equivalent  service. 

claim    often    made    for   the 

:  it  reduces  cost  of  track  mam- 

s    also    contradicted    by    Mr 

s  conclusion  is  that  the  diesel 

has      not     revolutionised 

railway  economics:-  in  main 
it  has  added  to  the  financial 
the  railways. 

jiscussion  on  the  paper  there 
icb  of  disagreement  with  Mr 
mclusion.  which  he  emphasised 
advanced  to  support  any  one 
rticulac  railway  motive  power, 
qterview  given  to  The  Times 
ing  his  paper,  Mr  Brown  u 

saying  that  electric  traction 
ight  choice  for  modernisation 
:b  as  London-Cre  we -Liverpool. 


LWAY  FUTURE 

le  British  Transport  Commia- 
ards   their  long-heralded  pro- 

a  revision  of  their  modemlsa- 
to  the  Ministry  of  Transport, 
lent  will  take  the  form  of  a 
year  programme.  Saying  this 
)use  of  Lords  last  week  the 
iamentary  Secretary,  Ministry 
irl,  repealed  the  Government's 
publish  the  report  of  the 
ler  Sir  Ivan  Sledeford's  chair- 
which  has  been  advising  the 
It  was  emphasised  that  the 
e  produced  recommendalioos. 

not  made  a  report.  Recom- 
s  by  the  group  had  always 
ided  to  be  confidential  to  the 
nt  and  the  BTC. 


He  said  that  the  railway  for  which  he 
had  previously  worked  in  the  USA  had 
been  recommended  to  change  as  rapidly 
as  possible  from  diesel  traction  to  elec- 
trification. Mr  Brown's  theme  seemed 
to  be  "don't  modernise  too  fast;  allow 
steam  locomotives  to  wear  out  before 
replacing  them."  He  praised  British  diesel- 
electric  locomotives. 


New  Home  Centre 

LONDONERS  with  housekeepmg  prob- 
lems will  be  able  to  turn  to  a  new 
source  of  relief  from  )  Jan.,  when  AEl- 
Hotpoint  will  open  a  permanent  Home 
Centre  m  Oxford  St.  The  Centre  will 
answer  queries  on  all  aspects  of  house- 
craft, as  well  as  demonstrating  the  full 
range  of  Hotpoint  domestic  appliances. 
FaciliiLcs  will  include  a  lecture  theatre. 


Attracting  electricians  from 
Eire 

ELECTRICIANS  are  being  enticed  away 
from  Eire  to  work  on  nuclear  power 
station  sites  in  England  at  higher 
wages,  it  is  alleged.  The  exodus  has 
caused  an  acute  shortage  of  skilled  elec- 
tricians in  Dublin,  and  electrical  con- 
tractors there  are  having  difficulty  in 
carrying  out  their  work  with  depleted 
staffs.  The  main  attraction  to  the  men, 
it  seems,  is  the  offer  of  many  hours  of 
overtime,  including  Sundays. 


E.E.- 


.E.C.  merger  off 

THE  proposed  GEC-EngUsh  Electric 
merger  is  off.  The  brief  announcement 
by  the  boards  of  both  concerns  last  week 
simply  stated  that  they  had  been  unable 
to  bring  to  a  successful  conclusion  their 
discussions  on  the  merger,  and  the  nego- 
tiations had  accordingly  been  discon- 
tinued. It  was  on  27  Sept.  that  the 
surprise  announcement  was  made  that 
there  were  to  be  discussions  on  the  pos- 
sibility of  forming  a  holding  company. 
Earlier  there  had  been  several  rumours 
linking  GEC  with  other  concerns  in  such 
talks. 


IMAGINATIVE  CENTRE  AT  LINCOLN 


LINCOLN'S  long  wait  for  a  worthy  ser- 
vice centre  has  been  rewarded  with 
quarters  which  would  be  hard  lo  beat 
for  facilities  and  design.  At  street  level. 
the  new  centre  presenis  a  modem  glass 
Front  showing  display  areas  on  three 
levels,  with  communicating  slairwayi 
between  the  upper,  lower  and  promenade 
decks.  Above  the  ground  floor,  the  "per- 
pendicular" facade  of  the  60-ycar-old 
building  has  not  been  altered,  resulting 
in  an  imaginative  blend  of  old  aud  new. 
East  Midlands  EB's  coat  of  arms,  in  an 
illuminated  ply-glass  panel,  and  a  blue 
neon  sign  announcing  simply  "Elec- 
tricity" decorate  the  front.  Facilities  of 
the  centre  include  a  demonstration  room, 
a  conference  room,  and  even  a  green- 
house on  a  flat  roof  at  ihe  rear  lo  show 
methods  of  soil  warming,  propagating 
plants,  and  ventilation.  Quite  apart  from 
the  electrical  appliances  in  the  showroom, 
the  uses  of  electricity  are  well  illustrated 
by  Ihe  centre's  elaborate  lighting  and 
35  kW  under-tloor  heating  io  the  various 
sales  areas. 


The  three  separate  sales 
floors  at  the  new  Lincoln 
service  centre  of  ihe  East 
Midlands  Electricity 
Board  are  clearly  shown 
in  Ihe  view  above.  The 
dcmanslralion    theatre 

left,  has  infra-red  lamps 
on  the  sloping  section  of 
Ike  haliens,  with  tungsten 
lighling    on     the    flat 


Electrical  Tlmea.  8  Decc 


The  new  lifting  barriers 
which  are  to  be  installed 
ai  South  Farm  level  crois- 
ing.  Worthing,  are  seen 
above,  A  van  driven 
straight  al  the  barriers 
shows  how  they  can  be 
crashed  without  damage. 
The  boom  is  made  up 
of  two  laminated  spruce 
beams.  On  the  left  is  the 
push  •  builon  equipment 
which  controls  the  quick- 
acting  barriers 


Nuclear  Research  for  the  Universities 

PROGRESS  with  the  National  Institute  for  Research  in  Nuclear  Science  up  to 
31  March  last  is  reviewed  in  the  laslitule's  third  annual  report  published  recently. 
Object  of  the  Institute  is  to  provide  facilities  for  universities  in  the  form  of  high- 
cost  nuclear  plant.  Al  present  it  has  one  machine  working  at  its  Rutherford  High 
Energy  Laboratory,  Harwell,  a  SO  MeV  proton  linear  accelerator. 
Also  at  the  Rutherford  laboratory,  the 


Institute  is  building  a  7,000  MeV  proton 
synchrotron  "NIMROD,"  a  major  electro- 
magnetic particle  accelerating  machine 
scheduled  for  coTipletion  in  1962. 

Amongst  the  Institute's  tasks  is 
preparation  of  a  programme  recommend- 
ing what  nuclear  reactors  should  be 
provided  for  univenities  and  whether 
they  should  be  built.  In  this  respect  it 
is  to  advise  the  Government. 

This 'aspect  of  the  Institute's  work 
wa;  the  subject  of  a  Parliamentary 
question  last  week,  concerning  delays  on 
the  pan  of  the  Minister  of  Science  in 
deciding  whether  Imperial  College, 
LoodoD  University,  should  be  permitted 


to  build  a  low-power  nuclear  reactor. 
It  was  pointed  out  that  cost  of  the 
reactor  might  be  up  to  £250J0OO.  The 
Minister  of  Science's  policy  was  to  look 
al  overall  requests  fron  all  universities. 
(For  outstanding  requests,  see  Elec- 
trical Times,  1  Dec.,  p.  859.) 


REFRIGERATOR 
DEMAND  LOW 

HOME  d=-nand  for  refrigerators  re- 
covered slightly  in  October  from  Sep- 
tember's poor  showing,  but  was  still  43% 
below  O:lobtr  last  year.  Figures  released 
by  the  DoTicstic  Refrigeration  Develop- 
ment Conmillee  show  that  British  manu- 
facturers delivered  32.057  refrigerators  to 
the  home  market  in  October,  against 
27.248  in  the  prsvious  month.  Exports 
continued  to  be  bright,  totalling  7.974 
refrigerators  for  Octobei^-23%  higher 
than  a  year  earlier. 


Electrical   Industries  Census 

ELECTRICAT-  engineering  was  Britain's 
fourth  largest  manufacturing  industry  in 
1959,  according  to  a  Board  of  Trade 
census.  Sales  and  work  done  by  all  elec- 
trical engineering  firms  for  the  year 
totalled  £1,462-9  million,  exceeded  only 
by  the  food  industries,  mechanical  en- 
gineering and  chemical  manufacturing. 
Capital  expenditure  by  the  industry  rose 
by  about  £1'4  million  in  the  year  to 
£56-7  million,  due  to  increased  outlay 
on  plant  and  vehicles. 


Unofficial  Shop-rtewards  Ending? 

SECRETARY  of  the  unofficial  shop- 
stewards  Committee  in  the  Electrical 
Supply  Industry  which  threatened  a  strike 
in  power  stations  earlier  this  year,  Mr 
G.  Wake  is  to  resign  from  that  position. 
This  follows  his  meeting  earlier  this 
week  with  officials  -of  the  Amalgamated 
Engineering  Union,  of  which  he  is  a 
member. 


Barriers  to  rep 
crossing  gat 

RAILWAY  crossing  gales  as 
them  are  almost  entirely  co 
British  railways.  Both  in  Ann 
on  the  Continent  boom -type 
raised  and  lowered  either  by 
powered,  have  been  in  almost 
use  since  the  earliest  days.  Now 
the  crossing  gale  is  to  follow 
engine  into  history. 

Work  is  already  in  hand  t 
the  gales  at  Worthing  Centra 
Southern  Region,  by  electrical)) 
barriers  designed  and  manufa 
RoUx  Ltd..  and  24  to  30 
planned  for  installation  at  oi 
sings  in  the  next  18  months. 
spruce,  balanced  barriers  are 
lowered  by  battery-operated 
under  the  control  of  the  sigt 
a  push-button  control  colu 
operation  is  accompanied  by  t: 
ing  of  alarm  bells  and  by  flash 
which  can  be  seen  both  by  day  ; 
at  some  distance  from  the 
Either  gate  can  be  "crashed"  I 
vehicle  without  damage  to  tl; 
and  with  no  more  than  a  shei 
pin,  easily  replaceable,  on  th 
column.  Warning  is  given  to  t 
man  in  the  event  of  non-ope 
damage. 


OFFICIAL  PUBLian 

Utilisation  Research  Report 
Comparative  tests  on  heatin. 
buildings  by  electric  thermi 
storage  heaters  and  other  r 
Electricity  Council  (see  pag 

National  Institute  for  Rese 
Nuclear  Science.  1959-60 
(see  page  898). 

BS  1853.  Tubular  fluorescen 
for  general  lighting  service. 

BS  3288.  Insulator  and  condu 
tings  for  overhead  powe: 
Part  I,  performance  and 
requirements.  5s. 

BS  3287.  Domestic  electric 
washing  machines.  6s. 

N.C.B.     Specification     210. 
medium -voltage     flameproi 
break  circuit -breaker.  Is. 


Line  from  Sizewe 

DESPITE  objections  by  sone 
East  Suffolk  County  Planning  C 
have  approved  a  CECB  plan  tt 
the  proposed  transmission  li 
Sizewell  nuclear  power  station 
of  the  previously  proposed  we; 
across  the  county,  the  new  rou 
south-westerly,  skirting  the 
fringe  of  Ipswich  and  cros< 
West  Suffolk  parallel  with  exisi 
head  cables  from  Cliff  Quay 
members  maintained  thai  the  lit 
create  a  hideous  sight  near  Ips 
the  Committee  chairman  a' 
Cranbrook  argued  that  the 
had  to  be  planned  on  a  natjo 
and  if  the  proposal  was  acce 
other  counties  involved,  the; 
make  as  little  alleration  as  pos 
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Industry  Leaders  on  Commonwealth  Trade  Contracting  Consortium 


SIR  WILLIAM  McFADZEAN,  chairman  and  managing  director,  B[CC,  and 
president  of  the  FB[,  and  Lord  Chaodos,  chairman,  AEl,  were  members  of 
a  panel  which  dealt  with  questions  on  Commonwealth  trade  at  a  meeting 
organised  in  London  last  week.  Sir  William  gave  his  view  that  imperial 
preference  had  been  diminishing  in  value  during  recent  years  and  should  be 
the  subject  of  a  realistic  reassessment  because  it  was  proving  an  obstacle  to 
European  union. 

He  said  forniation  of  the  Export 
Council  for  Europe,  of  which  he  was 
chairman,  ought  lo  assist  Commonwealth 
trad=,  particularly  as  it  would  help  to 
mcrease  the  demand  for  raw  materials. 

Speaking  about  credit  for  exporten. 
Lord  Chandoa  said  it  was  impossible  for 
the  UK  to  compete  with  some  other 
countries  oq  length  of  export  credits 
without  running  into  serious  balance  of 
payments  troubles.  Sir  William  declared 
that  the  UK  had  to  try  to  avoid  any 
credit  race,  though  he  thought  the  Govero- 
ment  could  go  further  than  at  present  m 
granting  credits  for  selected  projects.  An 
example  would  be  a  single  big  and  profit- 
able capital  programme.  He  was  against 
tax  incentives  for  exporting  companies 
and  he  thought  paper  work  could  be 
made  simpler  to  help  the  smaller  ex- 
porter, who  had  to  be  encouraged  to 
join  with  larger  firms  in  developing  the 
export  market. 

Both  Lord  Chaodos  and  Su'  William 
agreed  that  no  obstacles  should  be 
placed  in  the  way  of  countries  with 
capital  surpluses  investing  in  Common- 
wealth countries. 


TARIFF  CUTS 

FORECAST  FOR 

SOUTH  OF  SCOTLAND 

REDUCTIONS  in  off-peak  tariffs  were 
forecast  last  week  by  Mr  W.  Hutton. 
deputy  chairman  of  the  South  of  Scot- 
land EB.  He  said  this  was  despite  the 
two  reductions  made  since  off-peak  tariffs 
were  introduced  only  five  years  ago. 
Continual  improvement  in  generating 
efficiency  made  this  possible.  When  the 
second  section  of  Kincardine  power 
station  and  the  Hunterston  nuclear 
station  came  into  operation,  production 
costs  would  go  even  lower. 

Mr  Hutton  was  speaking  at  the  open- 
ing of  an  all-electrJc  hotel  and  catering 
exhibition  in  Ayr.  This  showed  a  variety 
of  appliances  designed  lo  meet  the  needs 
of  those  who  run  hotels,  boarding  houses 
and  canteens. 


Reorganisation  in  Parkinson  Cowan 

PARKINSON  COWAN  LTD.  have 
merged  two  operating  divisions  in  order 
lo  streamhne  marketing.  Production  of 
metering  and  automatic  control  equip- 
ment,, hydraulic  pumps  and  remote 
control  and  telemetering  equipment, 
formerly  divided  between  Parkinson 
Cowan  Instruments,  and  Measurement 
Ltd.,  will  now  be  controlled  by  Parkinson 
Cowan  Measurement.  The  new  division 
will  be  headed  by  Mr  C.  H.  Chambers, 
previously  divisional  manager  of  Parkin- 
son Cowan  Instruments. 


COSTING  NUCLEAR  POWER 

PUBLICATION  of  a  manual  on  costing 
out  nuclear  power  projects  is  promised 
by  the  International  Atomic  Energy 
Agency  for  early  in  1961.  A  panel  of 
expert  advisers  representing  nuclear 
energy  authorities  in  many  countries  has 
been  working  on  this,  with  the  aim  of 
helping  underdeveloped  countries.  The 
Agency  feels  guidance  on  the  subject  to 
be  necessary  in  view  of  its  complexity, 
and  the  wide  variations  in  assumptions 
and  methods  used  in  industrialised  coun- 
tries for  estimating  nuclear  power  costs, 
and  so  in  making  price  quotations  for 
nuclear  power  plants.  It  is  hoped  that 
the  book  win  help  potential  customers 
apply  to  their  own  circumstances  the  cost 
figures  available  from  experience  of  other 
countries. 

The  British  memben  of  the  panel  are 
Mr  1.  Gillams  of  the  UKAEA,  while 
Mr  J.  E.  Shallcross  of  the  UKAEA  is 
acting  as  its  consultant. 


A  PROMINENT  electrical  contractor  ii 

one  of  II  sub -con  tractors  forming  a  new 
group  under  the  title  Consortium  Con- 
tractors and  Engineers  Ltd.  with  a 
nominal  capital  of  £12.000.  which  is 
being  set  up  to  undertake,  in  addition  to 
their  normal  functions,  large-scale  all- 
trades  work  in  commercial  buildings. 
The  consortium  will  be  able  to  call  upon 
members  specialists  ranging  from  demoli- 
tion work,  steel  fabrication  to  heating 
and  ventilation. 

F.  W.  Blanshard  Ltd.,  the  Purley  con- 
tractors, who  were  responsible  for  the 
London  Planetarium  in  sla  I  la  lion,  repre- 
sent the  electrical  industry,  and  Mr  F.  W. 
Blanshard  is  joint  executive  director  of 
the  new  organisation  which  has  offices  at 
166  St.  Stephens  Hse,  S.W.I. 


Faraday  substation 

THE  LCC  and  other  authorities  have 
abandoned  the  idea  of  encasing  the  sub- 
station lo  be  built  on  Elephant  and 
Castle  roundabout  in  glass  because  such 
an  area  of  glass  was  considered  to  be 
too  vulnerable.  Other  methods  of  show- 
ing the  apparatus  have  failed,  and  the 
substation  will  now  be  housed  in  strictly 
functional  stainless  steel,  with  an  alu- 
minium roof.  However,  it  is  still  pro- 
posed to  erect  a  memorial  sculpture  on 
the  site  to  Michael  Faraday,  who  was 
bom  in  the  vicinity.  Negotiations  between 
the  LCC  and  the  Soulhwark  Metropoli- 
tan Borough  Council  are  still  proceeding 
on  the  question  of  public  access  to  the 
central  island  and  the  siting  of  tiw 
memorial. 


Another  H,P,  Loss 

A  SERIOUS  loss  from  bad  debts  has 
been  reported  by  yet  another  hire-pur- 
chase trader — Ibis  time  Easterns  Ltd., 
the  22-slore  furm'turc  and  appliance 
chain  based  on  London.  Provision  of 
£300,000  to  cover  bad  debts  on  house- 
hold equipment  incurred  by  H.P.  sub- 
sidiaries bus  resulted  in  a  group  loss  of 
£230.900  for  the  year  to  AugusL 


No.   I   reactor   buiidin 

nuclear  power  station  being  huilt  fo\ 

The  first  i 


the  500  MW  Trawfynydd 
the  CEGB  by  Atomic  Power  Coiixiniciiom  Lid. 
lion  is  due  for  coinmis.\ioiiing  in  1963 


Reinforcement  in  Scotland 

SCHEMES  costing  more  than  £400.000 
have  been  approved  by  the  South  of 
Scotland  EB  to  improve  electricity  supply 
in  the  Linlithgow,  Saltcoats  and  Alloa 
areas.  Two  substations  are  involved  in 
the  work,  planned  lo  be  completed  by 
196X  At  Saltcoats  two  60  MVA,  132/33 
kV  transformers  will  replace  a  30  MVA 
unit  and  a  33  kV  line  erected  to  KJI- 
birniei  A  new  substation  will  be  erected 
at  Manuel  to  take  supplies  from  the 
Grangemouth  grid. 


900 
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ference  co-ordinating  and  management 
committee  is  Mr  J.  R.  Paterson,  of  G.  N. 
Haden  and  Sons  Ltd. 


LH. V.£.  plans  for  international  conference 

PLANS  for  a  joint  international  conference  on  heating,  ventilating  and  air  condition- 
ing and  an  associated  exhibition  of  equipment  were  discussed  at  a  recent  meeting 
of  a  group  of  contractors  and  manufacturers  in  the  heating  and  ventilating  industry, 
and  representatives  of  the  Institution  of  Heating  and  Ventilating  Engineers  and 
other  official  bodies. 

The  IHVE  is  sponsoring  the  exhibition, 
but  has  no  financial  responsibility  for  it. 
However,  the  Institution  feels  everyone 
would  benefit  if  the  conference,  scheduled 
for  27  Sept.,  1961,  was  held  at  the 
same  time  as  the  exhibition  and  at  the 
same  venue,  Olympia. 

The  IHVE  has  devoted  the  sum  of 
£1,000  towards  expenses  of  organising 
the  conference,  and  has  made  an  appeal 
to  manufacturers,  contractors  and  other 
interested  bodies  to  provide  working 
capital  in  the  form  of  an  interest-free 
loan,  half  of  which  is  to  form  a  guaran- 
tee against  losses.  There  is  concern  that 
the  standard  of  entertainment  of  dis- 
tinguished guests,  particularly  those  from 
abroad,  should  be  at  a  high  level. 

The  meeting  resulted  in  over  half  the 
loans  and  guarantees  required  being 
promised.  According  to  the  Institution, 
the  conference  and  exhibition  now  have 
sufficient  financial  support  to  ensure 
success.  However,  further  contributions 
would  be  welcomed  from  firms  or  indi- 
viduals in  the  form  of  an  interest-free 
loan  for  one  year,  or  a  donation  for 
special  hospitality.  Chairman  of  the  con- 


Calder  Hall  model  at  exhibition 

EVER  wanted  to  try  your  skill  with 
remote  control  devices  of  the  type  used 
for  handling  radioactive  materials?  You 
will  have  the  opportunity  at  an  exhibi- 
tion on  the  peaceful  uses  of  atomic 
energy  being  staged  by  Ilford  Ltd.  in 
London,  from  14  Dec.  to  mid-February. 
Mainly  photographic,  the  exhibition  will 
include  photographs  from  the  UK 
Atomic  Energy  Authority's  library,  with 
a  section  on  electricity  from  the  atom. 
The  exhibition  is  at  Ilford  Hse,  133-35 
Oxford  St,  W.l. 


Providing  cookers  for  tenants 

FACED  with  the  likelihood  of  replacing 
electric  cookers  in  pre-war  Council 
houses.  East  Kesteven  Rural  Council  are 
seeking  low  quotations.  They  have 
already  had  an  offer  from  the  local  dist- 
rict manager  of  the  East  Midlands  Elec- 
tricity Board  who  has  offered  Jackson 
cookers  at  £27  4s  net,  or  in  a  quantity 
of  £250  worth  at  £26  10s  each,  but  the 
Council's  technical  sub-committee  has 
instructed  the  clerk  to  the  Council  to 
seek  a  larger  discount  or  negotiate  with 
other  suppliers. 

The  surveyor  had  earlier  reported  in 
respect  of  the  provision  of  390  electric 
cookers  in  the  houses.  Of  these,  15  were 
provided  by  the  Council,  181  were  hired 
by  the  tenants  from  the  EMEB,  37  were 
owned  by  the  tenants,  69  tenants  did  not 
have  an  electric  cooker,  40  tenants. pro- 
vided their  own  small  cookers,  and  47 
tenants  had  their  own  gas  cookers. 


Farms  use  more  e/ectricfty 

FASTEST  growth  in  the  use  of  electridty 
occurred  on  farms  in  the  three  months 
to  30  Sept.,  when  compared  with  the 
corresponding  period  of  1959.  Latest 
figures  from  the  Electricity  Council,  set 
out  below,  suggest  an  increased  use  of 
electricity  for  grain  drying  because  of  the 
wet  summer  and  continuing  rural  dectri* 
fication.  All  groups  used  more  electricity 
in  the  latest  quarter  than  a  year  earlier, 
and  for  the  12  months  as  a  whole,  but 
total  sales  for  the  latest  three  months 
are  down  compared  with  23,294-9  millioo 
imits  sold  in  the  previous  quarter.  This 
seasonal  decline  was  spread  over  all 
groups  except  public  lighting  and  trac- 
tion. The  figures,  covering  England  and 
Wales  only,  refer  to  units  metered  or 
billed  during  the  period. 
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Opposition  to  new  wage  plan  for  Engineers 


DISSATISFIED  because  the  committee 
set  up  14  years  ago  by  the  Engineering 
and  Allied  Employers'  National  Federa- 
tion to  evolve  a  new  wage  structure  for 
the  industry,  had  met  strong  opposition, 
Dr  J.  J.  Gracie,  of  the  General  Electric 
Ltd.,  has  resigned  from  the  chairmanship 
of  that  committee.  It  seems  that  the 
opposition  to  the  proposed  scheme  came 
from  a  minority  on  the  committee  but 
that  minority  was  a  strong  one.  Dr 
Gracie  has  said  that  the  committee  had 
met  many  times  to  consider  the  difficult 


More  Pay  for  Engineers 


ENGINEERS,  particularly  younger  members  of  the  profession,  have  substantially 
improved  their  relative  position  in  the  community,  in  terms  of  salaries,  during  the 
last  four  years.  That  is  the  conclusion  of  the  Engineers*  Guild  on  the  basis  of  a 
survey  of  salaries  during  the  financial  year  1959-60,  preliminary  results  of  which 
are  published  this  week. 

Comparative  figures  are  taken  from  the  survey  for  1955-56  prepared  for  the  Royal 
Commission  on  Doctors'  and  Dentists'  remuneration,  which  collected  information 
on  earnings  in  several  professions. 

Full  results  of  the  survey  are  promised  next  month;  meanwhile  the  accompanying 
table  shows  figures  for  all  types  of  professional  engineers  combined. 

ProfMalonal  Em inMra*  Earninga.  1955-56  and  1959-60 


and  complicated  problem,  and  a  com- 
pletely new  approach  was  now  under 
consideration.  This  scheme  may  be  con- 
sidered at  the  meeting  of  the  Federation's 
management  board  on  21  Dec. 

It  is  understood  that  the  proposab 
supported  by  Dr  Gracie  and  a  majority 
of  the  committee,  suggested  that  time 
and  piece  rates  for  skilled  workers  should 
be  the  only  subjects  of  national  negotia- 
tions; the  labourer's  rate  would  be  a 
fixed  proportion  of  the  skilled  rate;  and 
individual  firms  would  adjust  the  piece 
rates  and  grading  of  semi-skilled  woxten. 

Opponents  of  this  plan  consider  the 
present  method  of  negotiating  rates  quite 
adequate. 


Af«  Groups 

Lower  Quartil«  £'s 

Median  £'s 

Upper  Quartile  £'s 

1959-60 

1955-56 

1959-60 

1955-56 

1959-60 

1955-56 

Und«r  35        

35-39 

4S-54 

3i    O^    •••             •..             .,, 

All  acM          

1.145 
U92 
M65 
1,419 
1.620 

837 

965 

1.040 

M50 

1.216 

1.316 
1301 
1.632 
1.778 
2.048 

953 

1.142 
1.281 
1.484 
1.652 

1.540 
1.789 
2.115 
2.474 
2,977 

I.IIO 
1.376 
1.659 
2.000 
2.305 

1,304 

950 

1.574 

I.I8I 

2,042 

1.600 

One-quarter  of  the  "sample"  earn  less  than  the  lower  quartile  flsure,  one-quarter  more  than  the  upper  quartile 


NEW  CABLE  SHIP 

CABLE  AND  WIRELESS  LTD.  arc  to 
have  their  own  cable-laying  ship.  ^ 
number  of  British  shipyards  have  been 
invited  to  tender  for  the  building  of  t^ 
8,000-ton  ship  for  delivery  in  1962.  Tlie 
company's  present  fleet,  and  the  4,000  ton 
Retriever,  nearing  completion  at  Birkea' 
head,  are  all  repair  ships  capable  of 
carrying  up  to  400  miles  of  cable  ooljr- 
For  long  distance  cable  laying.  Cable  and 
Wireless  have  in  the  past  chartered  sbip^ 
mainly  from  the  Post  Office.  The  DC^ 
cable  layer  will  have  a  capacity  of 
1,200  miles  of  lightweight  telephone 
cable  with  repeaters,  and  a  steamiog 
range  of  8,000  miles.  She  should  be  avail- 
able for  the  trans-Pacific  stage  of  the 
28,000-mile  Commonwealth  round-tbe* 
world  telephone  cable. 
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ntch  selling  again 

U  selling  was  once  more  the 
of  questions  in  the  House  of 
ms  last  week.  Five  MP*s  tabled 
Qs  to  the  President  of  the  Board 
de  about  alleged  abuses  in  this 
articularly  the  advertising  aspect. 
ovem.'nent*s  reply  indicates  that 
ire  to  be  discussions  with  the 
iper  Proprietors'  Association  and 
riodical  Proprietors*  Association, 
made  reconnmendations  to  their 
rs  about  the  kind  of  advertise- 
that  papers  should  accept.  The 
at  of  the  Board  of  Trade  is  not 
to  consider  legislation  to  control 
-door  salssnnen  in  the  switch 
field  until  he  has  received  the 
of  the  Molony  Committee  on 
ler  Protection  reviewing  some 
of  hire-purchase  trading. 


ter^Power  Shortage? 

ES  in  the  daily  Press  about  the 
ity  of  a  power  shortage  this 
are  likely  to  prove  exaggerated, 
ation  of  the  available  statistics 
The  fear  of  shortage  is  based  on 
b  rate  of  increase  of  sales  of  elec- 
recently,  15*8%  higher  in  Oct. 
in  in  Oct.,  1959.  Relatively  bad 
r  accounts  for  part  of  the  dif- 
,  but  even  after  allowing  for  this, 
rease  is  estimated  at  13*4%,  about 
the  accepted  "planning"  increase, 
sr,  in  recent  weeks,  electricity 
ed  has  been  running  at  the  more 

rate  of  increase  of  11%  above 
igures,  before  correcting  for  the 
:nt  weather. 

Electricity  Council  has  said  that 
recent  trend  in  load  growth  were 
tinue,  and  there  was  particularly 
ather  in  the  new  year,  then  main- 
of    normal    voltage    and    fre- 

might  prove  difficult  to  achieve. 


I 


r^'i 


OF  THE  WEEK 


'  week,  rain  water  gathered  in  the 
tummies  so  that  they  all  looked 
\t.  We  had  a  man  going  along 
let  with  a  spike  on  the  end  of 
pole  puncturing  them**  .  .  .  Mr 
BY  Pick,  designer,  on  the  illumina- 
Regent  St,  London. 

r  half  the  boys  now  going  into 
^  and  a  much  higher  proportion 
*irls,  are  given  no  planned  training 
kind.*'  .  .  .  Lord  McCorquodale, 
It,  British  Employers'  Federation, 
srence  on  industrial  training. 

n  find  nothing  to  say  about  the 
ity  Supply  Industry  except  that, 
mply,  in  running  the  CEGB  our 
s  to  make  it  as  nearly  as  possible 
f  best  privately  owned  industries 
her  better."  ...  Sir  Christopher 
,  at  the  Chartered  Institute  of 
nes*  aimual  dinner. 


DDTPITC   •>      cable      metals 

rKll/LO  and      o 

thcr      materials 

Figures  quoted  are  the  official  prices  ruling  on  Tuesday,  December  6 

£per 

WMkly 

£per 

Weekly 

ton 

change  £ 

ton 

change  £ 

COPPER,    scmndard    cimst    A 

ZINC,  virgin,  min.  98%   purity 

(Malem«nt) 

235i 

+  4 

(cash)          ...        ...        ... 

„      (3  months)...         ...         ... 

86} 

-4 

M             (3  moncht)  ... 

23li 

+3 

86 

RUBBER,  per  lb 

LEAD,  r«ftn«<l  pig.  99^%  puHty 

No.  1,  RSS.  spot           

24}d 

-i<J 

(CMn)            ...             ...             ... 

^ 

-i 

ci.f.  basis,  ports^  Fab. 

25d 

-id 

M      (3  months)  ...        ...        ••• 

*7i 

ARMOURING: 

TIN,  rafinad.  min.  99*75%  purity 

Galv.  Steal  Wire  (0-104 in.)    ... 

68 

.... 

(s«ttl«m«nt)        

799 

^ 

Mild  Steal  Tape  (0<H  x  li  in.) 

53» 

^ 

„      (3  months)  ...         ...         ... 

797 

... 

NICKEL  (home) 

600 

^ 

ALUMINIUM,  ingots  99.99-5%    ... 

186 

^■m 

MERCURY  (76  lb  flask) 

70i 

«i. 

wire  bars  (4x4x54') 
BRASS  Strip  63/37 

P- 

__ 

AMERICAN  PRICES: 
Copper,  electrolytic  (per  lb)  ... 

30c 

_ 

SILVER  (Troy  oz) 

79id 

^^ 

Lead.  (New  York)        

lie 

^"  . 

*  Tope  Prfce.  now  an  avnge,  includtM  varnishing 


ELECTRICITY  IN  DEPARTMENT  STORES 


ADVICE  on  points  to  watch  in  design- 
ing electrical  installations  in  departmental 
stores  is  given  in  the  October  number  of 
FPA  Journal,  published  by  the  Fire 
Protection  Association.  Five  points  are 
made: 

1.  Lamps  should  be  clear  of  displayed 
goods,  decorations  and  other  materials. 

2.  Circuits  should  be  arranged  so  that 
all  except  essential  equipment  can  be 
easily  switched  off  from  the  main  con- 
trols when  the  department  store  is  closed. 

3.  Every  fault  should  be  dealt  with  as 
it  is  discovered. 

4.  All  wiring  and  equipment  should  be 
inspected  and  tested  regularly  at  frequent 
intervals. 

,  ,  ,  -      .  -  .  ^i^M-    m        I  -  --■ "" 

RECENT  ORDERS 

AN  order  for  900  550  W.  24  V,  portable, 
petrol-driven  generating  sets  has  been 
awarded  to  A.  C.  Morrison  (Engineers) 
Ltd.  by  the  GPO. 

The  British  Transport  Commission,  on 
behalf  of  British  Railways,  Southern 
Region,  have  awarded  a  large  railway 
signalling  contract  to  the  AEI-GRS  Ltd. 
It  covers  the  Serington-Dover  section  of 
the  Kent  coast  lines — some  20  miles  of 
track. 

Synchronous  and  squirrel-cage  induc- 
tion motors  worth  over  £100,000,  for  a 
new  oxygen  tonnage  plant  in  New  South 
Wales,  have  been  ordered  from  the 
Heavy  Plant  Division  of  AEI  Ltd. 


ORDERS  EDGE  HIGHER 

NEW  orders  received  by  industries  pro- 
ducing engineering  and  electrical  goods 
during  September  were  the  second  highest 
this  year  and  about  2%  higher  than  in 
September,  1959.  Orders  on  hand  edged 
up  slightly  during  the  month,  outpacing 
the  seasonal  rise  in  deliveries  after  the 
holiday  season.  Export  orders  and  de- 
liveries showed  a  similar  trend,  although 
electrical  machinery  and  appliances  are 
believed  not  to  have  contributed  their 
full  share.  Latest  figures  available  from 
the  Board  of  Trade  for  electrical  en- 
gineering production  show  a  slight 
decline  from  May  to  June,  though  output 
was  still  about  4%  higher  than  a  year 
earlier. 


5.  All  repairs,  alterations  and  additions, 
such  as  temporary  lighting  for  window 
displays  and  Christmas  decorations, 
should  be  carried  out  by  qualified  elec- 
tricians, preferably  thos»e  NICEIC 
approved. 


Stockton  Works  to  Close 

THE  locomotive  works  of  Metropolitan- 
Vickers-Beyer  Peacock,  Stockton-on-Tees» 
will  close  in  February  because  of  lack 
of  orders.  This  was  announced  to  the 
324  employees  on  Monday,  but  it  was 
explained  that  the  management  would 
co-operate  with  any  other  engineering 
firm  which  may  want  to  take  over  the 
factory.  This  news,  given  officially,  fol- 
lows recent  rumours  concerning  the 
future  of  the  Stockton  works,  which  we 
earlier  reported. 


News  in  Brief 

The  EIBA  has  received  £3.800  from 
the  Electrical  Industries*  1960  National 
Golf  Championship — ^£150  more  than 
ever  before. 

Lee  Refrigeration  Ltd.  have  given 
notice  to  nearly  100  employees  at  their 
Bognor  Regis  factory. 

Some  200  customers  and  friends  were 
entertained  by  Arrow  Electric  Switches 
to  a  cocktail  party  at  the  Rembrandt 
Hotel,  S.W.7,  on  30  Nov. 

The  North  Eastern  Electricity  Board*8 
redesigned  service  centre  at  Stockton 
was  officially  opened  last  week  by  Aid 
J.  S.  Darby,  Mayor  of  Stockton. 

In  view  of  the  success  of  its  pre- 
decessor, the  second  annual  Electrical 
Engineers*  Exhibition  dinner  will  be  held 
on  28  Sept.,  1961,  again  at  Grosvenor 
Hse. 

AEI-Hotpoint  recently  dispatched  by 
special  trains  an  export  order  for  3,000 
washing  machines  and  refrigerators. 

The  nation's  hire-purchase  debt  con- 
tinued to  tail  off  in  October,  falling  £7 
million  to  £945  million.  Retail  sales  as 
a  whole  maintained  the  same  level  as  in 
September  but  durable  goods  sales  were 
still  12%  lower  than  a  year  earlier. 
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Company  Activities 


A  DISTINGUISHED  week!  EJisUn- 
Buished  by  the  fad  that  the  snow- 
balling news  of  economic  ill-omen  was 
able  last  week  to  IhuAip  the  Financial 
Times  index  of  industrial  Ordin&ry  shares 
to  a  new  1960  "low"  of  295-2— a  faU  of 
no  less  than  S'4  points  on  the  previous 
market  day.  Press  comment  on  the 
troubled  stale  of  the  economy  can  be 
held  largely  lo  blame  here  in  that  it 
triggered  off  widespread  selling.  But 
although  numerous,  individual  sales  were 
not  large  and  with  some  institutional 
support  at  these  lower  levels  the  market 
made  a  smartish  recovery  lo  302-3  by 
mid-week.  Indeed,  had  it  not  been  for 
Ihe  element  of  confusion  introduced  by 
the  "off-on"  uncertainty  over  the  US 
Ford  bid  for  UK  Ford  the  market  would 
undoubledly  have  finished  the  week 
higher  than  300-5.  For  it  has  been  the 
prospect  of  some  £80  million  qf  new 
money  flowing  into  the  market,  especi- 
ally equity  sections,  which  has  been  a 
strong  underpinning  factor  in  stock 
market  sentiment  these  past  few  weeks. 
Meanwhile,  the  immediate  outlook  for 
most  electrical  shares,  although  not 
particularly  bright,  could  be  enhanced 
by  the  appearance  of  cheap  buyers 
particularly  with  longer  term  investment 
in  mind.  Last  week  certainly  gave  a 
mixed  bag  of  electrical  price  movements. 
The  7%  yield  now  offered  by  AEI  was 
enough  to  keep  its  shares  at  a  level 
41s  6d,  but  EMI  went  through  to  a  new 
"low"  of  40s  6d  after  starting  out  the 
week  at  42s  9d.  Plessey  also  dropped 
2s  3d  to  44s,  and  Dimplex  after  its 
recent  run  cased  from  47s  lo  43s  9d  at 
one  time  before  rallying  to  4Ss  6d.  Decca 
Record,  too,  tumbled  2s  9d  to  49s  9d.  On 
the  other  hand,  international  Computers 
and  Tabulators  after  slipping  from 
61s  9d  to  58$  9d  climbed  back  to  finish 


Ihe  week  Is  higher  at  62a  9d,  and  Pye, 
recovering  from  its  new  "low"  of  12s  9d 
closed  at  13s  lid.  E.  K.  Cole  came  in 
for  some  support  and  were  wanted  Is  3d 
dearer  at  19s  lOJd.  Compared  with  an 
equivalent  price  of  30s  at  Ihe  start  of 
the  market  week,  Birmingham  Sound 
Reproducer's  5s  Ordinary  shares,  ex  the 
one-for-two  free  scrip  issue,  and  on  the 
news  that  a  "Monarch  Electric"  sub- 
sidiary is  being  formed  to  make  domestic 
appliances  in  Londonderry,  advanced 
is  to  31s. 

But  without  any  doubt,  the  biggest 
news  for  the  electrical  market  was  the 
announcement  that  the  English  Electric 
and  GEC  merger  talks  had  been  called 
off.  Thsse  talks  which  started  in  Sep- 
tember had  envisaged  a  holding  company 
with  total  assets  of  some  £177  million. 
Although  the  mind  boggled  at  the 
immcnsiiy  of  the  merger,  it  none  the  less 
seemed  a  "natural." 

Since  the  time  it  was  made  known 
that  merger  talks  were  on  Ihe  £1  Ordi- 
nary shares  of  both  have  tended  to  run 
together.  Both  opened  last  week  at 
31s  9d  and  both  touched  new  I960 
"lows"  the  following  day  ^English 
Electric  at  30s  9d  and  GEC  at  30s  6d— 
before  recovering  to  31s  9d  and  31s  3d, 
respectively.  Then,  on  the  "talks-off" 
surprise,  down  dropped  GEC  to  29s  3d 
but  up  jumped  EE  to  33s  1  The  market's 
verdict  on  the  breakdown,  ihen,  has 
been  thai  English  Electric  have  secured 
a  thankful  release.  Any  investor  tossing 
now  the  coin  as  to  which  he  should 
back  here  should  also  remember  that 
GEC,  now  at  31a,  are  16s  6d  down  from 
their  I960  "high"  but  that  EE  at  32s  6d 
could  be  better  positioned  for  recovery, 
20s  6d  back  from  their  peak  price. — 
From  our  City  Correspondent. 


Biitiih  Electric  Resistance  Co. 

Working  to  small  profit  margins  and 
relying  on  a  continuously  expanding 
circle  of  customers,  bringing  a  corres- 
pondingly larger  order  book,  this  con- 
cern moved  up  the  trading  results  once 
again.  The  Ponders  End  factories  have 
been  operating  lo  full  capacity  with  the 
labour  force  available,  and  to  meet  the 
growing  demand  a  lease  has  been  taken 
on  a  newly  built  factory  at  Pollers  Bar, 
where  production  has  just  started,  Mr 
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I 

I 

•/.-• 

Ord. 

Ord.  Priu 

31 

Profit 

E.r«d 

Pild 

Hich 

... 

Alt 

Ill 

«I0 

**" 

100,605 

^^ 

I'l 

\m  sii  1 

H.  Paul-Huhne,  the  chairman,  reports. 
Although,  in  total,  the  company's  export 
figures  are  up  on  previous  years,  difficul- 
tiss  are  still  being  experienced  in  certain 
overseas  markets,  notably  in  India 
(where  a  new  manufacturing  arrangement 
is  in  process).  South  Africa  and  Canada. 
Excellent  progress  has  been  made  in 
Australia  and  exports  lo  Europe  con- 
tinue to  show  an  upward  trend. 

Efco  Ltd. 

A  one-for-one  scrip  issue  is  announced 
by  the  directors,  along  with  an  interim 
dividend  of  7%    (J%).   In  the  first  six 

months  of  Ihe  current  year,  ord:rs  have 
been  substantially  higher  than  in  Ihe 
corresponding  period  of  last  year.  Mr 
Donald  F.  CaTipbell,  Ihe  chairman,  re- 
ports. Provided  nothing  unforeseen 
occurs,  the  amount  paid  as  dividend  in 
respect  of  1960-61  will  not  be  lower  than 


last  year's  payment  of  20%— equal  to 
10%  on  the  proposed  increased  cipiiaL 

Gacntd  bigineerii^  and 
Maniibctiirii^  Co. 

The  offer  by  the  Plessey  Co.  to  acquire 
the  Ordinary  and  Prcfened  Ordioai; 
shares  not  already  owned  in  this  cosccrn 
has  been  accepted  in  respect  oi  over 
90%  of  both  classes,  it  is  slated.  Tin 
offer  thus  becomes  unconditional. 

Haffenden-IUchbwoHgh  Ltd. 

Application  has  been  mad:  lo  Ibc 
London  Stock  Exchange  for  a  quoIalioD 
for  the  750.000  4s  "A"  Ordinary  slum 
in  this  concern  which  has  been  newlr 
formed  to  head  a  group  of  fir.ns.  one  d 
which,  W.  W.  Haffenden  Ltd.,  is  already 
well  known  in  our  industry  for  its  rubber 
plugs.  The  other  concerns  involved  an: 
Richborough  Rubber  Works  Lid.  aid 
Sandwich  Engineering  Co.  The  group's 
profits  for  1959,  subject  to  directon' 
emoluments  and  taxation,  amouoted  lo 
£146,959  and  for  the  six  months  to  luot 
1960,  to  £98,698,  it  is  staled.  Havini 
regard  to  current  trading  conditions  it  ii 
expected  that  profits  for  I960  will  be 
a  least  £180,000.  issued  capital  ii 
£150,000  in  "A"  and  £150X00  in  4s  T 
Ordinary  shares,  and  dealings  in  Ok 
former  are  expected  to  start  on  Mondai'. 

Loadon    Alnmlninm   Co.  Ltd. 

The  directors  are  holding  up  furtbci 
consideration  of  the  rights  issue  forecasi 
last  June  until  they  are  in  a  positioo  lo 
fully  assess  the  i.Tipact  of  Ihe  tramfer 
from  Witioo  Wks  to  Womboum  and 
future  financial  requirements.  The  asto- 
ciated  company,  Midland  Aluminium. 
recently  acquired  a  20-acre  site  at  Woffl- 
bouni,  to  where  plant  and  machiwrj 
is  to  be  moved  from  Wit  ton.  Mijot 
Dibben,  chairman,  points  out  thai 
although  there  is  an  increase  in  lb: 
profits  to  date,  the  transfer  is  bound  ic 
cause  some  temporary  dislocatioa  of 
production  during  the  last  few  weelu  of 
this  year  and  the  early  part  of  next  year, 
which  will  be  reflected  in  temporarily  tf 
duced  profits.  Profits  for  the  nine  monthi 
of  1960  show  an  improvement. 

RichardsoBg,  Westgarth  and  Co. 

Trading  since  March,  I960,  has  been 
at  a  lower  profit  than  in  the  previoui 
year,  as  earlier  forecast,  the  direcl«» 
stale.  Shortage  of  work  and  exiremlf 
competitive  conditions  continue  and,  in 
the  circumstances,  the  board  has  decided 
to  make  no  payment  of  an  interim  divi' 
dend.  It  is  hoped  to  make  a  reduced 
distribution  when  the  results  for  the  full 
year  ending  I  April,  1961,  are  available- 
Last  year  an  interim  payment  of  4d/l»« 
share  was  followed  by  a  final  of  6d, 

Dmdmds  Dedaied 

Bakeliie  Lid.  Interim  6%  (5%  eqma- 
lenl). 

Johnson  Maiihey  and  Co.  Interim  3^ 
(same). 

B.  S.  and  W.  Whiltley.  Interim  10* 
i8^%  equivalent). 
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given  are  the  final  for  receipt  of 
fnders  unless  otherwise  stated, 

— Hcston  and  Idcworth  IkC  Supply 
«tion  of  41  Group  '"A"  steel  columns 
nercury  colour-corrected  lamps/lan- 
znT  and  removal  of  28  existing 
s  along  Vicarage  Farm  Rd,  Houns- 
Vdvertised  24  Nov.  issue. 

—Irish  lighthoiise  Service.  Supply  of 
for  year. — See  1  Dec.  issue. 

— Smethwkk  B.C  Supply  and  instal- 
of  nine  passenger/perambulator  lifts 
«  housing  sites.  Borough  Surveyor, 
1  Hse.  Deposit  £2  2s. 

—Swansea  B.C.  Supply  of  one  3  kW 
nerator. — See  17  Nov.  issue. 

^—Bootle  B.C.  Supply  of  (Item  13) 
and  electrical  goods  and  (Item  14) 
for  year. — See  1  Dec.  issue. 

. — Cornwall  C.C.  Applications  invited 
lusion  In  approved  list  for  (Item  17) 
al  installations. — See  1  Dec.  issue. 

'., — Edinburgh  CC  Supply  and  erec- 
f  five  electrically  operated  overhead 
Eit  Craigmillar  Refuse  Disposal  Wks. 
1  Dec.  issue. 

^— Northwich  U.D.C.  Installation  of 
points  in  50  pre-war  houses.— See 
issue. 

^ — ^Beridiamsted  R.D.C.  Rewiring  of 
ses  Oliver's  Qose  and  Water  End  Rd. 
3r,  C.  Laidman,  275  High  St. 

«« — ^Downpatrick    R.D.C.    Electrical 
n  two  blocks  of  four-storey  maison- 
and  one  block  of  three-storey  single- 
flats  in  Windmill  St,  Ballynahinch. — 
Nov.  issue. 

'.m — Grimsby  B.C*  (c)  Electrical  instal- 
on  fixed-price  basis,  in  remodelling 
Parade  Primary  Junior  School. — See 
V.  issue. 

!•  Manchester  CC.  Supply  and  erec- 
f  passenger  lift  in  City  Courts  and 
e  Court. — See  24  Nov.  issue. 

I. — ^Rosconunon  CC.  Supply  and  in- 
sn  of  3-ph.  motors,  horizontal  centri- 
pumps  and  water  level  indicator  at 
land,  Athlone.— See  1  Dec.  issue. 

:.— Ryton  U.D.C  (5)  Electric  Ughting 
ating  work  in  proposed  eight  single- 
dwelling   and   three   aged   persons' 
ows. — See  1  Dec.  issue. 

:.— Stockport  B.C  2.  Electrical  instal- 
in  proposed  Welfare  Clinic,  Longford 
sst,  Reddish. — See  3  Nov.  issue. 

c — ^Wcst  Hartlepool  B.C  Electrical 
tion  in  16  old  people's  flatlets,  Owton 

estate.— See  24  Nov.  issue. 
:.— Kirkcaldy  T.C  (b)  Electrical  work 
;tion  of  new  hall  at  Links  St. — See 
.  issue. 
:.— Swindon  B.C  Supply  of  (Item  12) 

cables,  etc.  for  year  from   1   Jan., 
Borough  Engineer,  Civic  Offices. 

c. — Kingston  upon  Hull  CC  Light 
>wer  installations  in  Adelaide  County 
y  School.— See  1  Dec.  issue. 

c.  Lame  B.C  Rewiring  of  24  Arcon 
ricated  bungalows,  Edward  Ave. — See 
.  issue. 

c — ^Lccds  Hospital  Board,  (b)  Elec- 
work  in  reorganisation  of  main  block 
HI)  at  Stanley  Royd  Hospital,  Wake- 
\pplications  to  Board  Architect,  Park 
I,  Harrogate,  by  above  date.  Deposit 

:•  Matlock  U.D.C  Supply  and  instal- 
complete  of  nine  sewage  pumps  at 
•umping  station  in  Darley  Vale. — See 

issue. 
c. — ^Waterford  CC  Supply  and  erec- 
f  two  20  g.p.m.  pumps  and  380  V 
notors  for  Kill  and  Bonmahon  water 

scheme. — See  17  Nov.  issue. 


15  Dec.— Stockport  T.C  Electrical  installa- 
tion in  new  dormitory  wing  and  extension 
at  "Reinbek,"  Aged  Person  s  Home,  Bram- 
hall  La. — See  1  Dec.  issue. 

16  Dec. — ^Donbarton  CC.  Erection  and 
wiring  only  of  fluorescent  street  and  foot- 
path lighting  comprising:  35  points  Seafar — 
5  area  and  88  points  Maurhead  4  area  at 
Cumbernauld.  Applications  to  County  Light- 
ing Superintendent.  W.  Arthur,  24  George 
Sq,  Glasgow  C.2,  by  above  date. 

16  Dec.— Mahlstonc  B.C  Electrical  instal- 
lation in  conversion  of  13  London  Rd  into 
an  old  people*s  hostel. — See  1  Dec  issue. 
16  Dec. — Rochester  CC  Electrical  installa- 
tions on  fixed-price  basis  in  36  houses 
Qiffe  Rd  estate  Section  II.  Housing  Mana- 
ger, Guildhall.  Deposit  £2  2s. 

16  Dec. — Sonderland  B.C  Electrical  installa- 
tion in  Maternity  and  Child  Welfare  Qinic, 
Hylton  Castle  estate. — ^Advertised  24  Nov. 
issue. 

16  Dec.— Wandsworth  B.C.  (h)  Supply  of 
lamps;  and  (X)  electrical  works  for  year  from 
1  April.  1961.— See  24  Nov.  issue. 

17  Dec— Birkenhead  B.C.  Supply  of  lamps 
for  year. — See  1  Dec.  issue. 

19  Dec.- Nottingham  T.C  Supply  of  (Item 
1)  lamps  and  accessories  for  schools,  etc., 
for  year. — See  1  Dec.  issue. 

19  Dec.- West  Lothian  CC.  Supply  and 
erection  of  31  200  W  sodium  lanterns  on 
35  ft  steel  columns  with  10  ft  6in.  outreach 
for  A8/A89  Stariaw  and  A8/A899  Broxburn 
junctions  lighting. — See  24  Nov.  issue. 

20  Dec.— Southampton  B.C  (a)  Electrical 
installation  renewal  at  Millbrook  Secondary 
Boys'  School  and  (b)  electrical  installation 
in  new  Glen  Eyre  Secondary  Boys'  School. 
— See  1  Dec.  issue. 

21  Dec. — Fareham  U.D.C.  Supply  and  instal- 
lation of  sewage  pump,  complete  with  motor 
and  control  gear  for  Peel  Common.— ^ee 
24  Nov.  issue. 

22  Dec.- Ealing  B.C  Electrical  installation 
renewal  at  St.  Ann's  Secondary  Girls' 
School,  Springfield  Rd. — ^Advertised  1  Dec. 
issue. 

23  Dec.— Eastleigh  B.C  Supply  of  Gtem  10) 
street  lighting  lam[)s  for  year  from  1  April, 
1961.  Borough  Engineer  and  Surveyor,  Town 
HaU. 

30  Dec— Denby  Dale  UJ>.C  Supply,  erec- 
tion and  wiring  of  225  25  ft  Stanton  concrete 
columns  together  with  140  W  sodium  lamps/ 
lanterns/gear  along  A636  Wakefield  Rd  and 
A635  Bamsley  Rd.  Engineer  and  Surveyor, 


Council  Offices,  Denby  Dale,  near  Hudders- 
field.  Deposit  £2. 

30  Dec— Monaghaa  CC  (b)  Erection  and 
installation  of  two  pumping  sets  to  deliver 
28  g.p.m.  at  a  106  ft  head  for  Rockcarry 
scheme.  Supply  and/or  erection  of  two  42 
g.p.m.  pumps  at  a  128  ft  head  for  Newbliss. 
—See  1  Dec.  issue. 

31  Dec— Llanfyllin  RJD.C  Electrical  instal- 
lation in  new  offices.  Council  Clerk,  G. 
Jones,  Council  Offices,  Llanfyllin,  Mont- 
gomery. 

3  Jan.— RadcUffe  B.C.  Supply  and  instal- 
lation of  43  140  W  sodium  lamps  on  25  ft 
columns  and  brackets,  plus  removal  of  28 
existing  units  along  A667,  Ringley  Rd. — See 
1  Dec.  issue. 

5  Jan.- Belfast  CC.  (a)  Electrical  installa- 
tion in  Fane  St  Secondary  School.  City 
Architect's  Dept.,  40  Academy  St,  Belfast  1. 

6  Jan. — ^Belfast  CC  (a)  Supply  of  condenser 
tubes  and  (b)  suppl}^  and  erection  of  25 
germanium  diode  rectifier  sets  (Si>ecifications 
W184  and  5,  respectively).  Electricity  Dept., 
East  Bridge  St,  Belfast  1. 

6  Jan.- Wanstcad    and     Woodford     B.C 

Supply  of  Gtem  13)  for  year.  Details  from 
Borough  Engineer  and  Surveyor,  Municipal 
Offices,  E.8,  on  receipt  of  large  6d  s.a.e. 

7  Jan.- Bath  CC.  Supply  of  (Item  40)  l.v. 
cables;  (41)  discharge  lamps;  (42)  tungsten 
lamps  and  fittings;  (43)  steel  and  concrete 
columns;  (44)  street  fighting  lanterns;  (45) 
control  gear  and  capacitors;  (46)  time 
switches,  for  year  from  1  April,  1961.  City 
and  Waterworks  Engineer,  (juildhall. 

10  Jan. — ^Dunblane  B.C.  Supply  and  erection 
of  seven  Group  "A"  concrete  columns/ lan- 
terns/auxiliary equipment,  plus  the  reslting 
of  SIX  columns  along  A9. — See  10  Nov. 
issue. 

16  Jan. — Bermondscy  B.C  Supply  of  lamps 
for  year  from  1  April,  I%1.  Town  Clerk, 
Municipal  Offices,  Spa  Rd,  S.E.16. 

17  Jan. — ^Newcastle  upon  Tyne  CC  Supply 
and  installation  of  two  automatic  passenger 
lifts  in  each  of  two  15-storey  blocks  of  flats 
at  Longbenton  estate  (Unit  4).  City  Architect, 

18  Cloth  Market,  Newcastle  upon  Tyne  1. 

28  Jan.— Cambome-Redmth  U.D.C  Supply 
of  (Item  24)  electrical  equipment  and  fitting 
for  Year  ending  31  March,  1962.  Council 
Clerk :  S.  C.  Wuson. 

1  Feb. — Oxford  T.C  Supply  and  erection  of 
two  high-lift  3,500  g.p.m.  and  two  low-lift 
3,850  g.p.m.  pumps  complete  with  motors, 
switchgear  and  cabling. — See  10  Nov.  issue. 


Your  Queries  Answered 

Readers  are  Invited  to  mai^e  use  of  our  free  enquiry  deparunent  which  possesses 
wide  resources,  including  an  index  of  trade  information  with  over  100,000  entries 

A  Selection  from  the  109  queries  answered  this  week 

**Colne**    limit    switches— makers    of? 

T.E.— Asquith    Electrics    (Colne)    Ltd., 
Walton  St,  Colne,  Lanes. 


"Duro"  vacnum  deaners— suppliers  of? 
P.P.— Brown  Bros.  Ltd..  Gt.  Eastern  St, 
E.C.2. 

"Lucia"  sewing  machines — agents  for? 
Y.E.B.— Mitchell  and  Korsin  Ltd.,  1-2 
Alfred  PI,  W.C.I. 

"Mysto"  bowl  fires— makers  of?  E.E.R. 
— Bescol  (Electric)  Ltd.,  118  Parkfield 
Rd,  Saltley,  Birmingham  8. 

McGraw  Electric  Co.,  lUinoK  U.S.A. 

agents  for?  C.E.— Frank  V.  Magrini  Ltd., 
24  Royal  College  St.  N.W.I. 


''Paladin"  food  mixers— address  for? 
L.E.B.— P.L.N.  Ltd.,  9  Devonshire  Rd, 
Chiswick,  W.4. 

"Moulinex"  coffee  mill— agents  for? 
E.E.B.— Brattel  Electric  Co.  Ltd.,  27  Old 
Bond  St,  W.l. 

"FrI-Fri"  fryers— agents  for?  G.H.— 
Aga  Heat  Ltd..  30  Orchard  St,  W.l. 

''Bnrgess"  paint  sprayers— makers  of? 
W.K.— Burgess  Products  Co.  Ltd.,  Brook- 
field  Rd,  Hmckley.  Leics. 

ANSWER  WANTED 

"VIstosi"  ttghtfaig  fittings— agents  for? 
R.D.— 
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No  date  itated—Limerick  T.C  Supply  of 
electrical  laboratory  equipment. — See  1  Dec. 
issue. 

No  date  atated— N.I.  Hospitals  Authority. 

Electrical  engineering  services  installation  m 
new  home  for  nurses  at  Ards  Hospital. — 
See  1  Dec.  issue. 

No  date  stated— North  of  ScotUnd  H.E.B. 

Supply  and  erection  of  132  kV  steel  tower 
double  circuit  spur  line  to  Burghmuir.  Chief 
Electrical  and  Mechanical  Engineer,  16 
Rothesay  Terr,  Edinburgh  3.  Deposit  £2  2s. 
— ^Advertised  in  this  issue. 

. . .  and  Overseas 

Details  of  items  marked  •  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  IV, CJ,  quoting 

reference. 
20  Dec.— America.  One  230  kV,  and  four 
161  kV,  1,200  A  circuit-breakers  and  one 
1 10  kV  600  A  oil  or  air  blast  circuit-breaker. 
Dept.  of  Interior,  Bureau  of  Reclamation, 
Denver  Federal  Center,  Colorado.  B.o.T. 
(ESB/30810/60).* 

20  Dec. — India.  Electronic  equipment,  25 
ite-ns.  Director,  Central  Stores  Purchase 
Dept.,  Government  of  Andhra  Pradesh, 
Hyderabad.  Dn.  B.o.T.  (ESB/31434/60).* 
20-21  Dec. — ^Pakistan.  Hoists,  four  groups, 
of  1.000,  2,000  and  4,000  lb  capacity.  Chief 
Controller  of  Stores,  Eastern  Bensal  Rail- 
way. ?-» hartal',  ^h'ttagong.  B.o.T.  (ESB/ 
31382/5/7  and  8/60).^ 

21  Dec— Paklstin.  One  64  V,  200  A  motor- 
generator.  Chief  Controller  of  Stores,  Eas- 
tern Beneal  Railway,  PahartaU,  Chittagong. 
B.o.T.  (ESB/3 138 1/60).* 

21  Dec— S.  Africa.  Two  750  kVA  diesel 
generating    sets.    Secretary,    Union    Tender 


Board,  291  Bosman  St,  Pretoria.  B.O.T. 
(ESB/30792/60).* 

22  Dec. — America.  Supervisory  control  and 
telemetering  control  boards  for  Upper  and 
Lower  Molina  power  plants.  Dept.  of  the 
Interior,  Bureau  of  Reclamation,  BIdg  53, 
Denver  Federal  Center.  B.o.T.  (ESB/31335/ 
60).* 

29  Dec. — America.  Four  51,800  h.p.  Kaplan 
turbines  for  Dardanelle  Lock  and  Dam 
Power  Plant,  Arkansas  River.  Little  Rock 
District  U.S.  Corps  of  Engineers.  B.o.T, 
(ESB/31418/60).* 

29  Dec — ^Aostralia.  Instrument  cords  and 
cordage,  15  Items.  Controller,  Stores  and 
Contracts,  Postmaster-Generars  Dept.,  114 
Russell   St,   Melbourne   C.l.    B.o.T.   (ESB/ 

31 4553/60).* 

31  Dec. — Yugoslavia.  Dynamometers,  mecha- 
nics stethoscopes,  coil  and  condenser  testers, 
tachometers,  rev  counter,  penetrometers, 
moisture  meters,  heating  cables,  thermostats, 
steriliser,  tensiometers,  thermometers  and 
micro  switches.  Laboratorija  Export-Import, 
Zagreb,  Ilica  48.  B.o.T.  (ESB/3I358/ICA).* 

4  Jan.— India.  Thirty  1-5  MVA  33/11  kV 
transformers  and  nine  3  MVA  33/11  kV 
transformers.  Superintending  Engineer,  Tech- 
nical (Electrical),  10/13  A.  C.  Guards, 
Khairatabad  Post,  Hyderabad  4,  Andhra 
Pradesh.  B.o.T.  (ESB/30879/60).* 

9  Jan. — ^PalUstan.  Oble  terminal  boxes,  etc. 
Mr  F.  Rizwi,  Purchase  Co-ordinating  Officer, 
Block  No.  32,  Post  and  Telegraph  Direc- 
torate General,  Karachi.  B.o.T.  (ESB/31450/ 
60).* 

11  Jan. — Svidan.  Workshop  distribution 
switch  and  fuse  board.  Sudan  Government 
Purchasing  Agent.  3^5  Cleveland  Row,  St. 
James's,  S.W.I.  B.o.T.  (ESB/30848/60).* 

12  Jan.— Pald^n.  4.800  public  lighting  fit- 


TRADE  NOTES 


Agents.  Two  new  agents  appointed  by 
Elkay  Electrical  Manufacturing  Co.  Ltd.  are 
Mr  A.  R.  Duff,  73  Robertson  St,  Glasgow 
C.2,  for  Scotland,  and  Mr  L.  W.  York,  179 
Wood  La,  Ea'-lswood.  Solihull,  Warwick. 

Chamee  of  Name.  As  from  2  Jan.,  1961, 
Wakefield-Dick  Industrial  Oils  Ltd.  will 
be  renamed  (Tastrol  Industrial  Ltd. 

Chan^  of  Address.  The  London  area 
order  office  of  Atlas  Lighting  Ltd.  is  now: 
Angel  Wks,  Angel  Rd,  Edmonton,  N.18. 
Telephone:  Edmonton  3050. 

Expansioii.  British  Geon  Ltd.  are  planning 
yet  another  expansion  of  their  p.v.c.  plant 
at  Barry.  South  Wales.  A  £2  million  exten- 
sion is  due  for  completion  next  year. 

New  Simp.  Vallance  and  Davidson  have 
opened  a  new  electrical,  radio  and  TV 
retail  outlet  at  New  Market  St,  Leeds. 

Service  Stopped.  Telephone  Mnfg.  Co. 
Ltd.  have  now  ceased  to  provide  service 
facilities  for  "Temco"  clocks. 


TRADE  MARKS 

This    information    is    extracted    from    the 
Official    Journal     by    permission     of     the 

Controller. 

Certor.  808.262.  Class  10.  Blankets.  Mac- 
donald  and  Son  Ltd.,  Portland  Mill,  Ash- 
ton-under-Lyne. 

Discus.  789,533.  Class  7.  Blowing  machines, 
machine  couplings,  motors,  generators,  etc. 
Watkins  and  Watson  Ltd.,  17  White  Lion 
St,  N.l. 

Dreamline.  B806.549.  Qass  7.  Mixing, 
washing  and  drying  machines.  Domestic 
Electric  Rentals  Ltd.,  3  The  Green,  Twicken- 
ham, Middx. 

Dualiuc  805.898.  Qass  7.  Steam  Electric 
Co.  Ltd.,  31  Vauxhall  Bridge  Rd,  S.W.I. 

Monomatic.  764.644.  Class  7.  Machines 
and  apparatus  for  laundering,  airing,  drying, 
washing,  etc.  Ada  (Halifax)  Ltd.,  West 
Motmt  Wks.  Johnson  St,  Halifax. 

Tate.  797,178.  Qass  7.  Variable  speed 
transmission  devices,  speed  governors,  mag- 
netic and  induction  couplings,  etc.  Pye 
Electric  Ltd.,  9  Upper  Berkeley  St,  W.l. 


New  Factory.  A  new  factory  for  Sifam 
Electrical  Instruments  Ltd.,  in  Woodland 
Rd,  Torquay,  is  to  be  officially  opened  on 
9  Dec.  by  Mr  F.  M.  Bennett,  M.P.  for 
Torquay. 

S.A.  Import  Tariff.  Under  amendments  to 
the  South  African  customs  tariff,  an  inter- 
mediate duty  of  15%  (payable  by  U.K. 
firms)  is  now  levied  on  all  household  refri- 

ferators  or  cabinets  up  to  12  cu  ft  capacity, 
reviously  the  tariff  applied  to  those  of  5 
to  12  cu  ft. 


tings  comprising  12  in.  c.i.  cones,  reflectors, 
etc.  Directorate  General  of  Supply  aiu 
Development,  Frcre  Rd,  Karachi.  B.O.T. 
(ESB/31352/60/ICA).* 

18  Jan.— AtistnUia.  II  kV,  250  MVA  switdi- 
gear:  three  circuit-breakers,  2!  switch  units, 
switch-fuse  units.  Chief  Engineer.  Southern 
Electric  Authority  of  (Queensland.  156 
Boundary  St,  Brisbane.  B.o.T.  (ESB/3078i/ 
60).* 

19  Jan.— lodla.  Two  7-5  MVA  66/33  kV  uxl 
two  5  MVA  33/11  kV  transformers.  Speci- 
fication APT  28/60  from  Superinteriding 
Engineer  (Technical  Electrical),  10-2-3  Intd- 
hab  Manzil,  A.  C.  Guards,  Hyderabad,  on 
production  of  a  challan  for  Rs  25.5  i^. 

2  Feb.— India.  66,  110  and  230  kV  insuU- 
tors  and  accessories.  Superintending  Enoih 
eer.  Technical  (Electrical),  157  Mount  Rd, 
Madras  2.  B.o.T.  (ESB/30880/60).* 

IS  Feb. — ^Australia.  12-channeI  carrier  teI^ 
phone  system.  Secretary,  Victorian  Railways, 
Melbourne  C.l.  B.o.T.  (ESB/3 1454/60).* 

CONTRACTS  PLACED 

Barton-oo-Hiimber  iJ.D.C.  Supply  and 
erection  of  36  fluorescent  street  k^tiog 
units  and  removal  of  26  existing  tungsten 
units,  Brigg  Electrical  Co.  Ltd.,  £927. 

Bradford  CO.  Rewiring  of  Cartwrigbt 
Hall,  H.  Smith  (Bradford)  Ltd.,  £937. 

Enfield  B.C.  Supply  of  (I)  lanterm  and 
gear;  (2)  columns  and  brackets;  (3)  erec- 
tion: (1)  Atlas  Lighting  Ltd..  £5,127;  (2) 
Midland  Liehting  and  Bldg  Ltd..  £8,393; 
and  (3)  H.  Smyth,  £3,208.  Recommended. 

London  CC  Supply  and  installation  of 
water  heatersr-dwellings  on  Becontree  estate, 
Essex;  Downham  estate,  Lewisham;  and 
Hanwell  estate,  Ealing,  JP.  J.  Baynes  and 
Co.  Ltd.,  £19,904  I6s,  £8.428  4s  9d  and 
£9,295  2s  9d  respectively.  Supply  and  instal- 
lation of  three  passenger  lifts  in  new  build- 
ings for  London  School  of  Prinnne  and 
Graphic  Arts,  Express  Lift  Co.  Ltd..  £52,000. 

Newton  Abbot  ILD.C  Supply  and  erec- 
tion of  61  Group  '*A**  columns  atKl  lanterns 
at  Kingskerswell,  A.E.I.  Lamp  and  Lighting 
Co.  Ltd.,  £4,739. 

Staines  U.D.C.  Provision^  erection  and 
resiting  of  street  lighting.  Midland  Lighting 
and  Bldg  Ltd.,  £12,028. 

Willeaden  B.C  Electrical  installations  in 
South  Kilbum  redevelopment  area  and 
Mortimer  Rd  Old  People's  Cub,  CJi. 
(Electrical)  Ltd.,  £1,377  and  £964  respec- 
tively. Recommended. 


NEW  COMPANIES 


Extracted  from  the  Register  Issued  by  Jordan 
and  Sons  Ltd,,   116  Chancery  La,   W.CJ, 

Atidas  Eleetrieal  Co.  Ltd.,  6  Russell  Gdns, 
W.I4.  Nom.  cap.:  £100.  Dii^.:  Ralph  F. 
Atkins  and  Mrs  Margaret  S.  Atkins. 

Baxter  and  Wood  Ltd.  Manufacturers  of 
and  dealers  in  light  metal  and  plastics  fancy 

foods,  electric  light  fittings,  etc.  Nom.  cap.: 
1,000.  Dirs.!  Samuel  Baxter,  157  Finchley 
Rd,  Kingstanding,  Birmingham  22a;  and 
Jeflfrey  H.  Woof  128  Elmbridge  Rd,  Bir- 
mingham 22b. 

C.  and  A.  Electrics  Ltd.,  352  Normanton 
Rd,  Derby.  Nom.  cap.:  £1,000.  Dirs.:  Albert 
F.  Cholerton  and  Inez  M.  Cholerton. 

Chestercol  Ltd.,  Midland  Bank  Chmbrs, 
High  St,  Colchester.  Electricians,  etc.  Nom. 
cap.:  £1,000.  Di^-s. :  to  be  appointed  by 
subs.  Subs.:  Shiriey  Hart  and  Averill  Hart. 

Consortlom  Contractors  and  Engineers 
Ltd.,  40  Chancery  La,  W.C.2.  Nom.  cap.: 
£12.000.  Dirs.:  not  named.  Subs.:  Valerie 
A.  Creasey  and  Sylvia  M.  Davies. 

Kenneth  Dolby  Ltd.,  45  Horsley  Fields, 
Wolverhampton.  Manufacturers  of  and 
deale»-s  in  vacuum  cleaners,  etc.  Nom.  cap.: 
£2.000.  Dirs.:  Kenneth  Dolby  and  Bernard 
Grady. 

Engelhard  Development  Co.  of  Canada 
Ltd.  British  address:  Bath  Rd,  Cippenham, 
Slough.  Registered  in  Ontario,  Canada,  in 


April,  1951,  as  Precious  Metals  Devdop- 
ment  (Canada)  Ltd.,  and  renamed  as  Eflgei- 
hard  Industries  Development  Company  of 
Canada  Ltd.  on  SepL  2,  1953.  and  as  abone 
on  Dec.  18,  1957.  Capital:  $500,000.  Names 
of  persons  authorised  to  accept  service:  Sir 
Eric  Speed  and  Gilbert  L.  Tugwell. 

Impaico  Foils  Ltd.,  Invlcta  Wks.  Alfred's 
Wav,  Barking  By-pass,  Barking  To  aoquiie 
such  part  of  the  assets  and  undertaking  of 
Imperial  Aluminium  Co.  Ltd.,  in  the  United 
Kingdom  and  elsewhere,  as  comprises, the 
manufacture,  production,  sale  ancl  distribu- 
tion of  foils  and  foil  products  and  con- 
tainers, etc.  Nom.  cap.:  £100.  Dirs.:  noj 
named.  Subs.:  David  C.  F.  Pearsoa  and 
M.  J.  Wordley. 

Linyonne  Ltd.,  12-13  Main  Parade,  White- 
lands  Ave,  Chorlcywood,  Herts.  Mamifao- 
turers  of  and  dealers  In  electrical  goods,  etc 
Nom.  can.:  £100.  Dirs.:  Kenneth  Watson 
and  Mrs  N.  H.  Watson. 

Lyon-Sanders  (Electrical)  Ltd.  Nom.  cap.: 
£100.  Dirs.:  not  named.  Subs.:  Ronald  H. 
Lvon,  21  Nelson  Ave,  St.  Albans:  and  MiJ 
Olive  M.  Sanders,  The  Croft,  Delmar  Ew 
La,  Flamstead,  St.  Albans. 

E.  1.  Roe  and  Co.  Ltd.,  3  South  Ave. 
Stoke  Park,  Coventry.  Engineers,  auto- 
mation, electronic  and  general  manufactureis 
and  designers,  etc.  Nom.  cap.:  £500.  Dirs.: 
Edwd.  J.  Roe  and  Mavis  L.  Roe. 
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BUSINESS  PROSPECTS 


£254,320   extensions   pro- 
nverurie  Academy. 

ot  B.C.  Tender:  Public  library 
.  including  second  storey.  Engineer. 

d  U.D.C  Tender:  243  dwellings 
[  Way  area  sites.  Clerk. 

•fat-FumcsB.  John  Lain^  and  Son, 
are  contractors  for  Vickers-Arm- 
Uigineers)  Ltd.  new  health  and 
boratory. 

icad.  Reynolds  and  Scott,  9  Albeit 
:hester,   architects  for  boys'   R.C. 

school  at  Park  Rd  west  for 
)f  Shrewsbury. — Weightman  and 
S  Rodney  St,  Liverpool,  architects 
nbly  hall,  kitchen  and  dining 
it  Rock  Ferry  Convent  Grammar 
A.  Stanley  Barnes  and  Dallow,  7 

Sq,  Birkenhead,  architects  for 
site  of  Argyle  Theatre,  Argyle  St, 
irke. 

Aoddand.  Newcastle  Hospital 
enfield  Rd,  Newcastle,  plan  pre- 
raining  school  at  General  Hospital. 
i:  Fennell  and  Baddiley,  Bridge 
brs,  Chester-le-Street. 
»oL  J.  W.  Anderson,  35  Clifton  St, 
,  architect  for  £52,000  alterations 
:k  Grove,  Marton,  factory  premises 
e  Pools. — Premier  Footwear  (Fleet- 
ock  St,  Fleetwood,  plan  Mowbray 
ustrial  development. — H.  O.  Luder, 
:y  St,  S.W.I.  architect  for  166  flats 
ses,  Huntingdon  Rd,  planned  by 
estments. 

■d.  City  Architect  to  prepare  plan 
opment  of  Richmond  Rd  site  of 
Institute  of  Technolosy  to  provide 
Its  of  chemical  technology  and 
ig,  etc. 

'.  B.T.  Commission  plans  new  club 
>ff  Rosegrove  La. — Mecca  Ltd.,  76 
d  St,  S.E.1,  plan  Inner  Ring  Rd 

hall. 

.  Brake  Linings  Ltd.  plan  Bridge 
f  extensions. 

ifd  B.C  Tender:  72  dwellings  in 

«-storey  blocks,   Whitwood   Mere 

estate.    Engineer   and    Surveyor. — 

der:   Branch  library,  Queens  Park 

igineer. 

M    B.C.    £5,001    improved    street 

cheme  planned. 

U.D.C  Tender:  18  old  people's 
s,  etc.,  Rockingham  Rd.  Clerk. 

B.C.  Multi-storey  flats  and  other 
development  planned.  Engineer. 

I.  C.  of  E.  authorities  plan  new 
awstome  secondary  school. 

m.  Sir  Robert  Ta&ker  and  Ptnrs, 
k>urt.  Gray's  Inn,  W.C.I,  architects 
k  or  showrooms  and  ofikes  at 
Rd  for  Commercial  and  Industrial 
I.— Candycraft,  Carmichael  Rd,  S- 
,  S.E.25,  plan  additions  and  altera- 
factory.— E.  R.  Scratchley,  30  High 
nton  Heath,  architects  for  Frank 
Croydon),  Canterbury  Rd,  factory. 

rtoa.  Dorman  Long  (SteeO,  Zetland 
llesbroufch,  plan  factory  at  Cumbie 
.ycliffe  industrial  estate. — George 
and  Co.,  Lowmill  Foundry,  re- 
»  be  planning  removal  of  premises 
«Id  Rd. 

rd.  Albert  E.  Reed  Paper  Group, 
idilly,  W.l.  architects  for  extensions 
>rd  Paper  Mills. 

Derby  Diocesan  Council  of  Edu- 
an  enlargement  of  diocesan  training 
)y  blocks  of  lecture  rooms.  hal( 
,  offices,  hostel.  Cost:  £392.000. 

.  £280.000  Poole  Grammar  School 
planned  at  Cranford  Heath. 

■•  Sir  Basil  Spence,  1  Canonbury 
architect  for  new  women's  college, 
11. 


Gee,  Walker  and  Slater.  100 
W.l.  plan  shops,  etc.,  at  Chatsifield, 
I  Park  and  Winchester  Hse  site  flats. 

tenet   U.D.C.   Tender:    24   flats, 
Bd,  New  Bamet  Engineer  and 


Edmonton.  H.  Bernard,  Eley's  estate, 
Angel  Rd,  plan  factory  and  offices. 

Enfield  B.C  Tender:  40  dwellings,  South- 
bury  Ave.  Engineer. 

Glasgow.  John  Watson  and  Co.,  54  Black 
St,  Glasgow  C.4,  plan  factory  at  Kyle  St. — 
R.  F.  Bluck  and  Associates,  147  Bath  St, 
C.2,  architects  for  Sauchiehall  St  restaurant 
for  L.  McLaughUn. 

Grimsby  T.C.  £2,789  street  lighting  scheme 
for  private  housing  estate  planned. 

Hampshire.  The  Plessey  Co..  Vicarage  La, 
Ilford,  Essex,  plan  industrial  development 
on  66-acre  Titchfield  site.  C.C.  Education 
Committee,  Winchester,  plan  £30,172 
women's  hostel  for  20  students  at  County 
Farm  Institute.  Trust  Houses,  Shorts  Gdns. 
Drury  La,  W.C.2,  plan  three-storey  hotel 
adjoining  Winchester  Cathedral. 

Hastings.  B.B.C.,  Portland  PI,  W.l,  plan 
satellite  TV  station,  Biscoe's  Walk. 

Hayes  and  Haillngton  U.D.C.  Tender:  22 
bungalows,  74  two-storey  houses,  95  three- 
storey  flat&  36  four-storey  maisonnettes  and 
sarages,  Frogmore  Farm  estate,  Hayes, 
Middx.  Engineer. 

Ilford  B.C.  Electrical  installations  in  33 
dwellings  at  Mayes  Brood  Meadows  planned. 
Inclusion  of  seven  more  streets  in  street 
lighting  improvement  scheme.  Cost:  £4,300. 

IlkcstoB.  Winster  Products  plan  industrial 
development  on  land  fronting  Corporation 
Rd. 

KingrtoB.  Ides  Ltd.,  Clarence  St,  King- 
ston, contractors  for  Jennings  and  Meacock  s 
factory  premises. 

Lcici  CC  Stage  2.  Hinckle^r  Cdlege 
Further  Education  planned.  Architect. 

Letchwortli.  Shelvoke  and  Drury  Ltd.  plan 
factory  building;  plans  by  Architects'  Dept. 
of  First  Garden  City,  Letchworth«  Herts. 

Liverpool.  Sir  Alexander  Gibb  and  Ptnrs, 
Queen  Anne's  Lodge.  S.W.I,  consulting 
engineers  for  new  mill  for  R.  Silcock  and 
Sons. 

London.  Treheame  and  Norman,  Preston 
and  Ptnrs,  83  Kingsway,  W.C.2,  architects 
for  Sloane  Ave  and  Draycott  Ave,  S.W.l, 
shops  and  flats. — R.  Wood  and  Ptnrs,  29 
Wii^more  Rd,  Bromley,  Kent,  architects  for 
hotel  and  showrooms  at  Kensington  High 
St.  W.14.  for  Gula  Investments.— Sir  Herbert 
Baker  nnd  Scott.  Church  Hse.  Gt.  Smith 
St.  SW.l,  architects  for  £50.000  Mecklen- 
burgh  St,  W.C.I,  students'  hostel  for  London 
University. — ^Stanley  Peach  and  Ptnrs,  28 
Eccleston  Sq,  S.W.l,  architects  for  Sun 
Engraving  Co.'s  new  industrial  building  at 
Kirby  St  and  Saffron  Hill.  E.C.I.— Newman, 
Levinson  and  Ptnrs.  9  Mansfield  St,  W.l, 
architects  for  £150.000  administrative  block, 
Holloway  Rd,  N.I9. — ^Land  Securities  Invest- 
ment Trust,  Devonshire  Hse.  Piccadilly, 
W.l,  plan  320  ft  high  office  building,  Vic- 
toria St. — H.  Fitzroy  Robinson  and  Ptnrs, 
3  Gray's  Inn  Sq,  W.C.l,  architects  for  re- 
building of  offices,  flats,  consulting  rooms, 
etc.,  at  26-29  Park  Cres,  W.I. —Newman, 
Levinson  and  Ptnrs,  9  Mansfield  SU  W.l, 
architects  for  258  ft  high  hotel  with  cinema 
and  basement  car  park  at  Junction  Edgware 
Rd,  George  St  and  Nutford  PI.— Guy 
Morgan  and  Ptnrs,  12a  Eaton  Sq,  S.W.l, 
architects  for  30-storey  block  at  junction 
of  Sloane  St  and  Brompton  Rd,  S.W.l. — 
Campbell-Jones  and  Sons,  9  Dowgate  Hill, 
E.C.4,  architects  for  large  blodc  of  ofikes 
at  site  of  117-122  Cheapside,  E.C.2. 

LoogblwnMgh  T.C  £2.350  improved 
lifting  scheme  planned  for  Derby  Rd  and 
Bishop  Rd  areas.  Engineer. 

MflidcBhcnd.  £275.000  extensions  to  Coor- 
taulds  Ltd.  Staff  architect:  S.  A.  Hawkes, 
16  St.  Martlns-le-Grand.  E.C.I. 

Margate.  The  Thanet  Press  plan  rctmilding 
and  extensions  to  Prices  St  printing  works. 

MlddlesbnMgb  B.C  £29.500  scheme  for 
installing  traffic  agnals  at  Marton  Rd/Lad- 
gate  La  junction. 

Newban.  J.  M.  Angus.  3  Gallowgate, 
Newcastle,  architect  for  club  in  Union  Rd, 
Lemington.  for  Labour  Qub  and  Institute. 

Nortbcni  Irdaad.  I.C.I.,  Millhank,  S.W.1, 
plan    factory    on    200-acre    Kilroot,    Co. 


Antrim,  site. — B.P.,  Britannic  Hse,  Finsbury 
Circus,  E.C.2,  plan  £8  million  refinery  on 
100-acre  Sydenham  site. — McCutcheon  and 
Wilkinson,  34  High  St,  Ballymena,  Co. 
Antrim,  architects  for  Ministnr  of  Com- 
merce's £40,000  extensions  to  Ulster  Chip- 
board Ltd. 

Nottteghani.  Boots  Cash  Chemists,  Not- 
tingham, plan  Beeston  factory. 

Oxford.  Mansfield  College  plans  £80,000 
three-storey  block  of  residential  accommo- 
dation for  students  and  tutor  staff. — Marks 
and  Spencer,  Michael  Hse,  Baker  St,  W.l. 
plan  retail  store  in  Oxmmarket  and 
Market  St. 


S.W.  Hospital  Board,  Bristol, 
plan  conversion  of  Edward  Bolitho  Home 
mto  maternity  hospital  at  £29,819. 

Peterborondi.  C.  W.  Shelton,  South  St, 
Stanground,  Peterborough,  plan  2,000  houses 
at  Gunthorpe. 

Peterbcad.  Radiation  Ltd.,  255  North 
Circular  Rd,  N.W.IO,  plan  new  factory. 

Rayldgh  U.D.C  Tender :  20  semi-detached 
three-bedroom  houses,  Cheapside.  Engineer. 

Scmtborpe.  Metal  Box  Co.  plan  £1  mil- 
lion Scotter  Rd  factory. 

Sheffield.  The  Alloy  Steel  and  Iron  Co,^ 
Carbrook  St,  Foundnr,  Sheffield  9.  plan  steel 
foundry  and  offices.  Pottery  La,  whittington 
Moor. — Hospital  Board,  Old  rulwood  Rd, 
Sheflield,  plan  seven-storey  radiotherapy 
building  to  £800,000  at  Witham  Rd,  Broom- 
hill.  Architects :  Adams,  Holden  and  Pearson, 
38  Gordon  Sq,  W.C.I.— E.  G.  Phillips,  Son 
and  Ptnrs,  26  Annesley  GrovcL  Nottingham, 
consulting  engineers  for  patholo^cal  labora- 
tory at  Mansfield  and  District  General 
Hospital. — Oxiey  and  Bussev,  97  Pinstone 
St,  Sheffield,  architects  for  developments  at 
Grenoside  Hospital.— F.  M.  Ownsnett,  Lloyds 
Bank'Chmbrs,  Fawcett  St,  Sunderland,  con- 
sulting engineer  for  development  of  Nether 
Edge  Hospital.— Gleeds,  7  Clinton  Terr, 
Derby  Rd,  Nottingham,  quantity  survevors 
for  improvements  to  wards  at  Grantham 
and  Kesteven  Hospital. — Mackenzie,  Jarvis 
and  Ptnrs,  34  Victory  St,  S.W.l,  consulting 
engineers  for  admission  block,  entertain- 
ments hall  and  improvements  to  enaineering 
services  at  Middlewood  Hospital. — ^Dick, 
Everard,  Keay  and  Gimson,  6  Milbtone  La« 
Leicester,  consulting  engineers  for  accom- 
modation for  chronic  sick  at  Sunnyside 
Hospital,  Hinckley. 

SoBcncC  CC  Tender :  Extensions  to  King 
Alfred  Secondary  School,  Bumham-on-Sea, 
to  provide  180  additional  places.  Plans  under 
supervision  of  R.  H.  Gallannau^  and 
Ptnrs,  Richmond  St,  Weston-super-Mare. 
Huish  Granamar  School  planned  at  South 
Rd,  to  cost  £200.000. 


W.  Finlayson,  Stockton. 

Elan  factory. — }.  W.  Towers  and  Co^  28 
iridge  Rd,  Stockton,  plan  warehouse  and 
office  block.— B.C.  £1,063  better  lighting 
scheme  planned  for  A1  trunk  road  between 
Stockton  and  Eaglescliflfe. 

SottoB  aad  Chfi  B.C  Provision  of 
sodium  lamps  for  all  side  roads  planned. 

WalsidL  Pleck  CoocbbuUding  Industries, 
Wisemorc,  pXtai  new  premises  at  Garden  St. 
— S.  Tomkms  and  Sons,  12  Dudley  St,  plan 
Portland  St  factory  premises.— £21,870  dec- 
trie  lamp  scbeme  for  residential  roads 
planned. 

Warrinctoa.  Liverpocrf  Hospital  Board 
plans  £52.600  adaptation  of  smallpox  hos- 
pital at  Sankey. 

Walfofd.  Cayson  Electrics,  139  Queens 
Rd,  plan  factory  and  offices,  plot  14,  Green- 
hill  Cres,  Holywdl  estate. — Dawe,  Carter 
and  Ptnrs,  32  Oarendon  Ril  Watford,  archi- 
tects for  warebouse  and  offices  for  Hertford 
Handbag  Co. 

WcBngboffiMfh.  Jaqnes,  Purkis  and  Cole- 
man. 14  Spmney  Rd,  Iriingboroi^ 
Northants,  plan  Orchard  Rd,  Floedoii, 
factory. 

Wdwya  G«dca  CHy.  E.  D.  J.  Mathewt 
and  Ptnrs,  3  Edbury  St,  S.W.l.,  architects 
for  Digswell  Lodge  extensions,  for  LCI. 

WUtstaMe.  Tlie  Riverside  Press,  72a  New 
Rd,  Gravesend,  plan  factory  at  south  side 
of  Thanet  Way. 

WIciB.  Street  Lighting  Committee  plan 
£2,843  for  lighting  on 
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MEETINGS  TO  NOTE 


THURSDAY,  8  DEC 

I.E.E.  (Utilisation  Section).  ''Tfae  Determination 
of  the  Electrical  Characteristics  of  an  Arc  Fur- 
nace," J.  Ravenscroft.  Savoy  PI.  W.C.2.  5.30  p.m. 

I.E.E.  (Cambridye  Electrc^nics  and  Measurement 
Group).  "Recent  Progress  in  Microwave  Valves/* 
A.  H.  W.   Beck.  Cavendish  Laboratory.  8  p.m. 

I.E.E.  (N.  Scotland).  "Induction  Generators 
for  Electricity  Supply,"  C.  L.  C.  Allan.  Electrical 
Engineering  Depi.,  Queen's  College,  Dundee. 
7  p.m. 

FRIDAY,  9  DEC 

I.E.E.  (N.  Eastern).  "The  Shielding  of  Over- 
head Lines  Against  Lightning."  J.  H.  Grindlcy. 
Carlisle  Technical  College.  7  p.m. 

I.E.E.  (N  Scotland).  "Induction  Generators 
for  Electricity  Supply."  C.  L.  C.  Allan.  Robert 
Cordon's  Technical  College,  Aberdeen.  7.30  p.m. 

E.P.E.A.  (Meter  Engineers*  Technical  Group). 
"Electronics  and  Metering."  A.  J.  Baggott. 
Caxtoa  Hall,  Westminster,  S.W.I.  6.30  p.m. 

MONDAY,  12  DEC 

t.E.E.  (Electronics  and  Communication  Section). 
•Topology  Concepts  in  Network  Theory."  P.  R. 
Bryant.  Savoy  PI,  W.C.2.  S.30  p.m. 

I.E.E.  (Western).  "Engineering  Education  at 
the  Technical  Universities  in  Western  Germany." 
D.  B.  Welboum.  Professor  D.  B.  Spalding  and 
G.    L.    Ashdown.    Bristol    University.   6  p.m. 

I.E.E.  (N.  Staffs).  "Recent  Developmenu  in 
Colour  Television,"  I.  J.  P.  James.  Duncan  HaU. 
Stone.  7  p.m. 

IX.E.  (N.  Ireland).  "Pumped  Storage."  R.  W. 
Mounta'n.  Joint  meeting  with  Northern  Ireland 
Association  of  the  Institution  of  Civil  Engineers. 
Civil  Eng.  Dept.,  David  Keir  Bldg.  Queen's 
Univers'ty,  Belfast.  6.30  p.m. 

I.E.E.  (N.  Eastern).  Lecture:  "Street  Lighting." 
W.  R.  Stevens  and  H.  M.  Ferguson.  Neville  Hall. 
Westgate  Rd.  Newcastle  upon  Tyne.  6.15  p.m. 

I.E.E.  (Mersey  and  N.  Wales).  "The  Poten- 
tial'ties  of  Artificial  Eanh  Satellites  for  Radio- 
communication,"  W.  J.  Bray.  Town  HaU.  Chester. 
6.30  p.m. 

Birmingham  Electkic  Ct  tm.  "Subscriber  Trunk 
Dialling."  H.  E.  Francis.  Grand  Hotel.  6.13  p.m. 

I.E.S.  (Leicester).  "Stage  Lighting."  E.  E. 
Faraday  and  W.  J.  Furse.  Nottingham.  6.15  p.m. 

A.S.E.E.  (Bournemouth  and  District).  "Elec- 
tricity in  Agriculture."  C.  W.  Gould.  Grand 
Hotel.  Firvale  Rd.  8  p.m. 

A.S.E.E.  (N.W.  London).  "Infra-red  and  its 
Applications."  E.  Gradwell.  Century  Hotel. 
Wembley.  8.15  p.m. 

TUESDAY,  13  DEC 

I.E.E.  (N.  Eastern).  Lecture:  "The  Transmission 
of  News  Film  Over  the  Transatlantic  Cable." 
C.  B.  B.  Wood  and  I.  J.  Shelley.  Workington 
College  of  Further  Education.  7  p.m. 

I.E.E.  (N.  Western).  "Pharmacology  of  the 
M'nd."  Prof  A.  D.  MacDonald.  Annual  Joint 
Lecture  in  co-operation  with  the  Manchester 
University.   Engineers'  Club.   Manchester.  7  p.m. 

T.E.E.  (S.E.  Scotland).  "Energy  Resources  of 
Scotland."  C.  L.  C.  Allan  and  J.  Henderson. 
Carlton  Hotel,  North  Bridge,  Edinburgh.  7  p.m. 

I.E.E.  (London  Graduates  and  Students).  "Elec- 
itrical  Engineering  in  the  Naval  JService."  D. 
MacLaren.  Savoy  PI.  W.C.2.  6.30  p.m. 

I.E.E.  (N.  Midlands  Graduates  and  Students). 
"D'stribuiion  Design  in  Urban  Areas,"  W.  K. 
Bill'ngton.  Gt.  Northern  Hotel,  Wellington  St. 
Leeds  I.  7  p.m. 

I.E.E.  Faraday  lecture:  "Transistors  and  All 
That."  L.  J.  Davies.  Brangwyn  Hall,  Swansea. 
^.30  p.m. 

I.E.S.  "Visual  Problems  on  Motorways."  J.  M. 
Waldram.  Federation  of  British  Industr'es,  Tothill 
St,  S.W.I.  6  p.m. 

British  iNSTiTirnoN  of  Radio  Engineers 
(Electro- Acoustics  Group).  "A  Pulse  Multiplex 
Stereophonic  Bmadcast"ng  System."  G.  D. 
Browne.  London  School  of  Hygiene  and  Tropical 
Medicine.  Keppel  St.  W.C.I.  6.30  p.m. 

A.S.E.E.  (Aldershot  and  Districts).  "Tele- 
vision." A.  W.  Binnie.  Queen*s  Hotel.  High 
St.  8  p.m. 

A.S.E.E.  (Chester  and  District).  "Electrical 
EouipTicnt  in  the  Refrigeration  Industry,"  A. 
Etherington.  Westminster  Hotel,  City  Rd. 
7.45  p.m. 

A.S.E.E.  (PortsTiouih  and  District).  "Corrosion 
In  Acti'^n,"  CoTm-ttre  Rootis,  Ministry  of 
Labour  Offices.  Lake  Rd.  7.30  p.m. 

A.S.E.E.  (York).  "The  Protection  of  Electrical 
Installations,"  J.  A.  Robbins.  Royal  Station 
Hotel.   7.30  p.m. 

A.S.E.E.  (Oxford  and  Districts).  "The  Testing 
of  an  Electrical  Installation,"  T.  Howell.  Employ- 
inent  Exchange.  8  p.m. 


WEDNESDAY,  14  DEC 

I.E.E.  (Supply  Section).  "A  Basis  for  Short- 
Circuit  Ratings  for  Paper-Insulated  Cables  up 
to  11  kV,"  L.  Gosland  and  R.  G.  Parr,  and 
"Short-Circuit  Ratings  for  Mains  Cables."  G.  S. 
Buckingham.   Savoy   PI,    W.C.2.   5.30   p.m. 

I.E.E.  (S.  Western).  "The  Application  of 
Irradiation  in  Industry."  M.  C.  Crowley-MiUlng. 
Exeter  University,   Exeter.   3  p.m. 

I.E.E.  (N  Lanes).  "Dlscriminat'on  Between 
H.R.C.  Fuses,"  E.  Jacks.  N.W.E.B.  Lecture 
Theatre,   Jubilee   St,    Blackburn.    7.15   p.m. 

I.E.E.  (Rugby).  "Some  Considerations  in  the 
Application  of  Power  Rectifiers  and  Converters," 
J.  P.  McBreen.  Rugby  College  of  Technology 
and  Arts.  Rugby.  6.30  p.m. 

I.E.E.  (Sheftield).  "The  Determination  of  the 
Electrical  Characteri.stics  of  an  Arc  Furnace," 
J.  Ravenscroft.  University,  Mappin  St,  Sheffield. 
6.30  p.m. 

I.E.E.  (S.W.  Scotland).  "The  Protection  of 
Electrical  Systems,"  H.  G.  Bell.  Institution  of 
Engineers  and  Shipbuilders,  39  Elmbank  Cres. 
Glasgow.  6  p.m. 

Institution  op  Mechanical  Engineers. 
"Machine  Tool  Research.  Design  and  Utilisa- 
tion." Dr  D.  F.  GaUoway.  Birdcage  Walk« 
S.W.I.  6  p.m. 

Women's  ENoiNEERtNO  Society  (London). 
"Power  Transmission  by  Submarine  Cable." 
Capt  F.  Potts.  "Hope  House,"  45  Great  Peter 
St,  S.W.I.  7  p.m. 

Royal  Society  of  Arts.  "The  Functions  of 
Trade  Unions  in  Industry  and  Commerce,"  W.  J. 
Carron.  John  Adam  St.  w.C.2.  6  p.m. 

Society  op  Instrument  Technology  (Control 
Section).  "Speed  Control  of  Aircraft  Gas  Turbines 
for  Jet  Propulsion."  R.  J.  Walsh  and  R.  W. 
Haigh.  26  Gt.  Portland  St.  W.l.  7  p.m. 

Society  op  iNSTRUMFhrr  Technology  (BristoO. 
Discussion:  "Automation:  Who  Beneflis?" 
Transport  Hse.  Victoria  St,  Bristol   1.  7..10  p.m. 

Society  op  Instrument  Technology  (Chelten- 
ham). "Automatic  Transmission."  E.  NichoL 
Belle  Vue  Hotel.  7.30  p.m. 

I.E.S.  (Sheffield).  "Chance  and  Vision,"  D.  L. 
Smare.  Grand  Hotel.  6.30  p.m. 

BRIT1.SH       iNSTITtmON      OP      RaDIO       ENGINEERS 

(Merseyside).  "V.H.F.  Sound  Broadcasting.** 
L.  G.  Dive.  The  Adelphi  Hotel.  Liverpool.  7  p.m. 
Briti.sh  Institution  op  Radio  Engineers 
(Southern).  "Some  New  Piezo-clectric  Devices," 
A.  E.  Crawford.  Lanchester  Bldg,  Um'vershy  of 
Southampton.  7  p.m. 

Plastics  iNSTinm!  (Yorks).  "Dip  Coating.*' 
D.  Sharp.  St.  Mark's  Hse,  186  Woodside  La. 
Leeds.  7.  IS  p.m. 

A.S.E.E.  (Birmingham).   "Plant   Engineering  In 


the  Food  Industry."  L.  A.  Hand.  Exchange  lad 
Engineer.ng  Centre.  Stephenson  PI.  7.30  pjn. 

A.S.E.E.  (Luton).  "The  National  Inspectkn 
Council,"  H.  C.  Breeze.  Luton  (>>lkge  of  Tech- 
nology, Park  Sq.  8.15  p.m. 

A.S.E.E.  (Wolverhampton  and  Dblrici). 
"Modem  Light  Sources  and  their  AppUcatkm." 
W.  A.  R.  Stoyle.  Chamber  of  Commerce.  Di«ria 
Bank  Chmbrs.  Lichfield  St.  7.45  pja. 

THURSDAY,  15  DEC. 

I.E.E.  (Education  Circle).  Discussion:  "Bam 
to  Pass  Exam  nations  or  the  Fsydaakm  of 
Study."  Savoy  PI.  W.C.2.  6  p.m. 

I.E.E.  (Southern).  Annual  dinner  and  dance. 
The  Polygon  Hotel.  Southampton. 

I.E.E.  (Irish).  "Terminal  Equipment  for  Higli 
Voltage  D.C.  Schemes,"  Professor  C.  T.  G. 
Dillon.  Physical  Laboratory,  Trinity  Coikge, 
Dubl.'n.  6  p.m. 

iNSTiTimoN  OP  Mechanical  Engineers  (Nuclear 
Energy  Group).  Discussion:  "The  Impact  of  a 
Three-Fuel  Economy."  Birdcage  Walk.  S.W.I. 
6  p.m. 

Chelmsford  Engineering  SociETy.  "Tbe 
Genealogy  of  Remote  Control."  A.  L.  Hancock. 
Crompton*s  Soc  al  Hall.  7.30  p.ni. 

S.  Wales  Institute  op  Engineers.  "Experi- 
ments in  S.  Wales  with  an  Instrumented  C<m1 
Plough."  L.  FinkeUtein.  W.  T.  A.  Morgtn, 
C.  D.  Pomeroy  and  V.  M.  Thomas,  hmimif 
BIdgs.  Park  PI.  Cardiff.  6  p.m. 

Diesel  Engineers  and  Users'  AssonATioR. 
"Report  on  Diesel  Engine  Working  Costs  and 
Performance  1959-60."  Institmc  of  Marine  £»• 
gineers.  76  Mark  La,  E.C.3.  2.30  p.m. 

iNSTiTtJTiON  OP  Production  ENcmfss 
(Southern).  "Electronic  Data  Processing  ADicd 
to  Production  Engineering."  F.  W.  PurchalL 
George  Hotel.  King  St.    Read'ng.  7.30  p.m. 

Society  op  Instrument  TEaiNai.OGY  CChe«crl 
Joint  meeting  with  North  Walc«  Metalluriktl 
Society.  "Instrumentation  in  Steelmaking."  N.  P. 
Bacon.  Blossoms  Hotel.  7  p.m. 

A.S.E.E.  (S.  London  Branch).  "Maaaferoent 
and  Util  sat'on."  Greyhound  Hotel.  Htgh  St, 
Croydon.  8  p.m. 

FRIDAY,  16  DEC. 

I.E.E.  (Mersey  and  N.  Wales).  "The  lo|. 
motor— A  Cylindrical  Bnishiess  VariaMe-wSpecd 
Induction  Motor."  Prof  F.  C.  Wniiams.  F.  R. 
La'thwaite.  J.  F.  Eastham  and  L.  S.  Plnoa. 
Town  Hall,  Chester.  6.30  p.m. 

A.S.E.E.  (Stoke  and  Crewe).  "The  Factories 
Act  and  the  Electrical  Engineer."  G.  L.  Leiglitoe. 
Grand  Hotel,  Hanley.  7.30  p.m. 

SATURDAY,  17  DEC 

A.S.E.E.  Gala  Ladifs'  Night.  QoumatfA 
Rooms.  Gt.  Queen  St.  W.C.2. 


GAZETTE  ANNOUNCEMENTS 


BANKRUPTCY  ACTS 
Receiving  Order 

Bradford.  H.  Rose,  electrical  goods  whole- 
saler, carrying  on  business  at  5  Carlisle 
Terr.  Bradford  8.  Receiving  order  dated 
22  Nov. 

First  Meeting  and  Public  Examination 

Norwich.  B.  G.  Firman,  electrician, 
formerly  carrying  on  business  as  Extol 
Electrics,  at  1  Hopewell  Terr,  Elvington. 
First  meeting:  11  a.m.,  8  Dec.,  at  Norfolk 
Hse,  Exchange  St,  Norwich ;  and  public 
examination:  10  a.m.,  24  Jan.,  at  Shirehall, 
Norwich. 

Intended   Dividends 

Luton.  C.  R.  Qarke,  electrical  contractor, 
formerly  carrying  on  business  at  Kingham 
Way.  Last  day  for  receiving  proofs  for 
intended  dividend:  10  Dec,  to  trustee: 
C.  A.  Taylor,  15  Guildhall  Rd,  Northamp- 
ton. 

Macclesfield.  C.  Davies.  electrical  con- 
tractor, of  39  Moss  Brow,  West  Bollineton. 
Last  day  for  receiving  proofs  for  intended 
dividend:  12  Dec.  to  trustee:  G.  H.  Eaves, 
47  Mosley  St,  Manchester  2. 

Plymoiith.  L.  W.  Brown,  radio,  television 
and  electrical  engineer  and  dealer,  carrying 
on  business  at  18  Lower  Lux  St.  Liskeard. 
Last  day  tor  receiving  proofs  for  intended 
dwid'^nd:  n  Dp'*..  to  trustee:  A.  D. 
Gwvther,  First  Floor,  Royal  Bldg,  St. 
Andrew's  Cross,  Plymouth. 

Blackpool.  G.  Green,  battery  assembler, 


formerly  carrying  on  business  as  FyMe 
Batteries  at  79  Back  High  St.  La^  day  for 
receiving  proofs  for  intended  dividend:  20 
Dec,  to  trustee:  J.  A.  Freeman,  8  Man- 
chester Rd,  Bury,  Lanes. 

COMPANIES   ACTS 

Trinity  Electric  Co.  Ltd.  Last  day  for 
receiving  proofs  for  intended  payment  to 
D-eferential  creditors:  10  Dec.  to  liquidator: 
F.  M.  Collins,  Inveresk  Hse,  346  Sinnd, 

W.\.'.^. 

AJ.C.  Electrics  Ltd.  Petition  for  winding- 
up  to  be  heard  before  the  Hieh  Court  of 
Justice,  Strand,  W.C.2,  on  12  Dec.  Persons 
intending  to  appear  to  notify  Cochrane  and 
Cripwell,  119  Finsbury  Pavement,  E.C,  by 
1  p.m.,  10  Dec. 

S.A.L.  Electrical  Ltd.  Petition  for  winding- 
up  to  be  heard  before  the  Hieh  Court  of 
Justice.  Strand,  W.C.2,  on  12  Dec.  Persons 
intending  to  appear  to  notify  Edwin  Coe 
and  CaMer  Woods,  7  New  Court,  Lincoln*s 
Inn,  W.C.2,  by  1  p.m.,  10  Dec. 

Jacqoes  (Electrical)  Ltd.  and  MilfanaBf  of 
Putney  Ltd.  Petitions  for  winding-up  to  be 
heard  befo^-e  the  High  Court  of  Jusiice, 
Strand,  W.C.2.  on  12  Dec.  Persons  intend- 
ing to  aopear  to  notify  Cochrane  and  Crip- 
well, 119  Finsbury  Pavement,  E.C2,  by  1 
p.m.,  10  Dec 

F.  a^d  S.  Domestic  AppHaaccs  OMrtoa) 
Lti.  First  meetinns  of  creditors  and  con- 
t-ibutorics  to  be  held  at  Room  401,  InvcicdL 
Hse.  346  Strand,  W.C.2.  on  13  Dec,  at 
10.15  and   10.45  ajn.,  respectively. 
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^'  The  above  unique 

_y^  switchboard  was  designed  and 

constructed  to  the  specific 
requirements  of  a  customer.  It  is 
symbolic  of  the  comprehensive  service 
that  is  inherent  in  Aeroflex  Fluvent  switchgear. 


For  technical  (teiails  of  these  switchboards  and  the  Aetoflex 
fuses  with  which  they  are  equipped,  please  send  for  Lists 
SBi  and  CF2. 


Parmiter  Hope  &  Sugden  Ltd. 
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Landan  :  H  Vlcloria  Slrtel,  S.W.I  Ohiow  i  5  Soincriet  Place,  C.3. 


MANCHESTER  12 

irmliivliani :  39/41  Cam  Laiw, «. 
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Quickest  boilt^g*" 
^  for  QUICKEST  Stef, 


ELEaRICAL    APPLIANCES    &    GROUND    BASE    ALUMINIUM    HOLLOWARE 


Now  filled  with  a  2,500  wait  clement,  the 
"SIREN"  Whistling  Kettle  boils  quickest  of 
all.  The  "SIREN"  is  but  one  of  the  many  fine 
appliances  in  the  Swan  Brand  range.  Stock 
and  sell  Swan  Brand  NOW,  for  the  quickest 
sales  of  all. 


Big   Space    ADVERTISING 

in  leading  womens  journals  is 
creating  increased  sales  for 
SWAN  BRAND. 
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SDAY  15    DECEMBER.    If60 

d  as  a  Newspaper  Volum«  1 38  No.  24 


lur  IUpid#  dm  DounrMy      ^  909 

teur  nuci6aire  h  reproduction  rapid*  da  Dounreay 
ilque  souci  eo  novembre  de  I'an  dernier.  Par  la 
illut  le  farmer  dans  le  but  d'y  effectuer  certainet 
ons  comprenant  I*  remplacement  du  noyau 
age.  11  fatlut  6galemant  taire  certains  change- 
vue  de  pr6vanir  le  coincement  d*  la  bielle  de 
Bt  I'introduction  de  gaz  oxydanti  dans  Talliaae 
Tt-potassium  employ^  pour  t'enl^venrtent  de  la 
u  noyau.  II  est  envisage  d'augmenter  T^nergie 
tiain  et  il  davrait  dtre  possible  d'attaindre.  en 
.  une  operation  de  15/20  MW. 

urs  Autorigulafeurs— 2i^me  Pertle  ...    912 

onceptions  d'altarnataurs  autor^ulafeurt  pour 
B  la  marina  ont  des  compensations  et  pour  le 
mt  de  courant  et  pour  r6l6ment  de  changement 
de  la  charge.  Dans  chacun  des  cas,  un  alter- 
I  construction  conventionnelle  est  utilise 

Uiine  pour  Turbines 916 

IS  grands  aroupes  techniques  ont  centralist  dans 
usine  la  ^brication  de  turbines  h  vapeur  et  de 
k  expansion  k  gaz.  Das  laboratoires  d[inspection 
iveloppemant  tr^s  complets  ont  M  inclus.  Les 
ns  d'essais  consistent  de  chaudi^res  h  vapeur 
hargement  h  vapeur  de  turbines  ayant  un  rende- 
limum  de  5  MW  et  pour  quatre  gaz^tficateurs  h 
re  pour  la  verification  d'essais  sur  I'axpansion  des 
las  turbines,  h  un  maximum  de  10,000  c.v. 

ttiques  des  Fours  k  Arc  Elechlques 923 

a  pouvoir  determiner  les  caract6ristiques  61ec- 
9S  fours  k  arc  pour  la  fusion  da  lacier,  un  essai 
circuit  simple  peut  etre  employ^.  Comme  r6suttat. 
imme  peut-6tre  trac6  dans  le  but  d'obtenir  des 
qui  soient  suffisamment  pr6cis  pour  en  arriver  h 
)ratiques. 


iktor   DOUNREAY 


I  •  •  •  •  I 


909 


hnelle.  regenerative  Reaktor  (Britreaktor)  des 
(fverks  DOUNREAY  (schottland)  erreichte  im 
r  1959  den  kritischen  Betriabszustand.  Er  wurde 
(sar  Betriab  ganommen  zur  Durchfuhrung  gewisser 
Deiten,  bei  denen  dar  Kernaufbau  arneuert  wurde 
>truktionsanderungan  vorganomman  wurden  mit 
das  Hangenbleiben  der  Regelstabe  sowie  das 
I  oxydierendar  Gase  durch  die  zur  WSrmeableit- 
dem  Kern  varwendeta  Natrium-Kaliumlagierung 
lern.  Nachstes  Jahr  soli  die  Leistung  dieses  Kraft- 
rart  erhoht  werden,  dass  sie  bis  Jahrasende 
.W.  betragt. 

ilnde  Wechselstromgenaratoren,  II  ...    912 

hen  warden  drei  varschiedene.  fur  den  Einbau 
I  gealgnate  Konstruktionen,  die  sowohl  Strom- 
igen  wie  Anderungen  des  Leistungsbedarfs 
en  ausgleichen.  In  alien  drei  Fallen  ist  der 
-e    Wechselstromgenerator    von    herkommlicher 


BU       •••       •••       •••       •••       •••       •••    WW  w 

ruppe  namhafter  Maschinenbaufirmen  hat  die 
g  von  Dampfturbinen,  Gasturbinen  und  Expan- 
roinen  in  einem  Werk  zusammengefasst.  Das 
rk  verfugt  uber  ausgedehnte  Prufanlagen  und 
boratorien,  darunter  eine  Dampfkesselanlage 
dbebeaufschlagung  von  Dampfturbinen  mit  einer 
MW  entsprechenden  Leistung  sowie  vier  auf 
arbeitende  Vergasungsgerate,  mit  denen  Expan- 
rbinen  fur  Leistungen  bis  zu  10  000  PS  gepruft 
nnen. 

elektrischer  LiehbogenSfen  923 

fe  einer  einziqen  Kurzschlussprobe  lassen  sich 
ischen  Kennziffer  eines  zur  Stahlschmeize  aus- 
Lichtboaenofens  ermitteln.  Die  Genauigkeit 
suf  beruhendn  Diagrams  reicht  fur  die  meisten 
I  Zwecke  a  us. 


I3ILlB(S^<^IM(9iiIL 


SARDINIA    HOUSE.  SARDINIA  STREET,   LONDON,  W.C2 
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Early  planning  ensures  economic, 
efficient  and  effective  boiler  plant 

Right  at  the  outset,  when  new  boiler  installations  have  to  be  considered,  constiltadcHi  whfa 
IC  boiler  engineers  helps  to  resolve  the  problems  of  selecting  the  most  suitable  plant. 
The  importance  of  early  discussions  about  boiler  plant  cannot  be  over  emphasized.  Selection 
of  operating  conditions,  boiler  output,  the  choice  of  fuel,  method  of  firing,  and  the  site 
limitations,  are  but  a  few  of  the  basic  problems  which  can  be  resolved  by  early  planning. 
Take  advantage  of  this  IC  service,  backed  by  world  wide  experience,  design,  researdi, 
manufacturing,  and  installation  facilities. 
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Comment 


STANDARDS  FOR  APPROVAL 

Publication  last  week  of  two  important  British  Standards  for  domestic  electrical 
appliances  brings  a  reminder  that  standards  in  this  category  must  now  be  looked 
at  in  the  light  of  the  imminent  operation  of  the  British  Electrical  Approvals  Board 
for  Domestic  Appliances  (BEAB).  It  is  this  body  which  will  operate  the  long- 
heralded  electrical  industry's  approvals  maiic  scheme,  and  one  of  its  first  decisions 
has  been  to  contract-out  from  any  intention  of  producing  test  specifications  itself. 
It  will  award  its  mark  to  equipment  that  satisfies  an  appropriate  British  Standard 
— or.  more  precisely,  the  safety  clauses  of  a  British  Standard.  This  is  a  distinction 
that  may  prove  troublesome  when  the  scheme  gets  going,  although  those  responsible 
are  confident  that  no  major  difficulty  will  result.  It  is  noticeable  that  of  the  two 
standards  appearing  last  week,  that  on  electric  domestic  irons,  a  revision,  includes 
safety  precautions  and  operating  requirements;  while  the  standard  on  domestic 
electric  clothes-washing  machines  ''does  not  deal  with  performance  requirements 
but  is  concerned  primarily  with  safety  precautions."  Until  some  new  specification  is 
produced — ^and  there  is  rumour  that  a  British  Standard  may  be  prepared  concerned 
solely  with  safety  requirements  for  domestic  electrical  appliances — ^the  fact  that  the 
BEAB  mark  will  presumably  indicate  something  less  than  full  compliance  with  the 
BS  on  irons,  must  cause  confusion;  especially  as  that  standard,  like  others  in  its 
field,  includes  a  reference  to  the  BSI  kite  mark  as  an  indication  that  all  requirements 
are  satisfied.  Nor  is  the  washing  machines  standard  free  of  clauses  that  might  not 
attract  BEAB  checking.  No  doubt  ways  around  these  difficulties  will  be  found. 
What  the  electrical  industry  will  want  to  be  assured  is  that  the  solutions  will  not 
be  such  that  the  new  scheme  is  lowered  in  the  estimation  of  the  public,  who  in 
any  case  are  unlikely  to  take  kindly  to  the  realisation  that  the  mark  will  imply 
safety  only,  not  quality  in  any  other  sense. 

DO  UN  RE  AY  PROGRESS 

When  the  Dounreay  fast-breeder  reactor  experiment  was  first  conceived, 
uncertainties  about  fuel  supplies  generally,  and  fissile  fuel  in  particular,  made  its 
breeder  characteristic  an  outstanding  attraction.  Today,  the  possibility  that  a 
commercial  reactor  operating  on  this  principle  may  produce  more  fissile  fuel  than 
is  fed  into  it  is  of  secondary  importance  and  imlikely  to  be  a  major  factor  in  planning. 
However,  the  other  characteristic  of  the  system,  that  it  uses  "fast"  neutrons, 
without  slowing  them  down  by  a  moderator  after  they  are  bom  in  a  fission 
process,  has  grown   in   significance.  The  fast  fission  process  offers  potentially 
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promising  conditions  for  using  the  plutonium  which 
will  be  an  unavoidable  by-product  of  the  gas-cooled, 
graphite-moderated,  natural  uranium  reactors  soon 
to  come  into  operation  on  the  supply  systems.  Thus» 
at  present,  UK  policy  sees  the  fast-breeder  reactor 
as  a  type  required  for  the  1970s,  probably  as  an 
ancillary  to  plutonium-produdng  reactors  using 
natural  or  slightly  enriched  uranium,  which  will  con- 
tinue to  be  built  even  after  fast  reactors  have  proved 
themselves  practicable.  Progress  in  that  direction 
was  considered  last  week  at  a  symposium  organised 
by  the  Institution  of  Mechanical  Engineers.  As 
always  when  Dounreay  is  considered,  the  ingenuity 
of  the  mechanical  engineering  stood  out  in  what  was 
a  generaUy  satisfactory  progress  report.  But  it  is  clear 
that  the  coolant  problem,  with  its  reliance  on  liquid 
metals  for  removing  heat  from  a  core  that  operates 
at  extremely  high  power  densities,  is  proving 
extremely  troublesome. 

PAY  BY  RESULTS 

How  to  pay  a  bonus  to  maintenance  staff  in  factories 
is  a  problem  that  has  engaged  the  attention  of  many 
works  engineers.  The  difficulties  are  apparent;  it  is 
not  easy  to  set  a  standard  output  and,  in  any  case, 
lots  of  hard  work  by  maintenance  staff  may  signify 
a  lot  of  breakdowns,  which,  from  the  production 
point  of  view,  it  is  far  better  to  be  without.  A  partial 
solution  is  to  let  maintenance  men  share  in  general 
linroduction  bonus  earnings  through  some  linking 
formula,  but  if  that  is  done  the  connection  between 
maintenance  effort  and  the  return  is  undesirably 
tenuous.  An  ingenious  solution  is  described  in  an 
article  in  our  Industrial  Electricity  feature;  to  tie 
a  bonus  payment  to  the  time  for  which  production 
machines  are  available.  Put  another  way  round,  the 
bonus  depends  on  the  success  of  the  maintenance 
staff  in  preventing  unscheduled  breakdowns.  The 
scheme  is  tied  as  well  to  more  easily  measured  work 
effort  on  new  installation  and  modification  jobs,  but 
it  is  the  ''machine  non-availability  factor"  feature, 
as  those  operating  the  scheme  name  it,  that  makes  it 
particularly  worth  the  attention  of  works  engineers. 
The  snag  would  seem  to  lie  in  negotiation  of  the 
starting  point,  a  standard  for  this  ''machine  non- 
availability factor,"  but  this  has  been  overcome  at 
one  works,  at  least 

HIGH*COST  H.V.  AMENITY 

The  decision  of  the  CEGB  to  move  to  four- 
conductor  bundles  for  its  future  bulk-transmission 
lines,  noted  briefly  in  our  pages  last  week,  represents 
a  major  investment  in  meeting  amenity  objections 
to  overhead  lines.  This  effect  of  the  change  was 
rather  overshadowed  in  the  official  announcement 
by  the  somewhat  nominal,  if  grand-sounding,  change 
from  380  kV  to  400  kV  as  the  stated  voltage  for 
the  lines.  In  contrast,  the  change  in  conductor 
arrangement  is. both  significant  and  expensive.  Four- 
conductor  bundles  using  the  standard  0*4  sq  in. 


copper-equivalent  s.c.a.  conductors  will  necessitate 
heavier  towers,  which  in  turn  are  to  be  taller.  The 
main  outcome  of  the  change  will  be  that  quite  often 
a  single  line  of  double-circuit  towers  will  suffice 
where  two  lines  of  towers  would  have  been  needed 
before.  This  means  less  lines  and  less  wayieave 
trouble,  so  it  is  a  substantial  contribution  to  amenity. 
However,  doubling  the  conductor  area  is  not  going 
to  double  the  transmission  capacity  of  the  lines; 
increasingly,  stability  considerations  set  the  limit  to 
what  a  major  transmission  line  will  carry  in  the 
CEGB  system,  rather  than  the  current  rating  of  the 
conductors  as  determined  by  thermal  considerations. 
From  the  stability  aspect,  it  is  voltage  and  (through 
its  effect  on  reactance)  conductor  configuration  that 
have  most  effect  on  permissible  line  loading.  The 
four-conductor  bundle  design  will  help  to  a  limited 
extent  in  this  respect,  but  not  proportionately  to  its 
greater  area,  as  the  official  estimates  show:  2,000 
MW    for   a    double-circuit    with    twin   conductor 
bundles  and  3,000  MW  f(M:  four-conductor  bundles. 
Thus,  the  change  has  limited  technical  advantage,  a 
fact  which  should  be  brought  home  to  those  who  are 
most  vociferous  about  amenity.  They  have  got  to  be 
persuaded  that  towers  20  ft  higher  and  twice  the 
subtended  angle  of  conductors  across  the  skyline 
have  been  decided  on  in  their  interests  at  consider- 
able cost  to  the  ordinary  consumer. 

A  CASE  FOR  LIGHTING  MOTORWAYS 

Government  policy  at  present  is  firm  that  there 
should  be  no  general  lighting  on  motorways;  but 
experience  abroad  permits  some  doubt  as  to  whether 
that  decision  will  remain  as  traffic  density  increases 
on  a  growing  mileage  of  British  motorways.  If  there 
should  be  a  move  to  lighting,  it  is  clearly  unsatis- 
factory to  assume  that  the  lighting  design  criteria 
should  be  the  same  as  for  normal,  non-reserved, 
traffic  routes.  The  paper  which  Mr  J.  M.  Waldram 
presented  this  week  to  the  Illuminating  Engineering 
Society  tackles  this  basic  question  from  the  aspect 
of  the  assistance  the  motorway  user  requires  bom 
artificial  lighting;  and  he  concludes  with  a  list  of 
desiderata  which  will  try  the  abilities  of  both  equip- 
ment manufacturer  and  public  lighting  engineer  if 
full-length  lighting  is  called  for.  Yet,  although  this 
specification  is  the  declared  limited  object  of  the 
work  which  the  paper  reports,  almost  inevitably  it 
builds  up  a  powerful  statement  of  the  case  for  light- 
ing— at  least,  if  it  is  accepted  that  the  motorways 
will  be  used  to  the  extent  which  can  justify  the  high 
cost  of  their  construction.  Absence  of  lighting  implies 
acceptance  of  driving  on  headlights;  and  that  is  made 
to  sound  marginally  satisfactory  with  present  trafSc 
densities,  and  a  highly  doubtful  exercise  if  night  traffic 
becomes  moderately  heavy.  Nor  does  the  problem 
stop  there.  Some  natural  hazards,  notably  patchy  fog, 
are  catered  for  far  more  safely  if 
there  is  some  general  lighting. 
All    this   makes   present   policy 
appear  highly  suspect. 


This  week's  quick  summary  of  electrical  news  faces  advertisement  page  20 
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KjRESS  with  Ihe  UKAEA's  experimental  ouclear 
:actor  at  Dounreay  was  considered  at  a  symposium 
Tanged  by  the  Institution  of  Mechanical  Engineers 
«k.  The  papers  presented  describe  constructional 
immissioning  experience  as  well  as  dealing  with 
]  and  metallurgical  topics.  The  background  to  the 
ay  experiment  is  sketched  in  an  introductory  paper 

R.  V.  Moore,  a.c,  b.sc.(eno.}.  m.i.mech.e.,  and 
Hurst,  OM.,  i4.sc.,  PH1>. 

ireay  as  a  project  dates  from  1951,  when  the  fast- 
g  idea  first  began  to  receive  serious  eogineeriDg 
TatioD  Id  the  UK.  In  fast  reactors,  the  neutrons 
[  when  a  nucleus  fissions  are  not  slowed  down 
rated")  as  with  graphite  reactors  before  Continuing 
lin  reaction  by  causing  further  fissions.  The  physics 

process  is  such  that  natural  uranium  cannot  be 
ut,  on  the  other  hand,  there  is  less  concern  about 
ion  of  neutrons  in  structural  materials  within  the 
id  there  is  a  good  chance  of  using  plutonium  as 
Further,  the  neutron  economy  is  such  that  "breed- 
:  possible;  more  fissile  nuclei  may  be  generated 
1  productive  absorption  of  neutrons  than  are  used 
iustaining  the  chain  reaction, 
reactor  is  essentially  a  highly-rated  device,  with  a 
;ore,  and  a  high  power/ volume  ratio.  Leakage  of 
IS  from  the  core  is  an  important  factor  and  to 
v  them  it  is  necessary  to  surround  the  core  by  a 
:  of  natural  or  depleted  uranium  in  which  U238 

transmuted  into  Pu239.  Power  rating  in  a  fast 

may  be  about  1   MW/kg  fuel  as  against  1  MW/ 
for  graphite -moderated  natural  uranium  reactors. 
Dounreay  project  has  five  main  purposes: 
To  explore  the  operating  and  safety  characteristics  of 
;lass  of  reactor. 

To  examine  the  kinetic  behaviour  of  the  reactor  when 
cted  to  imposed  changes  in  reactivity  or  coolant  flow 

To  provide  a  fast-neutron  (!ux -irradiation  facility  for 
eveiopment  of  fast-reaclor  fuels  and  structural  materials. 
To  further  the  develonmeni  of  liquid-metal  circuits. 
To  investigate  generally  problems  associated  with  the 
f  pi u Ionium-based  fuel. 

general  arrangement  of  the  reactor  is  shown  in 
.  At  present,  metallic  fuels  are  used,  although 
ration  is  being  given  (o  other  forms  such  as  oxide 
rbide  ceramics  and  dispersions  of  such  ceramics  or 
:  inter-melallic  compounds  in  matrices  of  stainless 
-  molybdenum. 

removal  from  the  compact  core  is  one  of  the  major 
ns  in  a  fast  reactor,  and  liquid  metals  have  proved 
larly  attractive  in  this  respect.  Sodium  has  many 
iges,  including  good  resistance  to  irradiation 
!,  high  boiling  point,  good  heat  transfer  charac- 
1  and  relative  inexpensiveness.  However,  sodium  has 
ing  point  above  the  usual  ambient  temperature,  so 
!  system  must  be  kept  hot  at  all  times  and  it  becomes 
ganuna  active  after  irradiation,  so  that  heavy  shield- 


ing of  coolant  circuits  is  necessary.  There  are  corrosion 
problems  as  well,  and  special  precautions  have  to  be  taken 
to  prevent  contact  between  sodium  and  water,  which  react 
violently  together.  Although  there  has  been  much  advance 
in  sodium  technology,  the  authors  observe  that  there  is 
still  much  to  be  learned.  At  Dounreay,  sodium  is  used  in 
an  alloy  with  potassium  (70%-3O%)  to  lower  the  freezing 
point  from  98°C  for  sodium  to  40°C  for  the  alloy.  This 
worsens  the  heat  transfer  properties,  increases  the  cost 
and  makes  the  problem  of  reaction  with  water  and  air 
more  difficult. 

Control  of  the  reactor  is  carried  out  by  moving  fuel 
in  and  out  of  the  core. 

Looking  to  Ihe  future  nuclear  power  programme  of  the 
UK,  the  authors  mention  particularly  that  by  1970  there 
will  be  large  stocks  of  plutonium  available  from  graphite- 
moderated  reactors.  Since  the  fast-breeder  reactors  are 
efficient  users  of  plutonium,  they  appear  a  suitable 
complementary  type  of  plant  to  such  thermal  reactors. 
Dounreay  is  only  an  experimental  project;  it  is  thought 
"highly  likely"  that  before  a  larger  commercial  fast  reactor 
is  built  a  prototype  unit  will  have  to  be  designed,  built 
and  operated.  Formative  stages  of  such  a  project  have 
already  begun. 

Construction 

The  reactor  contains  367  annular  fuel  elements  composed 
of  uranium,  and  45%  enriched  uranium  in  a  core  measur- 
ing 21  in.  diameter  by  21  in.  in  height  The  natural  uranium 
breeder  surrounds  the  core  at  Ihe  sides  and  top.  The  core 
is  designed  for  a  heat  rating  of  60  MW  using  sodium 
potassium  alloy  (NaK),  but  it  is  anticipated  that  this 
rating  could  be  increased  to  85  MW  if  sodium  only  is 
used  for  the  coolant.  Each  fuel  element  is  housed  in  an 
annular  can  with  an  outer  sheath  of  0-02  in.  thick  niobium 
End  an  inper  sheath  of  002  in,  thick  vanadium.  The 
breeder  actually  consists  of  uranium  plugs  inserted  inthe 
top  of  the  fuel  elements  and,  tn  addition,  a  radial  section 
of  2.000  uranium  elements  surrounding  the  core. 

Reactivity  can  be  controlled  by  moving  12  groups, 
each  containing  ten  elements.  By  arranging  for  (he  groups 


*  The  design,  construction  and  commissioning  of  the 
Dounreay  reactor  was  described  in  three  papers  by  Messrs 
J,  Tatiock,  R.  R.  Matthews,  J.  L.  Phillips  and  others.  Two 
additional  papers,  outside  the  scope  of  this  article,  dealt  with 
problems  of  reactor  metallurgy  and  physics. 
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to  be  actuated  from  below,  it  is 
possible  to  control  the  reactivity 
during  shut-down. 

By  using  a  vanadium  internal 
canning  material  for  the  fuel  element, 
directional  control  of  the  fuel  is 
ensured  if,  owing  to  an  excessive 
temperature  being  attained,  the  fuel 
melts.  In  such  an  eventuality  the  fuel 
would  be  guided,  by  the  outer  niobium 
can,  into  the  specially  designed  base 
of  ibe  core. 

Heat  generated  in  the  core  is 
removed  by  circulating  NaK  alloy 
downwards,  around  and  through  the 
fuel  elements.  The  coolant  then  enters 
primary  heat  exchangers  outside  the 
core,  where  the  heat  is  transferred  to  a 
secondary  circuit  also  containing  NaK 
alloy.  The  secondary  circuit  incor- 
porates alloy/ water  beat  exchangers 
and,  since  it  is  essential  to  prevent  any 
possibility  of  a  leak  developing 
between  the  alloy  and  water  circuits, 
these  heat  exchangers  have  the  watei 
and  alloy  circuits  in  quite  separate  lubes.  Heat  transfer  is 
effected  through  copper  lamioalions  brazed  to  the  stainless 
steel  circulating  tubes.  Sleam  from  the  secondary  beat 
exchanger  can  be  used  to  drive  a  conventional  15  MW, 
150  Ib/sq  in.  gauge,  270''C  turbo-alternator. 

The  alloy  coolant  is  circulated  by  electromagnetic 
pumps  and,  since  these  are  completely  lagged,  the  windings 
must  withstand  a  hot  spot  temperature  of  240''C,  heat 
being  removed  only  by  the  alloy  coolant.  The  pumps  are 
insulated  with  class  "H"  insulation  and  have  specially 
developed  inorganic  insulation,  anticipated  to  have  a  life 
of  at  least  five  years. 

Altogether,  there  are  24  primary  cooling  circuits,  each 
with  one  electromagnetic  pump.  The  pumps  are  linear 
three-phase  induction  motors  which  circulate  the  aUoy 
coolant  by  induced  currents.  Flow  is  controlled  by  varying 
the  voltage  applied  to  the  pump  siator  winding.  Similar 
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flf.  3.  Intlde  the  pretmre  dome.  The  top  of  the  stainlett  iteel  preiiure  vessel  is  yisjble 
nactor  vault  surrounded  by  the  control  rod  and  ion  chamber  aperatinf  gear 


Fit-  2.  General  arrangement  of  the  reactor.  The  heat  exchanger  and  generotor  hotna  ait  onttetf 


pumps  circulate  the  alloy  in  the  secondary  circuiis. 
To  ensure  efficient  operation  of  the  pumps,  an  inlet 
pressure  of  12  Ib/sq  in.  must  be  maintained.  This  pnssure 
is  ensured  by  a  nitrogen  gas  blanket  above  the  free  surface 
of  the  alloy  in  the  reactor  vessel.  The  nitrogen  gas  also 
serves  to  prevent  air  coming  into  contact  with  the  allay 
coolant.  It  is  of  primary  importance  thai  the  coobnt 
circuits  are  maintained  free  of  oxide,  and  one  of  <tic 
earliest  difficulties  with  the  reactor  was  caused  by  jamminS 
of  the  control  rod  mechanism  due  to  oxide  accumulaiioo 
on  the  moving  parts. 

The  control  rod  mechanism  is  a  U-shaped  constnictiow 
with  one  upright  14  ft  long  supporting  a  bottom  am.  Tb« 
upright  contains  a  rolatable  threaded  shaft  which  caiue^ 
the  other  upright  to  move  vertically.  This  second  upright 
supports  the  group  of  controlling  fuel  elements.  MovemeD^ 
of  the  fuel  group  is  caused  by  rotating  the  threaded  shaf ' 
and  it  was  due  to  formation  of  oritJc 
film    on    this    shaft    that    jain(niTi0 
occurred.  The  control  rod  mechanisH* 
is    sealed    to    prevent    nitrogen    ^^ 
leakage.  To  obviate  glands,  an  eleclrO- 
magnetic  drive  is  used.  This  comprise^ 
a  rotating  electromagnet  which  tranS' 
mits  torque  to  an  armature  attache*) 
to  the  vertical  rotating  shaft,  through 
a  stainless  steel  diaphragm,  which  iiso 
provides  the  gas   seal.  Under  emer- 
gency   conditions,    the    control   lod 
assembly    can    be    dropped    by  lf^ 
energising  a  supporting  electromign" 
Returning  to  the  problem  of  oxide 
removal,  the  first  solution  adopted  >' 
the  design  stage  was  to  incorpo'^'' 
cold  traps  through  which  a  quantity  of 
the  coolant  could  be  circulated.  Dunni 
the  subsequent  construction  it  was  d^ 
cided  that  the  limit  of  oxide  reduction 
to  ten  part  p.p.m.  obtainable  with  coM 
traps  was  not  good  enough  and  boi 
traps  were  added.  These  incorporate « 
zirconium  getter  capable  of  lowtrin! 
the   oxide   content    to    5   p.p.m.  Tbc 
coolant  is  circulated  through  the  getter 


at  fiWC,  the  temperature  bebg  main- 
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\y  35  kW  electric  heating  elements  each  6\  ft  long. 

lissioning 

lally,  construction  was  scheduled  for  completion 
ary,  1958,  but  the  incorporation  of  hot  traps  and 
odifications  delayed  completion  to  the  end  of  1958. 
r,  testing  was  possible  dunng  part  of  this  period 
'  testing  was  completed  in  June,  1959,  when  the 
as  charged  into  the  circuits.  The  reactor  went 


critical  in  November  and  operated  at  zero  energy  for 
determining  control  parameters  until  the  following  April. 
It  was  then  shut  down  for  modifications  to  the  core  and 
to  find  ways  of  preventing  gas  entrainment  in  the  coolant 
circuit.  This  difficulty  occurs  when  the  coolant  flow  reaches 
70%  of  the  rated  value  and  has  so  far  prevented  full 
investigation  of  the  cooling  circuit  characteristics.  It  is 
expected  that  the  problem  will  be  overcome  early  in  the 
new  year. 


^.  B.  HfCLL  said  the  fast  reactor 
D  studied  for  ten  years  and  in 
le  there  has  been  a  shift  of 
\  from  its  possible  use  as  a 
m  breeder  to  a  form  with  high 
nd  suitable  for  power  produc- 


lUtins 

Fast 

reactor 

Thermal 
raactor 

U235    kW/ks 

cocal  U  kW/k< 

rMCtor 

1             kW/cu  ft 

286 
80 

14,000 

500 

10 

100 

&ble,  above,  suggests  there  is  a 
:  140  for  heat  release/unit  volume 
fast  reactor  compared  with  the 

Can  an  economic  limit  be  set 
ise  of  rating?  One  design  prob- 

fuel  elements  is  providing  for 

igher  rates  of  heat  release.  Did 

ior*s  consider  there  are  applica- 

>r    liquid    fuel?    For    example, 

which    are    allowed    to    melt 

the  core  thus  imposing  a  less 
train  on  canning  materials.  The 
c  at  the  surface  of  fuel  elements 

0-6  kW/sq  cm  and  he  thought 

transfer  problem  had  not  been 
:ly  emphasised  in  the  paper;  in 
nreay  reactor,  heat  transfer  cor- 
id  to  a  gradient  of  3,000*C/cm. 
stainless  steel  and  500* C  across 

in.  of  nitrogen  gas.  They  are, 
^  well  outside  normal  engineer- 
tice. 

lal  stresses  in  liquid  metal-cooled 

he  thought  are  exaggerated, 
d  like  to  know  the  authors  views? 
r  Hall,  commenting  on  the  value 
electromagnetic  pump,  said  the 
vas  that  they  should  be  larger; 
hey  then  be  more  economical? 
J  is.  stainless  steel  was  better  for 
)ntro]  than   the   vanadium   and 

canning  materials  used  for  the 
ments.  For  example,  it  might 
s  omission  of  hot  traps  possible, 

asked  the  authors  if,  in  their 
:e,  the  stringent  inspection  re- 
its  mentioned  in  the  paper  could 

on  future  reactors. 

fEN  S.  W.  JosuN  (ch.  insp.  MoP) 
mmenting  on  the  excellence  of 
srs,  offered  the  slight  criticism 
'  gave  little  indication  of  lessons 
or  experience  gained  on  the 
ntal  reactor.  For  example,  the 
originally  given  for  using  a  24 
•circuit  cooling  arrangement  was 


DiscxrssiON 

that  only  4  in.  rigs  were  available.  The 
safety  requirements  were  considered  to 
be  secondary.  However,  there  were  also 
18  generator  sets  and  it  therefore  seemed 
that  safety  considerations  carried  rather 
more  weight  than  the  paper  implied. 
Referring  to  impurities  in  the  cooling 
circuit  he  asked  if  the  figure  of  five 
parts/million  quoted  had  actually  been 
achieved  for  oxide  content  and  whether 
improved  cleaning  of  the  sodium  potas- 
sium alloy  from  the  control  rods  had 
been  obtained  after  redesign. 

Prof  J.  M.  Kay  said  the  Dounreay 
type  of  fast  reactor  (DFR)  was 
inherently  an  unreasonable  source  of 
industrial  power  in  its  present  form, 
because  of  the  very  small  core  size  and 
the  high  heat  rating  which  was  neces- 
sary to  obtain  useful  amounts  of  power. 
Referring  to  the  size  and  rating  of  the 
core,  for  a  larger  power  rating  it  would 
be  necessary  to  dilute  the  core,  but  this 
would  give  an  intermediate  rather  than 
a  fast  reactor.  Was  it  possible  to  obtain 
a  clear  picture  of  the  form  which  a 
prototype  power-producing  reactor  might 
take?  For  example,  would  it  have  a 
larger  core?  Referring  to  bum-up  he 
said  there  was  no  future  in  the  fast 
reactor  with  metal  fuels  and  asked  what 
the  prospects  were  for  non-metallic 
fuels. 

In  reply,  Mr  Moore,  referring  to 
Professor  HalFs  questions,  said  there 
were  great  difficulties  in  optimising  all 
forms  of  reactor  and  optimisation  of  the 
fast  reactor  was  not  yet  understood, 
although  in  the  last  year  a  digital  com- 
puter had  made  it  possible  to  survey  the 
parameters  involved  in  a  shorter  period 
of  time.  A  compromise  was  necessary 
between  what  the  fuel  elements  could 
do  and  what  was  economical.  The  next 
step  in  the  programme  for  DFR  was  to 
design  an  economical  plant.  Thermal 
efficiency  was  high,  therefore  the  capital 
cost  would  probably  be  low,  but  it  could 
vary  with  rating.  Replying  to  General 
Joslin,  he  said  many  of  the  original 
design  features  would  now  be  changed 
in  the  light  of  experience,  certainly  a 
modem  design  would  not  use  24  extemal 
cooling  circuits.  In  the  early  days  the 
melting  problem  was  not  fully  under- 
stood and  there  was  little  knowledge  of 
the  behaviour  of  sodium.  The  construc- 
tion used  would  certainly  not  be 
economical  today  and  this  was  also  true 
of  the  heat  exchangers. 

Mr  Tatlock,  also  in  reply,  said  he 


was  in  agreement  with  Professor  HalFs 
table.  Liquid  fuels,  he  thought,  would 
not  be  popular  with  the  metallurgist  and 
one  difficulty  would  be  the  removal  of 
fission  products.  Thermal  stresses  were 
exceedingly  low  except  in  fuel  elements 
and  it  should  be  remembered  that  baffles 
were  fitted  to  reduce  thermal  shocks. 

Mr  Matthews,  in  reply,  said  the 
electromagnetic  pumps  had  proved  to 
be  very  satisfactory.  Consideration  was 
being  given  to  a  prototype  design  for 
a  .6,000  gall/min  pump.  One  difficulty 
with  the  pumps  was  that  they  required 
thin  stainless  steel  ducts  and  were,  there- 
fore, not  very  robust  in  large  sizes.  There 
was  abo  the  problem  of  heat  removal 
from  the  windings.  The  pumps  also  had  a 
low  efficiency,  only  40%,  compared  with 
the  75%  to  80%  for  mechanical  pumps. 
But  at  present  they  had  no  choice  but 
to  use  the  electromagnetic  pump.  There 
was  quite  definitely  no  relaxing  of  inspec- 
tion requirements  indicated  by  experience 
on  the  DFR.  Value  of  the  stringent 
requirements  had  been  proved  by  the 
fact  that  no  leak  had  been  detected  in 
the  18  months  during  which  coolant  had 
been  in  the  reactor  and  it  was  certain 
that  cost  of  leak  repairs,  especially  in 
the  primary  circuit,  would  far  outweigh 
inspection  costs. 

Prof  C.  R.  Tottle,  commenting  on  the 
suggested  use  of  liquid  fuel,  said  it  must 
be  remembered  that  the  compatibility 
problem  would  be  very  much  worse.  It 
was  tme  that  sodium  filled  fuel  was  not 
desirable  but  there  was  at  present  no 
better  solution  available. 

Mr  Phillips  said  it  was  hoped  that 
the  gas  entrainment  problem  would 
be  solved  early  in  the  new  year,  there 
would  then  be  a  progressive  increase  in 
power  output  to  June,  then  a  rise  to 
15  MW  to  20  MW  by  the  end  of  1961. 

Dr  Hurst,  summing  up  the  symposium, 
said  that  it  seemed  the  trend  of  the  dis- 
cussion was  to  compare  fast  with  thermal 
reactors.  However,  the  fast  reactor 
should  always  be  regarded  as  comple- 
mentary to  the  thermal  reactor  and  not 
as  its  rival.  The  next  step  would  be  a 
prototype  DFR  then  a  civil  reactor 
probably  in  the  1970*s.  Although  the 
DFR  might,  at  first  sight,  seem  complex, 
there  was  greater  freedom  in  geometry 
and  fuel  enrichment  and  the  design  was 
simpler  and  cleaner  than  for  a  thermal 
reactor.  The  materials  problem  was 
certainly  among  the  most  important  and 
the  most  intractable. 
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selt-regulaUng  atternators 


by  J.  Griffin,*  a.m.i.e.e. 


PART  2 


IT  is  the  priDcipal  purpose  of  the  present  article 
to  exainine  four  self-regulating  marine  alternators 
currendy  available.  In  Part  I,  after  a  general  con- 
sideration of  the  problem  of  self -regulation  from  its 
technical  aspects,  the  LSE.  "AJtoreg"  alternator  system 
was  described.  Two  further  British  systems  and  one 
CcHitinental  are  described  in  this  concluding  part. 

The  Allen  Self-reguUdiig  Attonator 

In  the  Allen  self -regulating  alternator  system,  the 
alternator  itself  is  of  orthodox  constniction,  but  the  con- 
ventional rotating  exciter  is  replaced  by  a  completely 
static  excitation  circuit  in  which  shunt  and  series  elements 
are  so  combined  as  to  produce  inherently  a  total  excitation 
approximating,  at  all  loads  and  power  factors,  to  that 
required  for  constant  alternator  terminal  voltage.  The 
basic  system  is  supplemented  by  an  automatic  "trimming" 
control  to  improve  the  inherent  steady-state  regulation  to 
within  the  required  closer  limits. 

The  complete  excitation  and  control  schematic  is  shown 
in  Fig.  5,  from  which  it  may  be  seen  that  a  shunt  trans- 
former provides  a  nearly  constant  "no-load"  or  magnetis- 
ing excitation  compoaenl;  an  additional  "on-load"  com- 
ponent (inherently  approximately  correct  in  both 
magnitude  and  phase)  is  provided  by  a  separate  series 
transformer,  the  rectified  output  from  the  series-connected 
transformer  secondaries  being  fed  to  the  alternator  field 
winding.  Since  the  combination  of  the  shunt  and  series 
components  takes  place  on  the  a.c.  side  of  the  rectifier, 
the  system  is  sensitive  not  only  to  the  magnitude  but  also 
to  the  phase  of  the  load  current.  The  principle  is  thus 
that  of  phase-compensated  load-current  compounding,  and 
the  basic  system  alone  is  inherently  capable  of  a  steady- 
state  regulation  of  about  ±5%  at  all  loads  and  power 
factors.  A  ballast  reactor  in  the  shunt  circuit  provides 
some  measure  of  compensation  for  the  resistance/ 
temperature  variations  of  the  alternator  field  winding.  The 
use  of  separate  shunt  and  series  transformers  facilitates 
test-bed  adjustment  to  suit  the  alternator  or  prime-mover 
characteristics,  adjustable  air-gaps  being  provided  on  the 
ballast  reactor  and  the  series  transformer. 

The  inherent  or  "functional"  control  exercised  by  the 
basic  circuit  cannot  in  practice  provide  the  extreme 
accuracy  of  voltage  control  normally  required,  and  some 
sort  of  supplementary  automatic  trimming  control  is 
essential.  The  one  provided  is  a  simple  automatic  regulator 
of  the  static  magnetic  amplifier  type,  with  a  Zener  diode 
bridge  as  the  voltage  reference.  The  regulator  output 
current  controls  the  impedance  of  a  saturable  control 
reactor  connected  in  parallel  with  the  ballast  reactor, 
and  the  total  impedance  of  the  shunt  circuit  is  thus  varied 
slightly  in  response  to  any  small  voltage  discrepancies 
delected  by  the  regulator.  For  parallel  operation  a  con- 
ventional quadrature-droop  compensation  signal  (obtained 
in  the  usual  way  from  a  current- transformer- fed  resistor) 

■  Mr  Griffin  is  with  W.  H.  Allen,  Sons  &  Co.  Ltd.  Part  I 
of  this  article  appeared  on  8  December,  page  877. 
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-oduced  into  the  voltage  circuit  of  the  automatic 
ing  control.  An  alternative  hand-cootrol  circuit, 
ising  the  automatic  trimming  control  and  comprising 
U  transfonner  and  rectifier  and  a  hand  regulator,  is 
led  for  use  in  the  event  of  trmuniag  control  failure, 
tal  excitation  is  obtained  from  a  small  permanent- 
it  pilot  exciter  through  a  pilot  rectifier  connected 
nently  in  parallel  with  the  main  rectifier.  The  pilot 
I  is  designed  to  produce  sufficient  alternator  terminal 
e  to  enable  the  main  excitation  circuit  to  become 
■staining;  in  this  instance  the  initiatioD  is  independent 
:  alternator  residual  voltage,  no  starting  twitch  or 
is  required,  and  during  normal  operation  the  exciter 
:kcd  out  of  circuit  by  the  pilot  rectifier. 
!  manufacturers  of  this  particular  system  prefer  to 
I  the  major  excitation  and  control  components  in  a 
ite  self -ventilated  cubicle.  The  alternator  itself  is  of 
]ox  constructioa  except  for  the  absence  of  the  usual 
exciter,  and  the  "initiative"  pilot  exciter  is  normally 
e  bearingless  overhung-rotor  type  with  its  stator 
d  on  a  bracket  on  the  bearing  pedestal. 
<  claimed  for  this  system  that  in  general  the  voltage 
id  recovery  time  for  a  ^vcn  impact  load  are  both 
about  half  those  of  a  conventional  alternator  with 
lectro-mechanical  a.v.r.;  a  transient  voltage  dip 
no-load  of  only  12%  with  a  low-power-factor 
t  load  of  100%  is  said  to  be  typical  of  four-pole 
-alternators  of  about  400  kVA  upwards,  and  the 
ipondiog  recovery  time  is  about  one-balf  of  a  second. 

The  G  JX.  ''Accnrcx'* 

!  GEC  "Accurex"  system  is  generally  similar  to  that 
:  Allen  alternator,  and  its  principle  of  operation  is 
the  static  phase-compensated  load-current  compoiud- 
r  an  orthodox  alternator  with  no  rotating  exciter.  It 
1  from  the  Allen  machine  only  in  its  use  of  a  single 
fining"  transformer,  in  the  method  of  excitation 
ion,  and  in  various  more  or  less  minor  details. 
!  basic  circuit  schematic  is  shown  in  Fig.  7,  from 
it  may  be  seen  that  the  single  alternator  field  wind- 
excited  from  a  main  rectifier  which  is  in  turn  fed 
the  secondary  winding  of  a  "combining"  transformer 
g  two  separate  primary  windings.  One  of  these,  the 


"shunt"  primary,  is  fed  from  the  alternator  terminals 
through  a  saturable  control  reactor;  the  other,  or  "series" 
primary,  carries  the  alternator  output  current.  Once  again, 
the  shunt  circuit  provides  an  approximately  constant  "no- 
load"  or  "magnetising"  excitation  component,  while  the 
series  circuit  provides  inherently  an  "on-load"  component 
of  the  correct  magnitude  and  phase  to  compensate 
approximately  for  the  alternator  armature  reaction.  The 
necessary  combination  of  these  two  components  is  achieved 
by  means  of  the  transformer,  whose  secondary  output  is 
the  vector  combination  of  the  two  primary  components. 

As   with    the    Allen   system,   the   steady-state    voltage 
regulation   provided   inbereatly   by   the    basic   circuit   is 


Electrical  Tunes,  IS  Dcccnbei.  m 


coDSidered  insufficicQtly  accurate,  and  an  automatic 
trimming  control,  again  a  static  regulator  of  the  magnetic 
amplifier  type,  is  provided.  The  regulator  output  controls 
the  impedance  of  the  saturable  control  reactor  (and  hence 
the  magnitude  of  the  shunt  excitation  component)  in 
response  to  any  minor  voltage  variations.  For  parallel 
operation,  conveutioual  quadrature-droop  compensation  is 
provided,  and  a  hand-control  circuit  (comprising  a  small 
constant- voltage  transformer,  a  rectifier  and  a  hand 
regulator,  and  feeding  ao  alternative  control  winding  on 
the  saturable  reactor)  caters  for  the  possibility  of  an  auto- 
matic regulator  failure.' 

The  method  of  excitation  initiation  now  employed 
resembles  that  of  the  Siemens  machine  to  be  described 
later,  but  in  addition  to  being  only  temporarily  connected 
(by  means  of  a  hand-operated  initiating  switch  or  push- 
button) it  also  contains  a  voltage-limiting  element.  In  the 
"initiative"  connection  a  linear  reactor  LR,  shunted  by  a 
capacitor  C,  provides  an  alternative  feed  to  the  "shunt" 
primary  of  the  combining  transformer.  The  reactor  and 
the  capacitor  are  arranged  to  resonate  at  the  normal 
supply  frequency,  and  the  considerably  increased  voltage 
thus  obtained  from  the  relatively  small  alternator  residual 
voltage  is  sufficient  to  initiate  true  self-excitation  through 
the  normal  circuit.  A  saturating  reactor  SR  is  connected 
across  the  capacitor  to  limit  the  alternator  voltage  pro- 
duced by  the  initiation  circuit  alone  to  about  half  the 
normal  value. 

The  alternator  to  which  this  system  is  applied  is  of 
orthodox  construction.  In  this  instance,  however,  most  of 
the  excitation  components  are  normally  accommodated  on 
the  switchboard;  a  major  exception  is  the  main  rectifler, 
which  is  mounted  on  the  alternator  itself  and  cooled  by 
the  alternator  ventilating  air. 

The  transient  voltage  response  characteristics  obtainable 
with  this  system  are  generally  similar  to  those  of  the  Allen 
alternator.  A  typical  low-speed  performance  claimed  is 
a  transient  voltage  dip  of  only  18%  with  a  low-power 
factor  impact  load  of  100%  on  a  14-pole  alternator,  and  the 
corresponding  recovery  time  is  about  one-half  of  a  second. 

The  Skmeiu  "Constant-voltage"  Alleniator 

The    Siemens    machine,    typical    of    several    generally 
similar  Continental  alternators,  is  probably   the  simplest 
of  its  kind  currently  available,  and  its  principle  of  opera- 
tion is  again  that  of  the  wholly  static 
phase-compensated  load-current  com- 
pounding of  an  excilerless  but  other- 
wise orthodox  alternator.  The  circuit 
schematic  is  shown  in  Fig.  9.  and  it 
will  be  seen  that  the  principal  excita- 
tion    components     closely     resemble 
those    employed    in    the    "Accurex" 
system;   there  is,  however,  no  auto- 
matic trimming  regulator. 

The     alternator     field     winding     is 
excited  from  a  rectifier,  which  is  in 


'A  further  "negative-bias"  control  wind- 
ing (not  shown  in  Fig.  7)  is  fed  from 
the  main  field  rectifier  through  a  preset 
resistor;  its  function  is  to  produce  an 
inherent  voltage  droop  to  facilitate 
parallel  operation  when  under  hand 
control. 

'  In  the  idealised  circuit  comprising  the 
magnetising  reactor  in  series  with  the 
parallel  combination  of  the  field  winding 
and  the  capacitor,  the  current  through 
the  field  winding  is  independent  of  its 
resistance. 


turn  fed  from  the  secondary  winding  of  a  combioinj 
transformer  with  two  primary  windings.  One  of  these  Ihc 
"shunt"  primary,  is  fed  from  the  alternator  tenniiuli  m 
a  "magnetising"  reactor;  the  second,  or  "series"  prinury, 
carries  the  alternator  output  current,  and  the  now  familiir 
pattern  of  a  constant  "no-load"  component  supplemenied 
by  a  variable  "on-load"  compensation  component  is  Uiiu 
repeated. 


fig.  9    Siemens  "Coottantr'mltoge"  altemator  spteai 

The  major  part  of  the  shunt  primary  is  itself  sfauoted 
by  a  capacitor  connected  vta  a  second  section  of  ibc 
winding.  This  capacitor,  which  at  normal  frequency  is 
approximately  resonant  with  the  magnetising  reactor, 
provides  inherent  compensation  for  the  resistaace/teiDpas' 
ture  characteristic  of  the  field  wtnding.'  and  it  also  plays 
a  part  in  the  excitation  initiation 

As  has  already  been  mentioned,  the  principal  diSerence 
between  this  system  and  that  of  the  "Accurex"  is  that  in 
this  instance  no  form  of  automatic  regulator  is  employed: 
the  system  is  thus  wholly  "functional."  In  practice,  not 
even  hand  regulaUon  is  provided,  and  any  necessary 
adjustment  is  by  means  of  reactor  and  transforaicr 
tappings  and   by  means   of  a   variable   air-gap  on  Ibc 
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ng  reactor.  The  steady-stale  voltage  regulation  is 
ESS    claimed    to    be    within    the    Classification 

usual  ±2i%  at  all  normal  loads  and  at  power 
etween  unity  and  0-8  lagging;  because,  however, 
irely  functional  nature  of  the  system  the  voltage 
1  is  naturally  dependent  on  the  maintenance  of 
»t  prime-mover  speed/load  characteristic. 
1  operation  inevitably  presents  a  problem  in  any 
inctional   system,  since   the   a.v.r.  is  no  longer 

as  a  convenient  vehicle  for  low-power  compensa- 
hough  the  system   itself  can   sometimes   be  so 

as  to  provide  inherently  the  required  voltage 
fixb    increasing    reactive    load,    more    positive 

are  desirable  as  a  precaution  against  minor 
■s  in  machine  or  prime-mover  characteristics.  The 
adopted  for  the  Siemens  machine  is  analogous 

usually  employed  for  compound- wound  d.c. 
s.  Each  alternator  field  winding  is  connected, 
i  special  double-pole  contactor  controlled  by  an 

contact  on  the  main  circuit- breaker,  to  a  pair  of 
r"  busbars.  A  tendency  for  one  machine  to  take 
in  its  proper  share  of  the  reactive  load  would 

be  accompanied  by  a  corresponding  increase  in 
current;  but  any  such  excitation  inequality  is 
f  prevented  by  the  parallel  connection  of  the  field 
and  given  satisfactory  prime-mover  charac- 
stable  operation  is  thus  assured.  For  exactly 
nachines  the  field  windings   may   be  connected 

0  the  equaliser  busbars,  but  with  unlike  machines 
t  of  potential  divider  arrangement  is  presumably 

the  "Accurex"  system,  a  resonant  circuit  is 
le  for  excitation  initiation,  but  with  the  Siemens 
the  necessary  capacitor  is  pennanently  connected 
additional  components  are  introduced.  As  has 
wen  mentioned,  a  capacitor  tuned  to  resonance 

magnetising  reactor  at  normal  frequency  is 
r  in  parallel  with  the  field  winding  via  the  rectifier; 
Iting    amplification    of    the    alternator    residual 

1  sufficient  to  overcome  the  "threshold"  forward 
Jrop  of  the  rectifier,  and  thus  to  initiate  self- 
system  the  alternator  itself  is  of  orthodox  con- 

and  the  static  excitation  and  control  components 
lally  supplied  in  a  self-ventilated  skeleton-frame 
lesigned  for  incorporation  in  the  main  switch- 
ince  switchboard  space  is  always  at  a  premium 
:resting  to  note  that  silicon  rectifiers  are  now 
offered  in  place  of  the  older  selenium  type, 
ect  of  the  initial  voltage  dip  the  transient  voltage 
nee  of  the  Siemens  system  is  generally  similar 
f  the  other  machines  already  considered,  and  a 
%  with  a  0-5  power  factor  impact  load  of  150% 
)  kVA  six-pole  allemalor  is  quoted  as  typical. 
t  of  response  time,  however,  the  performance  of 
ms  machine  is  apparently  a  good  deal  better  than 
ir  claimed  for  any  British  machine,  and  recovery 
the  order  of  a  tenth  of  a  second  from  impact 
the  50%  to  150%  range  at  normal  induction- 
rting  power  factors  are  shown  in  a  number  of 
oscillograms.  In  this  respect,  the  absence  from 
le  British  machines  of  a  permanenlly  connected 
circuit  may  not  be  without  some  significance. 
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Mobile  Linear  Accelerator 

CLAIMED  to  be  the  first  mobile  linear  accelerator  in  the 
world,  a  4-3  McV  unit  for  X-ray  examination  of 
nuclear  power  station  pressure  vessels  has  been  delivered 
by  Mullards  to  the  UKAEA.  The  units  give  a  radiation 
intensity  of  over  600  rontgens/minute  at  a  distance  of 

1  metre  from  the  X-ray  source,  with  a  focal  spot  less  than 

2  mm  in  diameter. 

With  the  equipment  it  will  be  possible  to  obtain  a 
radiograph  through  4  in.  thick  steel  in  as  little  as  four 
seconds.  For  12  in.  steel,  exposure  would  be  less  than  nine 
minutes.  One  of  the  advantages  claimed  for  the  unit  in 
terms  of  construction  site  use  is  the  absence  of  very  high 
voltages.  The  entire  accelerating  process  on  the  injected 
electrons  is  carried  out  in  a  length  of  1  metre,  in  which 
electrons  attain  a  speed  of  99-5%  of  that  of  light. 

The  unit  is  self-contained  and  measures  8  ft  9in.  long  by 
4ft  9in.  wide  by  5  ft  high.  It  weighs  about  two  tons  and 
can  be  rotated  about  both  horizontal  and  vertical  axes. 
Vacuum  and  cooling  systems  have  been  incorporated 
within  the  unit  so  that  external  hose  connections  are 
unnecessary.  Ancillary  electrical  and  control  equipment 
is  housed  in  a  transportable,  weatherproof  stmcture  of 
fibreglass  which  may  be  sited  up  to  250  ft  away  from  the 
accelerator.  First  use  for  the  accelerator  is  scheduled  to 
be  the  CEGB's  Trawsfynydd  nuclear  power  station. 

An  alternative  to  the  linear  accelerator,  still  avoiding 
the  use  of  high  voltages  on  construction  sites,  might  be  a 
cobalt-60  radio-isotope  source.  Advantage  claimed  for  the 
accelerator  against  such  a  source  is  thai  it  permits  radio- 
graphs of  high  definition  to  be  obtained  much  faster  for 
the  thickness  of  metal  likely  to  be  encountered  in  nuclear 
power  station  applications. 


Tlie 43  AleV linear  oceefenitor  In  tatptndtd position 
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TurMne  and  compressor 
I  production 

NEW  FACTORY  WITH  ACCENT  ON  EXPORTS 


ANTICIPATING  a  growth  in  demand  for  gas  and 
sleam  turbines  and  compressors,  the  Hawlcer- 
Siddeley  Brush  group  decided  in  1958  to  concentrate 
their  production  at  a  single  new  factory.  Last  week, 
representatives  of  the  Press  were  able  to  see  what  has 
been  achieved  at  the  factory  in  the  last  two  years. 

The  Press  visit  was  on  the  first  of  three  open  days. 
Welcoming  representatives,  Mr  G.  B.  R.  Feilden,  M^., 
M.I.HECH.B.,  F.R.S.,  the  managing  director,  expressed  the 
opinion  that  in  the  next  few  years  turbines  and  rotary 
compressors  would  iind  many  btlherto  untried  applicatioDS, 
particularly  in  chemical  engineering. 

The  new  factory  was,  until  recently,  used  by  tbe  aircraft 
industry  and,  in  fact,  the  last  aircraft  left  only  in  February 
this  year.  It  is  at  Hucclccote,  in  the  Cotswold  Hills,  but 
conveniently  near  to  both  Gloucester  and  Cheltenham. 
The  floor  area  of  200,000  sq  ft  allows  a  fairly  spacious 
factory  layout,  and  the  careful  planning  in  evidence  was 
furthered  in  the  design  stage  by  the  use  of  models.  The 
factory  has  a  staff  of  700  employees  and  includes  key 
personnel  transferred  from  the  Loughborough  works. 

Hawker-Siddeley  Brush  Turbines  was  formed  in  1959 
to  carry  out  the  manufacture  of  steam,  gas  and  gu- 
expansion  turbines  as  well  as  compressors  and  turbo- 
chargers.  These  were  previously  the  concern  of  the  Brush 
Group.  It  will  be  recalled  that  the  Brush  Group  was 
acquired  by  Hawker-Siddeley  in  1957.  The  Brush  Group 
had  a  long  association  with  steam  turbine  design  dating 
back  to  1910,  when  tbey  began  manufacture  of  radial-flow 
turbines.  In  1946,  their  range  was  extended  to  include  axial- 

!! 


flow  impulse  industrial  turbines.  In  common  with  ottier 
manufacturers,  they  turned  their  attention  in  1948  to  Ihe 
industrial  gas  turbine,  and  these  they  now  produce  Hodcr 
licence  from  the  US  firm  of  Clark  Bros.  At  aboul  tbe 
same  time,  they  also  introduced  their  standard  range  of 
turbo-chargers  for  diesel  engines.  More  recently,  they  ixK 
developed  the  gas-expansion  turbine  to  utilise  tbe  pi 
output  from  free-ptston  gasifyers. 

Steam  Turbines 

The  two  types  of  turbine  manufactured  at  Hucdecott 
are  in  the  intermediate  rating  range  up  to  about  30  MW. 
The  radial-flow  turbine  has  for  a  long  time  held  u 
established  place  in  generation.  It  has  concentric  sets  al 
blades  with  alternate  rings  coupled  and  driviog  two 
alternators  mounted  at  either  end  of  the  machine.  These 
alternators  are  permanently  connected  in  parallel,  lite 
design  has  several  advantages — for  example,  the  casing  is 
never  in  contact  with  high-pressure  steam  and  start-up  can 
be  rapid.  But  it  also  has  certain  limitations  for  use  in  ui 
integrated  thermal  system.  For  this  reason  the  company 
introduced  their  axial-flow  design  and  these  machines  are 
available  for  condensing,  non-condensing  and  back-pressure 
installations.  A  feature  of  their  construction  is  the  use 
of  vortex-shaped  blades  where  this  refinement  is  warranted 
by  the  Made  length  used. 

The  factory  includes  comprehensive  development  and 
materials-inspecting  laboratories  and  test  facilities.  For 
steam  lurtMne  testing,  a  Yarrow  oil-fired  water  tube  boileT 
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with  a  capacity  of  80  kib/hr  at  400  Ib/sq  in., 
s  enables  turbines  to  be  incchaaicaUy  proved 

electrical  testing  is  also  required,  a  load  taok 
ipation  up  to  5  MW.  A  pcrmaaent  condeascr 

but  machines  can  also  be  tested  with  their  own 

operating  in  conjunction  with  a  270.000  gal/br 
uced-draught  cooling  tower. 


"k  gas  turbines,  made  under  licence,  are  rated 
700  h.p.  and  9,000  h.p.  The  two  types  being 
ed  are  suitable  for  pump  or  compressor  drives 
'  generation,  respectively.  The  turbines  have 
tnd  l.p.  stages  and  are  open-cycle  machines 
f,  however,  be  either  regenerative  or  non- 
t.  The  complete  turbine  and  compressor  unit 

on  a  single  bed  plate.  Air  is  compressed  in  a 
[ial  compressor  and  passes  to  a  single  com- 
uDber  mounted  above  the  compressor.  The  hot 

the  combustion  chamber  pass  through  ducting 
1  turbine  and  may  then   be  used  for  steam 

before  exhausting  to  atmosphere, 
t  beds  for  these  machines  can  each  handle 
ated  up  to  10,000  h.p.  Air  intake  is  through  a 
i  ft  high  and  two  further  chimneys  carry  away 
t  gases.  The  test  beds  are  also  equipped  with 
d  Froude  dynamometers  capable  of  absorbing 

at  3,000  r.p.m. 

insion  Turbines 

expansion  turbines,  depending  on  their  rating, 
d  to  operat«  with  either  single-  or  multiide<unit 
F  the  free-piston  type.  Multiple  gasifyer  installa- 
le  turbine  powers  from  1,000  to  10,000  h.p. 
lined.  The  turbines  have  benefited  from  work 
^  and  temperature  operation  by  the  company 
mge  of  steam  turbines.  The  expansion  turbines 
efBciency  and  incorporate  reaction-type  vortex 
solid  forged  rotor  is  used,  with  internal  heating 
permit  rapid  start-up,  and  a  pressure-balancing 
sed  to  reduce  end  thrust  on  the  bearings, 
jng  the  expansion  turbines,  four  free-piston 
le  provided,  each  with  a  rating  of  1,250  gas 
feed  into  a  common  duct  and  i»xivide  sufficient 
chanical  proving  tests  on  machines  rated  up  to 
The  gas  supply  is  at  51-3  Ib/sq  in.  average  and 
ause  of  the  pulsating  nature  of  the  gas  output 
gasifyers,  flow  measurements  are  made  by  a 
laust  chimney  into  which  the  turbine  exhaust 
liscbarged. 


are  determined  by  using  power  gas  from  the  free<piston 
gasifycf  initallaiion.   -; 

In  addition  to'  the  production  test  cells,  two  turbo- 
charger  cells  are  available  for  development  purposes.  In 
these  cells,  experience  has  been  obtained  with  turbo- 
chargers  operating  with  a  3: 1  compression  ratio  and  with 
turbine  inlet  temperatures  up  to  700°C. 

Researdi  and  Development 

Research  and  development  facilities  have  received  much 
attention.  The  mechanical  laboratory  is  fully  equipped  for 
the  testing  of  design  features  before  incorporation  in 
products.  The  test  equipment  includes  a  40  g.p.m.  pump 
for  the  development  of  hydraulic  control  systems  with 
pressure  control  up  to  200  Ib/sq  in.  and  provision  for 
temperature  variation. 

Ovens  are  availaMe  for  experimental  work  on  hot 
components  and  a  pneumatic  test  section  has  been  provided 
to  enable  investigations  to  be  made  on  high  temperature 
steam  and  gas  valves  which  are  subject  lo  continuous 
vibration  under  working  conditions. 

The  vibrations  laboratory  is  equipped  with  electronic  ' 
measuring  instruments  for  vibration  analysis  on  turbine 
blades  and  components.  Special  equipment  has  been 
developed  for  the  continuous  monitoring  of  vibration, 
displacement  or  other  features  of  a  turbine  installation  in 
service.  This  equipment  can  be  used  to  give  warning  of 
excessive  vibration  levels  or  to  shut  down  a  machine  if 
required. 

An  important  part  of  the  work  of  vibrations  laboratory 
is  checking  blades  and  discs  for  resonant  vibration  modes 
likely  to  occur  under  running  conditions.  Vibraton  are 
also  installed  for  investigating  casing  vibration  problems 
capable  of  exerting  a  force  of  ±  500  lb. 


dufacture  of  turbo-chargers  for  diesel  engines 
important  part  of  the  factory  output  and  is  at 
Qtting  at  the  rate  of  ten  units  per  week.  The 
rs  350  h.p.  to  5,000  h.p.  and  the  chargers  have 
tge  centrifugal  compressor  driven  by  an  axial- 
le  exhausting  lo  atmosphere.  Four  test  cells  are 
nth  a  combustion  chamber  room  running  the 
of  the  test  bay.  There  is  also  a  compressor  test 
rating  of  350  h.p.  Under  test,  the  turbo-chargers 
id  as  self-driving  gas  turbine  units  with  a  com- 
lamber  interposed  between  the  compressor 
id  turbine  inlet. 

sor  characteristics  for  the  smaller  frame'  sizes 
uu'ger  arc  obtained  by  using  the  350  b.p.  com- 
t  rig.  For  the  lai^er  size  units,  the  characteristics 


0  MW  roitial-fmi,  rfouUe-raution,  iiMm  turUne.   Tlie  lower  llluttn- 
milllni  op»raUoa  on  lAe  Joint  bOM  for  a6MWgot  turbine 
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OVERSEAS  NEVS 


from  our  correspondents  abroad 


CANADA 

Colombia  Project  Fiiiaiice 

In  the  speech  from  the  throne,  the 
Federal  Government  indicated  that  Par- 
liament will  be  asked  to  provide  money 
for  the  Columbia  River  Hydro-electric 
Development,  estimated  at  more  than 
$450  million^  This  is  by  far  the  largest 
of  three  vast  public  works  projects  in 
Western  Canada.  The  speech  also  sug- 
gested that  the  Government  had  come 
to  a  decision  on  the  S60  million  rail 
extension  to  Pine  Point  and  that  it  is 
prepared  to  proceed  on  a  S80  million 
flood  protection  plan  for  Winnipeg. 

U.S.A. 


Antf-tnigt  Law  Indictment 

Charges  of  violating  the  anti-trust  laws 
have  been  preferred  against  19  of 
America's  largest  manufacturers  of  elec- 
trical equipment.  All  but  one  of  the 
defendants  have  offered  pleas  of  guilty, 
or  say  they  do  not  wish  to  contend  the 
charges.  The  case  opened  on  8  Dec.  and 
concerns  annual  sales  estimated  at  £717 
million,  mainly  to  Government  depart- 
ments and  industrial  concerns.  Westing- 
house  is  named  in  20  indictments  and 
has  pleaded  guilty  to  seven.  General  Elec- 
tric have  pleaded  guilty  to  ^ix  of  their  19 
indictments.  Counsel  for  the  companies 
say  the  pleas  are  offered,  not  in  admis- 
sion of  all  the  indictment  allegations, 
but  to  terminate  what  would  otherwise 
be  a  long  and  expensive  litigation. 

BRITISH  GUIANA 


Government  Acquintion 

Reports  indicate  that  the  British 
Guiana  Government  White  Paper  shows 
their  intention  to  take  over  the  Canadian- 
owned  Demerara  Electric  Co.  before  the 
end  of  the  year.  The  White  Paper  pledges 
the  Government  to  continue  extension 
of  the  electricity  system  as  far  and 
quickly  as  practicable  into  the  Colony's 
rural  areas.  It  also  calls  for  a  full 
investigation  of  the  hydro-electric  re- 
sources. The  estimated  purchase  price 
for  the  undertaking  is  $6  million  BWI. 
The  Government  proposals  also  provide 
for  revision  of  industrial  rates 

SWEDEN 


More  Hydro-power  for  Sweden 

Recently  a  preliminary  regional  plan 
for  building  three  hydro-electric  stations 


with  an  annual  output  of  2,600  million 
kWh  was  presented  to  the  Swedish  State 
Power  Board.  Total  cost  of  the  scheme 
is  estimated  at  £45  million,  excluding 
transmission  lines,  and  it  is  planned  for 
completion  after  1970.  The  stations  will 
be  erected  on  the  upper  reaches  of  the 
Stora  Lule  River  in  Arctic  Sweden.  This 
river  constitutes  Sweden's  largest  remain- 
ing power  resource  with  a  potential  of 
over  16,000  million  kWh,  or  nearly  one- 
fifth  of  Sweden's  overall  power  resources. 
Plans  are  already  in  hand  to  utilise 
14,000  million  kWh  of  this  capacity  and 
3,600  million  kWh  are  already  in  service 
through  three  stations.  The  plan  en- 
visages three  power  plants  at  Vietas, 
Ritsem  and  Voujat  with  heads  varying 
from  78  to  163  metres. 

European  Power  Exciiange 

Sweden  intends  to  join  the  electricity 
power  exchange  scheme  which  already 
has  a  number  of  the  OEEC  countries  as 
participants.  By  joining  the  scheme 
Sweden  will  benefit  from  seasonal  and 
occasional  power,  especially  from  coun- 
tries where  electricity  is  generated  by 
thermal  plants.  At  present  only  about 
40%  of  Sweden's  economically  usable 
water  power  is  exploited  even  though  she 
is  one  of  the  world's  major  consumers, 
with  consumption  per  head  of  more  than 
4  MWh  a  year. 

POLAND 

Polidi  Exports  to  India 

Motors  and  control  equipment  ex- 
ported by  Poland  to  India  over  the  last 
year  amounted  to  400,000  foreign  cur- 
rency zlotys.  Agreements  for  further 
supplies  valued  at  300,000  zlotys  and 
also  for  360,000  zlotys  worth  of  electric 
meters  have  also  been  signed. 


GREECE 

Hydro  Plant  Constmction 

Work  began  recently  on  the  new 
Tavropos  hydro-electric  station.  As  re- 
ported in  Electrical  Times  for  27  Oct., 
this  scheme  forms  one  of  three  important 
power  projects  for  long-term  develop- 
ment of  Greek  hydro  resources  which 
have  been  inaugurated  this  year.  The 
Tavropos  station  in  the  Karditsa  moun- 
tains will  initially  have  two  40  MW 
generators  and  a  third  will  be  brought 


into  service  during  1962.  Studies  are  abo 
being  undertaken  for  two  further  hydro 
projects  in  Macedonia  on  the  rivers 
Nestos  and  Aliakmon. 


S.  AFRICA 


Comminoning  at  Aflilone 

The  first  of  six  30  MW  turbo  alter- 
nators at  the  Cape  Town  Athlone  power 
station  was  completed  at  the  end  of 
October  and  was  put  on  the  bars  in  mid- 
November.  The  second  of  the  two  2S4  ft 
high  cooling  towers  has  also  reached  its 
full  height  and  now  awaits  the  cooling 
equipment.  It  is  not  expected  that  the 
Athlone  station  will  be  generating  con- 
tinuously until  next  March  when  the 
second  set  is  planned  for  commissioning. 

Power  Station  Contracts 

Contracts  for  the  first  stage  of  the 
Rooiwal  power  station  have  been 
awarded  to  A.  ReyroUe  for  132  kV 
switchgear  at  the  fixed  price  of  £293,453 
and  to  English  Electric  Co.,  of  SA,  for 
132  kV  transformers  at  the  fixed  price 
of  £189,816. 


NYASALAND 

Nloila  Fails  Project 

Work  may  begin  within  the  year  oo 
the  first  stage  of  the  £3  millioo  Nkola 
Falls  hydro-electric  scheme.  The  scheme 
includes  a  420  ft  barrage  at  Liwoode 
and  a  power  station  with  28  MW 
generators.  A  transmission  line  from 
Blantyre  to  Limbe  will  also  be  needed. 


ZANZIBAR 

Supply  in  Zanzibar 

Although  there  was  a  falling  off  is 
trade,  the  annual  report  for  the  Elec- 
tricity Board  of  2Lanzibar  for  the  ye^ 
ended  31  Dec,  1959,  shows  a  9%  rise 
in  units  generated  to  9*4  millioD.  To 
meet  interests  on  the  main  loan  it  ^ 
found  necessary  to  increase  rates  doling 
the  last  two  months  of  the  year.  Towsnfc 
the  end  of  the  year  a  loan  of  £100*000 
was  secured  for  purchasing  new  geoen* 
ting  sets  at  Saateni  station  and  these 
were  ordered  in  January,  1960.  The 
generating  capacity  totals  2-9  MW  (rf 
diesel  plant. 
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UGANDA 

spot*!  VUt 

It  visitor  to  UgaDda  was  Mr 
ty,  of  ERA,  who  is  iovestiga- 
mes  of  electric  crop  drying 
3  local  produce.  He  it  also 
Dumber  of  other  African  terri- 


INDIA 

for  Power  StattoB 

are  invited  from  consultants 
idertake  the  design,  iustallatioo, 
jid  commissioning  of  the  &nt 
a  84  MW  natural  gas  thermal 
tion  at  Namrup  io  Assam.  The 
mitially  to  have  four  16-8  MW 
maiors.  Exhaust  steam  boilers 
ride  process  steam  for  an 
'aclory.  A  66  kV  transmission 
lending   for  200  miles  is  in- 

the  requirements.  Tcndera,  to 
led  by  23  Dec.,  I960,  may  be 
.rts,  (1)  for  the  comparison  of 
laration  of  specifications  and 
and  (2)  supervision  of  erection 
lissioning.  Tenders  to  be  sent 
.  Siu  Ram,  Additional  Chief 
(Elec.),  Assam  State  Electricity 
chumiere.  Chiltagong. 

iag  tbe  Plaa 

ivemment  of  India  hopes  to 
two  sources  of  weakness  in  the 
n  which  have  become  apparent 
lult  of  experience  in  the  first 

periods.  The  first  two  Plans 
take  account  of  maintenance 
Dts,  not  only  for  many  of  the 
projects  but  also  for  some  of 
Jded  in  the  plans.  The  Govem- 
found  that,  in  general,  countries 
mancial  assistance  were  reluc- 
sisl  with  maintenance  schemes. 
id  deficiency  in  the  economic 
:nt  plans  stems  from  insufficient 
on  power,  mining  and  trans- 
irements.  Even  though  power 
.    and    mining    schemes    have 

almost  every  credit  recently 

lAMENTARY  UGHUMG 

■ghting  techniques  enhance  the 
e  of  the  new  Uganda  Farlia- 
'dingj  at  Kampala  by  night, 
ft  tower  dominaling  the  main 
ouses  a  lantern  comprising  four 
fluorescent  lamps. 
ttdlaiion  by  A  EI  Lamp  and 
Iso  includes  floodlights  for  the 
ttind  and  gardens,  arid  special 
sed  irf  stainless  steel  spinnings. 

the  gilded  Royal  Crest  over 
nlrance.  The  Council  Chamber, 

in  the  centre  of  the  building, 
ted  by  artificial  lighting  derived 
series  of  trough  fluorescent 
lit  into  the  ceiling.  The  lamps 
ur  temperature  SJOO'K  and 
lined  from  the  roof  space, 
lenlary  lighting  for  press  and 
'eries  comes  from  tungsten  wall 

A  colourful  mosaic  dome, 
i  by  a  beaten  copper  lighting 
the  form  of  a  sun  and  con- 
iment  lamps,  forms  the  ceiling 
r  Chamber  entrance  lobby 


negotiated,  industrial  development  has 
been  so  rapid  that  even  in  the  Bbakra 
area  the  output  from  the  new  station 
is  urgently  required. 

Rqwat  Order  for  Ahmcdabad 

A  repeat  order  for  a  30  MW  generator 
set  has  been  placed  by  the  Ahmedabad 
Electricity  Co.  before  the  fint  set  is 
installed.  The  first  set  is  scheduled  for 
commissioning  in  March,  1962,  and  by 
placing  the  repeat  order  now  it  is  hoped 
that  additional  power  capacity  will  be 
available  by  March,  1963.  That  there 
may  be  scope  for  even  further  expan- 
sion in  generating  capacity  was  stated 
by  the  chairman  of  the  company  when 
h;  announced  th:  repeat  order.  The 
Gujarat  Electricity  Board  have  sanc- 
tioned the  new  expansion  and  the  com- 
pany have  signed  an  agreement  with  the 
Development  Loan  Fund  for  S3-9  million 
to  cover  the  foreign  exchange  for  the 
new  plant.  The  turbine  boiler  and  ancil- 
lary plant  is  being  supplied  by  AEl 
Export,  Babcock  and  Wilcox  and 
Strachan  and  Hcnshaw.  The  aimual 
report  of  the  Ahmedabad  Co.  for  the 
year  ended  31  March,  I960,  shows  a 
1-2%  rise  in  unit  sales  over  the  previous 
year  to  698-2  miUion.  The  gross  profit 
for  the  year  was  Rs  78-4  lakhs. 

PAKISTAN 

Rmal  ElectiificatioB  Pn^nmine 

It  was  recently  announced  that  the 
West  Pakistan  WAPDA  will  undertake 
electrification  of  8,750  villages  in  the 
future  at  a  cost  of  Rs32-5  crores  5,000 
villages  will  be  financed  by  the  Develop- 
ment Loan  Fund  and  the  remaining 
3,750  by  the  National  Zonal  Funds.  The 
new  plan  actually  covers  electrification 
of  all  the  40,000  villages  in  the  country 
al  the  rate  of  1.000  a  year.  Already  about 
300  villages  have  been  electrified.  For 
the  8.750  villages  to  be  electrified  in  the 
near  future,  consumption  is  estimated  at 
30  MW  with  a  value  for  each  village  of 
about  50  kW.  The  cost  of  electrification 
for  one  village  is  estimated  at  Rsl  lakh. 


Fresh  Loaa  Soiq;ht  lor  Karacbi 

To  finance  a  power  project,  which  is 
likely  to  come  into  operation  in  1965, 
the  Karachi  Electric  Supply  Corporation 
will  seek  fresh  loans.  This  was  announced 
recently  by  Mr  A.  G.  Khan  when  he 
presented  his  report  for  the  year  1959. 
In  the  immediate  future,  the  Corporation 
hope  to  augment  generation  by  15  MW 
in  January  next  and  a  60  MW  extension 
to  the  "B"  station  is  planned  for  com- 
missioning in  1962.  Present  generation 
capacity  is  539  MW  and,  as  recently 
reported,  rapid  growth  and  demand  has 
recently  made  load  shedding  unavoidable. 
Last  year,  power  consumption  rose  to 
15-95  crore  unite  of  which  70-13%  was 
for  industrial  use.  Energy  sales  also  rose 
to  27'53  crore  unite.  The  Corporation's 
revenue  for  the  year  rose  by  14%  to 
Rs3'20  crores  and  profits  also  rose  by 
nearly   18%  to  Rs32-36  lakhs. 

Electrical  Factory  in  Karachi 

Next  year,  Siemens  (Pakistan)  En- 
gineering Co,  plan  to  establish  a  Rs20 
million  manufacturing  plant  for  motors 
and  transformers.  The  plant  is  expected 
to  produce  more  than  10,000  moton  and 
2,300  transformers/year. 

JAPAN 

Oversea!  Bid  Surprise 

Announcement  that  the  Tokyo  Electric 
Power  Co.  is  planning  to  buy  new 
thermal  electric  generating  plant  through 
international  bidding  has  caused  surprise 
among  Japanese  electrical  manufacturing 
firms.  The  president  of  the  company  said 
bidding  would  start  next  April  and 
international  purchase  was  essential  be- 
cause of  the  company's  increasingly  heavy 
financial  burden.  Tokyo  Electric  Power 
have  advanced  by  five  years  their  capital 
investment  programme  for  1959-75  and 
are  concentrating  on  construction  of 
more  thermal  power  plante  at  the  ex- 
pense of  hydro-electric  generation.  The 
president  also  said  that  construction  work 
on  the  proposed  nuclear  power  reactor 
must  begin  in  1963. 
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NOTES  ON  WIRING 
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EVERYBODY  in  the  electrical  contracting  industry 
appears  to  be  busy  at  the  moment,  some  rather 
busier  than  others,  but  with  enough  work  to  go 
round.  From  this  fact  one  assumes  that  installations  of  all 
sizes  are  going  ahead  and  that  people  are  really  becoming 
electrically  minded.  The  creation  of  smokeless  zones 
mean  that  more  people  are  turning  to  electricity  for 
heating  their  homes  and  we  now  see  the  results  of  the 
extensive  campaigns  to  make  people  become  entirely 
"electric"  in  their  homes.  I  still  retain  a  coal  fire  in  my 
lounge  but  for  all  other  heating,  water  heating  and  cooking 
I  rely  on  electricity.  I  always  had  the  comforting  thought 
that  if  my  coal  merchant  failed  to  deliver  my  fuel  I 
could  use  my  dectric  fire. 

As  a  result,  like  many  others,  I  received  rather  a  shock 
last  week  through  the  medium  of  the  London  evening 
newspapers,  when  I  read  that  there  were  fears  that  the 
generating  stations  might  not  be  able  to  handle  any  great 
increase  in  load  if  we  get  a  really  cold  winter!  The 
statement  read  that  warnings  about  this  had  already  gone 
out  to  those  in  authority.  To  those  in  the  industry  the 
threat  is  softened  to  some  extent  by  our  knowledge  of  the 
extent  to  which,  even  if  demand  does  approach  the  limits 
set  by  generating  capacity  (and  transmission  capacity,  as 
we  are  reminded  during  "amenity"  enquiries),  a  significant 
amoimt  of  load  can  be  shed  by  reduction  of  voltage  and 
frequency.  A  drop  in  illumination  levels,  however 
undesirable,  is  better  than  no  heat. 

On  the  surface,  this  situation  may  not  appear  to  be 
serious,  but  I  feel  that  it  is.  Of  course,  if  supply  interrup- 
tions came  back,  they  could  undermine  the  confidence  of 
the  public  in  the  electrical  industry.  What  value  has  dust- 
free  heating,  clear  lighting  and  the  dozens  of  labour-saving 
electric  devices  if  the  operating  power  is  not  readily  avail- 
able at  all  times?  After  reading  the  newspaper  reports,  I 
sat  in  the  train  and  listened  to  my  fellow-travellers*  com- 
ments. Many  of  them  were  just  getting  over  a  high-powered 
attack  on  their  homes  by  one  manufacturer  of  electrical 
goods.  This  subject  may  not  appear  to  be  directly 
connected  with  my  normal  writings  but  one  contractor  has 
already  informed  me  that  the  public  have  noted  the  matter 
and  are  looking  to  other  forms  of  heating  "just  in  case" 
they  suffer  from  "power  cuts." 

M.LC.S.  Cables 

My  recent  remarks  about  m.i.c.s.  cables  and  their  uses 
in  boiler  houses  brought  me  some  interesting  comments. 
One  engineer  asked  me  if  I  had  ever  experienced  trouble 
where  I  had  had  the  m.i.c.s.  cable  taken  right  into  a 
magnetic  valve.  I  gave  a  lot  of  thought  to  this  question 
and  replied  firmly  in  the  negative.  I  had  in  mind  one 
particular  installation  where  over  a  dozen  such  valves  are 
installed  and  I  know  that  they  are  all  functioning.  This 
engineer  then  went  on  to  explain  that  such  valves  had 
given  trouble  some  years  back  and  after  careful  investiga- 
tion the  blame  eventually  fell  on  the  m.i.c.s.  cable.  The 
explanation  was  that  voltage  surges  occur  during  certain 
operations  of  these  valves  and  the  cable  breaks  down. 

This  may  well  explain  the  fact  that  many  engineers 
specify  that  m.i.c.s.  cable  must  terminate  short  of  the 
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valve  and  require  the  connection  to  be  made  in  some  other 
form  of  cable.  Personally,  I  have  never  had  any  such 
trouble,  although  I  have  taken  precautions  in  other  situa- 
tions to  prevent  damage  to  m.i.c.s.  cable  by  voltage 
surges.  Of  course,  it  is  an  easy  matter  to  protect  mixi. 
cable  against  such  damage,  and  I  feel  that  the  manufac- 
turers of  such  valves  might  be  approached  on  the  matter. 
for  m.i.c.s.  cables  have  always  proved  themselves  beyond 
question  where  resistance  to  heat,  etc.,  is  required. 

Warnii^ 

May  I  once  more  appeal  to  all  electrical  engineers  to 
cast  their  eyes  over  their  friends*  "temporary  wiring**  for 
their  Christmas  tree  lights,  etc?  I  know  that  it  is  a 
difficult  thing  to  do  but  often  well  worth  the  possible 
offence  caused.  I  was  partaking  of  a  glass  of  cheer  in  z 
hostelry  recently  and  noticed  that  the  lady  behind  the  bar 
grimaced  every  time  she  had  to  reach  past  a  small  arti- 
ficial tree  gaily  decorated  with  lights.  When  I  asked  ber 
what  the  trouble  was  I  was  told  that  the  tree  seemed  to 
scratch  her  arm.  On  looking  a  little  closer  I  saw  that  the 
flexible  of  the  decoration  set  was  perished  and  bare  ia 
places  and  that  the  lady  was  actually  placing  one  hand  on 
a  sink  whilst  she  reached  through,  or  past,  the  tree.  A 
few  words  of  explanation  to  the  landlord  and  the  lights 
were  disconnected.  These  decoration  sets  of  lamps  are, 
apparently,  unearthed  every  festive  season  and  hung  od 
the  tree,  any  bare  patches  in  the  wire  being  covered  by 
sticking  plaster.  I  feel  certain  that  better  care  wiU  be  taken 
of  them  now. 

Lamps  and  Fuses 

Two  rather  revolutionary  lamps  have  made  their  appear- 
ance on  the  market  Both  are  rated  at  60  watt  and  are 
designed  to  eliminate  the  use  of  glass  shades  on  fitting)' 
Two  shapes  are  available  and  I  find  them  rather  pleasing 
to  the  eye  even  when  used  in  fittings  designed  for  glass 
shades.  The  idea  is  excellent  in  my  opinion,  and  although 
the  price  of  the  lamp  is  about  12s  6d  I  can  see  many 
people  using  it.  For  corridors  and  very  small  rooms  tiiey 
should  prove  invaluable. 

There  has  been  quite  a  lot  of  correspondence  aboat 
fuses  for  13  amp  plugs  following  my  recent  commeots 
and  many  people  agree  that  there  appears  to  be  need  for 
the  user  to  be  better  informed.  The  card  of  fuses  mcs* 
tioned  by  me  has  been  the  subject  of  many  enquiries.  Of 
course,  you  can  always  find  differem  views,  and  ooe 
engineer  friend  of  mine  suggests  that  only  the  5  and  H 
amp  sizes  are  really  necessary,  and  should  be  capable 
of  dealing  with  the  normal  faults  on  portable  appantus. 
Considering  this  suggestion,  I  agree  to  some  extent  with 
his  ideas,  but  think  that  many  other  engineers  may  f^ 
otherwise.  From  my  experience,  there  is  always  a  feeling 
that  the  2  amp  size  will  protect  the  smaller  apparatus 
quicker  than  the  5  amp  size,  even  though  its  main  job 
may  be  to  protect  the  flexible.  Of  course,  here  again  there 
are  many  different  thoughts  on  the  matter  and  I  han  in 
the  past  been  involved  in  many  arguments  and,  no  doobti 
will  be  involved  in  more  now  that  I  have  expressed  som^ 
one  else's  views  in  these  columns. 
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Electrical  equipment  for  graving  dock 


THREE  YEAR  REFITTING  PROGRAMME  COMPLETE 


THE  building  of  a  new  graving  dock 
and  refitting  quay  at  Immiogham, 
near  Orimsby,  a  task  commenced  three 
years  ago  and  just  completed,  involves 
considerable  planning  in  that  it  lies 
adjacent  lo  other  docks  which  must  be 
kept  operational  throughout  the  period. 
The  opportunity  was  takco,  at  the  same 
time,  to  change  over  the  electricity 
supply  from  the  British  Trangport  Com- 
mission's 6  6  kV  system  to  the  It  kV 
system  of  the  YEB. 

The  new  dock,  to  be  known  as  the 
Henderson  Graving  Dock,  is  600  ft  long 
by  90  ft  wide  at  the  entrance  and  will 
accommodate  vessels  up  to  26,000  toot 
deadweight.  It  is  the  largest  dock  between 
the  Tyne  and  the  Thames  and  will  form 
a  valuable  addition  to  marine  refitting 
faciUties  on  the  east  coast. 


The  electrical  programme  was  broken 
into  three  stages.  The  first  involved  the  - 
changeover  of  supply  to  No.  1  sub- 
station from  6-6  kV  to  II  kV;  the 
second  covered  the  installation  of  the 
switchboard  in  No.  3  substation  together 
with  the  cables  and  electrical  services  to 
the  1.000  ft  refitting  quay;  the  third  and 
final  stage  was  the  installation  of  pump- 
ing and  dockside  electrical  plant  and 
cables  in  Ih^  Henderson  graving  dock. 

The  first  stage  'covered  the  laying  of 
duplicate  11  kV  feeders  from  the  YEB 
33/11  kV  dock  area  substation  to  oppo- 
site ends  of  the  Crompton  Parkinson 
nme-untt  ALA/U50  MVA  switchboard. 
This  board  is  split  by  a  bus-coupler.  One 
half  supplies  two  320  kVA  hermetically 
sealed  transformers — each  of  which  is 
solidly  coupled  to  existing  slip-ring 
motors  driving  the  pumps  in  No.  1 
pumphouse — and  one  arm  of  the  ring 
between  the  three  substations;  the  other 
half  supplies  a  further  320  kVA  pump 
transformer  and  the  old  500  kVA  trans- 
former, rewound  for  II  kV. 


The  ring  passes  through  No.  2  sub- 
station where  a  three-unit  Crompton 
Parkinson  switchboard  supplies  the  exist- 
ing 600  kVA  transformer,  also  rewound 
for  It  kV,  and  a  continuation  of  the  ring 
main  to  No.  3  substation. 

Stage  2  covered  the  installation  of  a 
nine-unit  Crompton  Parkinson  11  kV 
split  switchboard  in  No.  3  substation. 
One  half  supplies  a  750  kVA  three-phase 
11  kV/50D  V  transformer  for  low  tension 
power,  a  410  kVA  three-phase  11  kV/ 
500-385  V  transformer  for  supplying 
shore  current,  the  385  V  supply  being 
derived  from  tappings  on  the  500  V 
winding  and  a  320  kVA  II  kV/500  V 
three-phase  transformer  through  a  remote 
operated  solenoid  o.c.b.  for  a  dewatering 
pump.  The  second  half  supplies  another 
750  kVA  transformer,  another  dewater- 
ing pump  transformer  and  a  transformer 
for  supplying  55  kW  and  220  kW 
Nevelin  mercury-arc  rectifiers.  Both  on 
this  board  and  the  main  board  at  No.  1 
substation,  the  bus  couplen  are  locked 
out  to  prevent  paralleling  of  the  YEB 
11  kV  supplies. 

This  stage  also  included  installation 
and  connecting  of  the  ten- unit  300  V 
25  MVA  switchboard,  again  split  with 
bus -coupling  facihties,  and  a  three-unit 
385  V  25  MVA  board. 

Servkca  tor  the  Quay 

At  the  moment,  a.c.  shore  current  is 
supplied  at  385  V  three-phase  50  c/s, 
but  space  has  been  allocated  for  a 
voltage/frequency  changer  to  be  installed 
at  a  future  date  to  provide  a  440  V 
60  c/s  supply  for  ships  with  this  system 

Ships  berthed  for  repair,  therefore, 
have  the  following  supplies  available 
from  dockside  weatherproof  switchboards. 

(a)  385  V  three-phase  50  c/s  un- 
earthed up  to  470  A. 

(b)  110  V  two-wire  d.c.  unearthed,  up 
to  500  A. 


(c)  220  V  two-wire  d.c.  uneanlKd  up 
to  1,000  A, 

(d)  110  V  single-phase,  centte^t 
earthed  a.c.  up  lo  228  A. 

(c)  500  V  three-phase  three-mrt  SO  c(s 
a.c.  to  supply  three-  and  six-opmlm 
welding  transformers  or  geneiaton. 

Similar  services  will  also  be  aviikbk 
in  the  graving  dock  via  the  service  tumid 

Hendenon  Dock  Pmnphonse 

The  two  main  dewatering  pump  is 
the  Henderson  Dock  pumphouse  m 
driven  by  385  h.p.  500  V  three-phise 
squirrel  cage  motors  solidly  cooDccud 
to  320  kVA  11  kV/500  V  hermelitallj 
sealed  transformers  with  power  faciot 
correction  up  to  0-94  provided  bf 
100  kVAr  tank-type  capacitors. 

Each  unit  is  switched  direct  on  line 
by  remote-controlled  solenoid-opcrattd 
oil  circuit-breakers  on  the  No.  3  iwitcb- 
board,  the  starting  current  being  approxi- 
mately 4^  times  full  load  cuireni. 
Auxiliary  drives,  which  include  me 
lis  h.p..  three  80  h.p.  and  a  number  ol 
other  motors  ranging  between  M  i'9- 
and  12i  h.p,,  are  controlled  from  the 
operating  platform  on  an  Allea  West 
starter  switchboard.  Remote  swiichiii  of 
the  main  pumps  is  also  controlled  froni 
this  position. 

Ring  Main  and  other  Cabin 

The  ring  main  is  of  0-1  sq  in,  oou 
section  and  terminates  at  the  conlro) 
position  in  No.  1  substation  in  oil  drctiit- 
breakers.  On  the  boards  in  the  other  two 
stations,  connection  is  through  faun- 
making,  load-breaking  isolators.  Uiukr 
normal  operation,  the  ring  is  ^Ut  ii 
No.  3  subsUiion  with  each  YEB  fcedfl  ' 
supplying  half.  ; 

Cables  are  all  of  Crompton  dudh- 
facture,  this  company  being  the  noin 
electrical  suppliers.  The  electrical  cooul- 
tants  were  R.  W.  Gregory  and  Partotn. 
of  Newcastle  upon  Tyne. 


Cnmptoa  Parkinson  10  unit  25  MVA  switchboard  in  No.  3  substoEJ 


ew  along  the  docfc  servicing  lunnef  showing  cabfet 
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iecking  Characteristics 
'  Electric  Arc  Furnaces 


ACTICAL  METHOD  FOR  STEELWORKS  INVESTIGATIONS 


rIODS  of  determining  the 
metrical  characteristics  of  steel 
iustry  arc  furnaces  are  dis- 
paper*  which  was  presented 
the  Utilisation  Section  of  the 
%  electrical  staff  may  wish  to 
these  characteristics,  but  not 
s  of  doing  this  are  equally 
in  working  conditions.  One  of 
(ions  of  the  paper  is  that  a 
mple  method  gives  reasonably 
reement  with  results  obtained 
complete  tests. 

nicteriMicg 

ms  typical  electric-arc  furnace 
ics.  For  any  given  voltage  tap. 
It  to  the  transformer  (circuit 
reases  as  the  electrodes  are 
increase  current.  It  levels  off 
ilue  and  finally  decreases  as 
rent  is  further  increased.  The 
ftT  output,  the  power  dissi- 
le  arcs,  also  increases  at  first 
ise  of  current.  The  peak  in 
)wer  characteristic  represents 

useful  power  which  can  be 
e  furnace  on  the  given  trans- 
>  for  the  circuit  conditions 
The  current  corresponding  to 
lum    arc    power    is    usually 

'optimum  current"  for  that 


«•< 


considered  that  the  electrical 
tearing  otherwise  than  in  the 

0  useful  work,  then  the  elec- 
;ncy  of  the  installation  is  the 
:  power  to  total  circuit  power, 
given  transformer  secondary 
lectrical  efficiency  decreases 
th  increase  of  furnace  load, 

rapidly  after  the  arc  power 

1  its  maximum.  Overall  circuit 
or  also  falls  steadily  with  in- 
lad. 

it  obvious  way  to  determine 
:al  characteristics  of  an  arc 
to  make  measurements  as 
possible,  changing  control  and 
settings  to  enable  relatively 
adings  to  be  taken.  For  a  full 
t  test,  the  electrodes  are 
just   inside   molten   metal   in 

■ 

leasurement  of  arc  power  is 
:ause  of  the  problem  of  deter- 
e  arc  voltage.  Techniques  for 
th  this  problem  have  been 
but  they  are  not  considered 
icable    for    large    production 


per  3328:  The  Determination  of 
zal  Characteristics  of  an  Arc 
f  J.  Ravenscroft,  b.sc,  a.m.i.e.e. 
croft  is  with  Steel  Peech  and 
was  formerly  with  BISRA. 


Whatever  method  is  used,  it  remains 
true  that  the  complete  circuit-power  and 
arc  power  curves  cannot  be  determined 
because  of  the  dangers  of  overloading 
the  furnace  transformer  in  taking  the 
necessary  readings.  The  solution  sug- 
gested in  the  paper  is  to  use  an  equiva- 
lent circuit  of  the  arc  furnace  at  least 
to  fill  in  the  blank  parts  of  the 
characteristic  curves. 

Equivalent  Ctacoit 

An  equivalent  circuit  for  an  arc 
furnace  is  shown  in  Fig.  2.  Each  phase 
of  a  three-phase  furnace  can  be  repre- 
sented for  a  given  voltage  tap,  by  an 
a.c.  series  circuit,  including: 

(1)  A  fixed  inductive  reactance,  con- 
sisting of  the  inherent  reactance  of 
the  furnace  transformer,  the  supple- 
mentary reactor  and  the  reactance  of 
the  furnace  cable  and  busbars. 

(2)  A  fixed  resistance  consisting  of 
the  transformer  windings,  cables,  bus- 
bar resistance  and  the  electrode. 

(3)  A  variable  resistance  represented 
by  the  arc  itself. 

In  the  equivalent  circuit  shown,  Xi  to 
Xs  and  Ri  to  Rs  can  be  determined  dur- 
ing the  short-circuit  tests.  It  is  then  pos- 
sible to  determine  points  on  the  charac- 
teristic curves  in  terms  of  formulae  which 
the  paper  develops.  However,  success  of 
this  method  is  entirely  dependent  on  the 
degree  of  accuracy  attained  in  measure- 
ment of  the  furnace  constants  during 
the  short-circuit  test.  A  complication  is 
the  change  in  a.c.  resistance  and  mutual 
inductance  which  can  occur  when  heavy 
currents  flow  during  short-circuits.  A 
change  of  this  sort  means  that  furnace 
constants  derived  from  short-circuit  tests 
will  differ  from  those  operating  within 
the  normal  current  range.  It  is  suggested 
in  the  paper  that  this  effect  is  not  sig- 
nificant for  furnaces  of  up  to  25-ton 
capacity. 

In  making  measurements  on  arc  fur- 
naces, it  should  be  kept  in  mind  that 
although  currents  are  kept  approximately 
equal  in  the  three  phases  by  the  regulator 
during  normal  working,  during  short- 
circuit  they  may  become  quite  un- 
balanced. In  measurements  on  a  10  cwt 
experimental  furnace,  currents  of  3,140  A, 
4,560  A  and  4,300  A  were  recorded  dur- 
ing a  typical  short-circuit  test  with  20  V 
furnace  voltage  and  184  kW  furnace 
power. 

It  can  be  shown  that  maximum  circuit 
power  occurs  when  the  sum  of  the  circuit 
resistances  equals  the  sum  of  the  circuit 
reactances. 

It  is  clear  that  the  determination  of 
furnace    characteristics    by    the    method 


described  involves  considerable  work. 
Moreover,  tests  may  be  difficult  to  per- 
form on  production  furnaces,  due  to  the 
interruption  in  production  entailed  in 
taking  a  series  of  observations  under  flat 
bath  conditions,  especially  if  high  power 
inputs  have  to  be  measured.  Multiple 
short-circuit  tests  required  to  determine 
phase  voltages  and  power  per  phase  are 
also  detrimental  to  the  steel-making 
process. 

Simple  Mediod 

The  paper  suggests  a  simplified  method 
of  calculating  furnace  characteristics, 
based  on  treating  the  furnace  as  a 
balanced  three-phase  load.  It  claims  that 
tests  have  established  this  method  as 
being  sufficiently  accurate  for  all  prac- 
tical purposes. 

For  the  simplified  method  to  be  used, 
it  is  necessary  that  the  furnace  should 
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Fig,  I.  Typical  characteristics  for  elearic  arc 
furnace  in  steelworks 
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Fig.  2.    Equivalent  circuit  for  a  three-phase 
electric  arc  furnace 


924 


Electrical  Times,  15  December,  1960 


Z«N# 


Fig,  3.  Cumnt'locus  diagram  based  on  mtasunment 
of  short-circuit  current 


be  equipped  with  an  h.v.  line  voltmeter, 
an  ammeter  for  each  of  the  three  phases, 
and  a  double-element  indicating  watt- 
meter or  a  power-factor  meter.  These 
instruments  are  needed  for  measurements 
as  the  three  electrodes  are  dipped  simul- 
taneously into  a  molten-steel  bath.  From 
the  readings  observed,  input  apparent 
power  and  short-circuit  power  factor  can 
be  calculated.  Only  one  short-circuit  test 
is  required  for  each  voltage  tap. 

Camnt-locas  Diagram 

Observations  taken  during  tests  are 
used  to  construct  a  current-locus  diagram 
such  as  that  shown  in  Fig.  3.  If  the  arc- 
furnace  circuit  is  considered  as  a  simple 
a.c.  series  circuit  of  constant  input 
voltage,  constant  inductive  reactance  and 


variable  resistance,  then  the  locus 
of  all  possible  current  vectors  lies 
on  a  semi-circle.  This  may  be  con- 
structed by  drawing  each  short- 
circuit  current  vector,  e.g.,  OPi  at 
angle  ?■  to  the  vertical,  where 
?*  is  the  phase  angle  at  short-circuit. 
PiZ  drawn  at  right  angles  enables 
the  diameter  of  the  circle  to  be 
found,  since  there  is  a  right  angle 
between  the  vertical  voltage  vector 
and  OZ.  All  operating  points  Ps, 
Ps,  etc.,  then  lie  on  the  semi-circle, 
and  other  values  such  as  circuit 
power,  arc  power,  electrical  effi- 
ciency can  be  obtained  from  the 
diagram  by  application  of  suit- 
able formulae  and  geometric  construc- 
tions. 

When  characteristic  curves  were  plotted 
for  the  experimental  furnace  previously 
mentioned,  on  a  basis  of  the  current- 
locus  diagram  described,  it  was  found 
that  for  both  circuit  power  and  arc 
power  characteristics  there  was  little 
difference  between  the  results  obtained 
by  the  two  methods.  For  example,  on 
the  130  V  tap,  the  circuit  power  for  an 
electrode  current  of  2,500  A  was  deter- 
mined from  the  locus  diagram  as 
554  kW,  which  compared  closely  with 
the  value  of  558  kW  calculated  on  the 
basis  of  more  complete  tests.  Optimum 
currents  determined  by  the  two  methods 
will  also  be  found  to  be  similar.  3,685  A 
given  by  the  locus  comparing  with 
3,750  A  on  a  basis  of  measurement. 


CoDclugioiis 

In  comparison  of  the  methods  avail- 
able for  determining  furnace  perform- 
ance it  is  suggested  that  the  direct 
method  has  limited  application  for  pro- 
duction furnaces.  If  a  series  of  short- 
circuit  tests  can  be  made  to  determine 
furnace  constants  without  interfering 
too  much  with  production,  the  complete 
characteristic  can  be  derived  by  calcu- 
lation using  simple  formulae.  The  success 
of  this  method,  however,  is  entirely 
dependent  on  the  accuracy  of  the 
measurements  during  the  short-circuit 
tests.  Performance  curves  can  be  drawn 
reasonably  accurately  by  using  a  current 
locus  diagram  plotted  from  data  obtained 
from  a  single  short-circuit  test  Provided 
working  current  is  well  below  the  opti- 
mum level,  this  simple  technique  gives 
close  agreement  with  results  obtained  by 
the  two  other  methods. 

The  paper  reports  experimental  work 
on  a  10  cwt  furnace  which  confirms 
these  conclusions.  The  comment  is  made 
that  if  circuit  reactance  is  high  the  toad 
current  can  approach  or  exceed  the 
optimum  value,  and  it  is  important  that 
the  optimum  currents  should  be  forecast 
accurately  so  that  the  load  does  not 
exceed  these  values  during  normal  opera- 
tion of  the  furnace,  and  so  waste  power. 
Characteristic  curves  for  the  10  cwt 
furnace  in  fact  show  that  it  is  most 
efficient  when  operated  on  the  highest 
voltage  tap. 


Sealed  transformers   in  extreme  conditions 


IF  the  tank  of  a  transformer  is 
hermetically  sealed,  the  conservator 
or  similar  equipment  to  take  care  of 
breathing  may  be  omitted.  Some  while 
ago,  the  Shell  International  Oil  Co. 
bought  1 5  transformers  of  this  type  from 
C.  A.  Parsons,  and  installed  them  in 
Sumatra  in  the  Far  East.  One  of  these 
transformers  was  returned  to  the  works 
after  nine  years*  service  for  examination 
to  establish  the  performance  of  this  type 
of  design  in  extreme  conditions. 

Like  others  in  the  batch,  the  trans- 
former was  installed  in  an  open  unpro- 
tected situation,  in  the  tropical  sun.  It 
was  subjected  to  fluctuating  loads 
(domestic  supply)  with  high  peak  load- 
ing during  the  daytime. 

The  transformer  was  a  100  kVA  three- 
phase  50  c/s  unit  for  ON  cooling  in  a 
plain  tank.  It  was  arranged  for  6,300- 
3,150  V  primary  (series-parallel)  and 
220  V  secondary.  Tappings  were  pro- 
vided for  ±21%  and  ±5%  on  the  h.v. 
winding.  Cable  boxes  were  provided  for 
both  h.v.  and  l.v.  windings.  The  oil  used 
was  Shell  Diala  B. 

Preliminary  Tests 

Testing  at  the  C.  A.  Parsons  works 
took  the  form  of  preliminary  tests  before 
the  transformer  was  opened,  followed  by 


piercing  the  sealed  case  and  the  carrying 
out  of  further  tests  on  the  transformer 
and  on  oil  samples. 

The  initial  tests  showed  satisfactory 
insulation  resistance  between  h.v.  and  l.v. 
windings  and  earth,  and  a  satisfactory 
dispersion  (a  measure  of  the  insulation 
power  factor)  when  cold.  When  the 
transformer  was  hot,  and  a  positive 
pressure  presumably  existed  in  the  gas 
space  above  oil  level,  the  transformer 
was  thoroughly  examined  for  indications 
of  leakage  at  all  joints,  particularly  the 
cable  box  bushings.  No  signs  of  leakage 
were  found. 

Breaking  the  vacuum  seal  was  car- 
ried out  by  drilling  the  cover  through 
a  special  drilling  device  that  would  per- 
mit holding  the  vacuum  presumed  to 
exist  at  normal  ambient  temperature.  In 
fact,  a  vacuum  of  4*4  in.  mercury  (121 
Ib/sq  in.  absolute)  was  found  to  exist 
at  a  temperature  of  67*  P.  The  cold  oil 
level  was  found  to  be  correct  to  within 
about  i  in.  of  the  mark  to  which  the 
transformer  had  been  filled  before  seal- 
ing. 

Oil  samples  were  found  to  be  generally 
satisfactory.  An  independent  test  showed 
the  samples  to  be  slightly  acid,  but  the 
opinion  was  expressed  that  a  large  part 
of  the  acidity  was  due  to  the  presence 
of  dissolved  varnish  acids  in  the  oil.  The 


inside    of   the    tank    was    painted  witM 
copal  varnish. 


Internal  Condition 

When  the  cover  weld  of  the  tank  wa3 
chipped  off  (the  operation  took  dbout. 
an  hour)  inspection  of  the  cover  showccf 
the  condition  of  the  internal  painting  "t^ 
good  as  new.**  Close  inspection  of  thr 
oil  surface  showed  small  traces  of  sur- 
face contamination  adjacent  to  the  taoi 
walls.  These  were  presumed  to  be  from 
the  varnish  coating  of  the  tank. 

To  remove  the  core  and  windings  it 
was  necessary  to  lower  the  oil  level  lo 
permit  access  to  bushing  connectiooi 
When  through-tank  bushings  were  rr 
moved,  Neo-K-Tex  gaskets  were  found 
to  be  in  sound,  pliable  condition. 

Core  and  windings,  when  lifted  from 
the  tank  were  in  a  clean  condition  with 
no  deposits  on  any  of  the  horizontal  sur- 
faces. Windings  were  "fairly  dark"  in 
colour,  but  otherwise  in  new  conditioo. 
End  packing  on  windings  was  tight,  afld 
there  was  no  sign  of  deterioration  of 
off-circuit  tapping  and  series-paraDd 
switches.  Inspection  of  the  tank  after 
pumping  out  the  oil  showed  all  internal 
surfaces  to  be  clean. 

Overall,    the    verdict    on    the  trans- 
former was  "excellent  condition.*' 


ti 
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A.BJ.  A.S.D. 
Air-Break  Starter 


DATA 
SHEET 


THE  apparatus  illustrated  is  a  simple, 
manually  operated  slar-delia  starter 
designed  foi  the  infrequent  switch- 
ing of  three-phase  six  ler^ninal  squirrel 
cags  motors.  Its  general  design  is  very 
si.iiilar  in  many  respects  to  that  adopted 
by  other  makers.  Indeed,  it  is  quite 
apparent  that  control  gear  tends,  by 
necessity,  to  follow  established  practice 
which  is  modified  to  suit  the  particular 
ideas  of  each  manufaclurer 

General  Coiutmctioa 

The  case  and  lid  of  this  starter  are  die- 
cast.  The  cover,  which  is  not  shown  in 
Fig.  1,  is  not  hinged,  and  is  retained  by 

Three  conduit  entries,  covered  with 
gland  plates,  are  provided:  one  at  the  top 
left  side  of  the  case  and  two  at  the 
bottom,  while  a  blanked  hole  on  the  top 
of  the  starter  permits  the  fixing  of  an 
ammeter  should  it  be  required. 

This  dust-  and  damp-proof  enclosure 
houses  a  typical  drum-type  starter,  oper- 
ated by  a  lever  on  the  right-hand  side. 
Depressing  this  lever  connects  the  motor 
in  star  for  starling,  elevating  the  lever 
changes  the  connection  to  delta  for  run- 
ning. The  usual  gravity  device  is  incor- 
porated to  prevent  the  handle  being 
inadvertently  placed  in  the  running  posi- 
tion without  first  pausing  in  the  starting 
position. 

Once  the  motor  is  running  correctly 
the  catch  on  the  u.v.  relay  retains  the 
starter  hand  in  the  vertical  position.  A 
small  lever  on  the  top  right  of  the  case 
will  trip  the  starter. 

The  inside  of  the  cover  canies  a  coo- 
□ecting  diagram,  die-cast  in  the  metal 
itself. 

Dmm  Switch 

The  main  body  of  the  drum  switch  is 
a  bakelite  moulding,  fixed  by  two  cheese- 
headed  screws  to  the  hack  of  the  case. 
This  moulding  carries  the 
two  sets  of  fixed  contacts  ~ 

and  the  three  overload 
relays.  The  drum  switch 
is  also  a  moulding  and 
does  not  consist,  as  in 
many  other  starters,  of  a 
number  of  contacts  and 
insulated  spacers  threaded 
on  to  a  steel  bar.  In  the 
present  starter  the  mould- 
ing itself  forms  a  strong 
insulated  bar  to  which 
the  moving  contacts  are 
bolted.  One  end  of  this 
moulding  engages  a  dog 
drive  operated  by  the 
starting  handle  and  the 
other  end  is  supported  by  rj  3  fj„j 
3  pivot  screw  (A)  which  twitch,  and  0. 
passes   through  the  side      It  at  right  angles 


fig.  I.  Inttrlar  of  AEI  oir-brtak  star-dtlta  starter 


frame  of  the  main  moulding.  (See  Fig.  1.) 
A  portion  of  the  drum  switch  is  drawn 
in  Fig.  2  which  also  shows  the  cavity 
for  the  dog  drive  (1).  The  moving  con- 
tacts are  formed  from  copper  strip.  One 
of  the  fixed  contacts  is  included  in  Fig.  3. 

(Jnder-roltage  Rday 

In  starters  of  this  type  the  u.v. 
relay  performs  two  functions;  it  retains 
the  handle  of  the  starter  in  the  running 
position  once  the  motor  has  been  started, 
and  it  will  release  this  handle  and  so 
switch  olT  the  starter  when  the  volts  fail. 
or  drop  below  a  predetermined  level. 


associated  with  drum 

heater.   In  the  starter  this 

to  position  shown  (Fig.  I) 


fig.  4.  Under-Yoltagt  ttlay,  botiom  rigia  of  Fig.  I 
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fig.  5.  Contdcu  oisocioted  with  under-rottoge  rtlay 


Fig.  6.  Bracket  (4)  of  Fig.  S  in  front  e/evotion 


Fig.  4  sbows  thct  this  u.v.  relay 
is  of  the  normal  clapper  type  witb  the 
armature  extended  to  form  a  hook  (7) 
which  engages  the  handle  linkage.  The 
coil  itself  is  wound  on  a  moulded  former 
and  is  retained  on  the  slavnpings  by  a 
U-shaped  wire  spring.  Each  coil  carries  a 
copper  strip  bearing  a  code  number  but 
not  the  coil  voltage.  A  wide  range  of 
coils  is  available  for  this  starter,  cover- 
ing voltages  from  47-675  and  frequencies 
SO  or  60  cycles. 

Orfrioail  Rclayi 

In  the  example  illustrated,  the  over- 
load relays  use  a  thermal  bimetal  strip. 
The  three  units  can  be  seen  in  the  photo- 
graph at  the  top  of  the  main  switch 
moulding  and  one  item  is  shown  in  detail 
Figs.  3,  5.  It  is  a  very  simple  device  with 
a  heater  spiral  surrounding  a  bimetal 
strip  0)  which  is  free  to  move.  Excessive 


current  will  cause  the  bimetal  strip  to 
bend  and  move  the  trip  bar  (2).  This  trip 
bar  actuates  a  pair  of  contacts  in  series 
with  the  u.v.  relay  and  these  are  shown 
in  detail  in  Fig.  6.  The  trip  bar  is  pivoted 
as  indicated  and  carries  one  contact  at 
lis  extreme  end.  The  other  contact,  which 
is  spring  loaded,  is  attached  to  a  die -cast 
bracket  (4)  whence  current  is  carried, 
via  a  second  die-casting  (5)  to  the 
auxiliary  circuit. 

Fig.  S  also  shows  bracket  (4)  In  front 
elevation  where  the  method  of  attach- 
ment is  illustrated.  The  position  of  the 
bracket  can  be  varied  to  give  different 
current  sellings.  Compensation  for 
ambient  temperature  is  effected  by 
another  adjustment  where  the  whole  die- 
casE  assembly  (4)  and  (5)  can  be  moved 
according  to  the  calibrations  on  the 
bakelilc  body  (6)  which  carries  the  trip 
contact  assembly. 


There  is  little  to  go  wrong  with  i 
starter  of  this  kind.  Dismantling  is  simple 
and  the  removal  of  the  pivot  screws  (Al 
(Fig.  I)  enables  the  switch  drum  to  It 
removed. 


11  is,  however,  worth  while  to  qiMic 
from  the  instruction  handbook:  "Be 
working  face  of  the  contacts  in:vibiblr 
become  roughened  and  pitted  in  stmce 
but  this  is  not  detrimental  to  their  effi- 
ciency. Any  large  blobs  of  copper  tbii 
may  have  formed  should  be  removed,  but 
it  cannot  be  too  strongly  emphasised  Itui 
it  is  not  necessary  to  file  the  coatacu  to 
a  smooth  finish." 


FIRE  RISKS  WITH  ELECTRICAL  MATERIALS 


IT  is  Dot  always  realised  ttiat  p.v.c. 
carries  risks  of  damaging  metals  if 
it  should  be  involved  in  a  fire.  The 
October  number  of  FPA  Journal,  pub- 
lished by  the  Fire  Protection  Association, 
reports  a  fire  in  Denmark  in  which  this 
was  unfortunately  well  demonstrated. 
The  fire  involved  a  storage  department 
of  a  factory  making  electronic  Instru- 
ments and  television  equipment.  It 
started  in  an  office,  and  only  part  of 
the  storage  area  was  directly  damaged 
by  fire.  However,  on  the  shelves  were 
some  components  made  from  p.v.c. 
weighing  in  all  about  55  lb. 

CorrcMioii 

When  involved  in  a  fire  this  amount 
of  P.V.C.  will  produce  about  3S0  cu  ft 
of  gaseous  hydrogen  chloride,  and  this 
will  dissolve  in  water  to  form  hydro- 
chloric acid,  which  is  extremely  corro- 
sive to  most  metals.  As  a  result  of  the 
fire,  the  hydrochloric  acid  corroded  all 


the  ferrous  metal  parts  of  the  equipment 
in  the  store  except  those  which  had  been 
coated  with  a  thick  layer  of  nickel.  Com- 
ponents covered  with  thin  layers  of  cad- 
mium or  zinc  were  severely  damaged 
:md  brass  and  copper  parts  were  also 
damaged.  Even  lacquered  surfaces  were 
attacked  to  the  extent  of  their  corrosion 
resistance  being  affected. 

The  damage  to  the  structure  of  the 
building  amounied  to  £5,000  but  the 
damage  to  the  contents,  which  was 
almost  entirely  by  corrosion  and  not  by 
fire,  amounted  to  £150,000. 

Sprays  for  Robber 

Other  materials  widely  used  In  elec- 
trical engineering  also  introduce  fire 
risks,  although  not  so  unexpectedly. 
Rubber  is  an  obvious  risk,  and  the  same 
number  of  the  FPA  Journal  recommends 
that  a  sprinkler  system  giving  a  water 
spray  should  be  installed  in  Ihe  dough- 
mixing  section  where  rubber  compounds 


are  being  prepared.  The  system  shouU 
preferably  be  such  that  in  the  ewA  of 
a  fire  in  one  hopper,  a  water  scrWi 
can  be  discharged  round  it.  For  extiti- 
guisbing  fires  in  hoppers,  carbon  dioiide 
systems,  fixed  and  preferably  ntaniBlly 
operated,  are  suitable. 

Machining  AInminiBm 

Freshly  machined  aluminium  intro- 
duces a  risk  since  it  oxidises  in  contact 
with  moist  air.  In  the  case  of  swuf, 
however,  the  heat  generated  is  insuffi- 
cient to  cause  ignition.  Aluminium  dust 
particles,  because  of  the  greater  surface 
area  they  present,  are   a   different  dor). 

Chromium  plating  is  judged  to  prctent 
little  fire  hazard,  despite  the  evolution 
of  hydrogen  from  the  acid  solution.  Tlie 
recommended  precaution  for  dealinf 
with  this  is  provision  of  high-level  n- 
traction  plant  as  pan  of  the  ventilstion 
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mmerce  Houses 

Birmingham 

CTRICAL  EQUIPMENT  IN 
OSING  NEW  BUILDING 


jaEti  a-group  of  people  got  together  in  Birmingham 
'  in  1783  to  form  the  Birmingbam  Commercial 
Committee,  they  little  Icnew  that  they  were  laying 
)uadaIion  of  a  movement  which,  177  years  later,  was 
tve  associates  in  every  importaat  town  and  cit] 
ghout  the  country,  the  Chambers  of  Commerce, 
illy,  the  name  dates  from  the  reformation  of  the  body 
[3  after  the  original  committee  had  fallen  out  among 
«lves,  but  the  new  Chamber  never  again  looked  back, 
was  the  impact  of  the  organi&aiion  that  it  soon  had 

towns  copying  until,  in  1860,  the  Association  of 
ibers  of  Commerce  was  formed.  This  year,  marking 
entenary  of  that  act,  Birmingham  again  shows  its 
■ship  by  moving  into  the  new  premises,  to  the  design 
hn  H.  D.  Madin,  a.r.i.b.a.,  which  they  have  erected, 

cost  of  £500,000,  in  Harborne  Road,  Edgbaston. 
building,  T-shaped  in  plan,  comprises  a  stem,  four 
's  high,  in  which  the  main  Chamber  suites  are 
led,  and  an  eight-storey  commercial  block  as  the 
Tar,  which  is  let  out  to  business  houses  and  cithers 
ing  office  accommodation.  Among  the  latter  is  the 
d  States  Consulate  and  the  British  West  Africa 
)  ration. 

nber  and  Offices 

!  Chamber  offices  include  a  Presidential  Suite,  the 
;il  Chamber,  meeting  rooms,  library  and  information 
I  and  administrative  sections.  There  is  also  a  Chamber 
mmerce  club  and  on  the  roof  a  penthouse  lunch  bar. 
'  and  around  the  building  there  is  ample  car-parking 

:  council  chamber  is  a  handsome  room  75  ft  long  by 
vide  with  acoustics  so  excellent  that  microphones  are 
essary.  By  night,  light  is  from  12  semi-recessed  GEC 


lighting  units  with  six  4  ft  Osram  Warm  While  tubes  on 
switchless-start  circuits.  The  President's  room  is  lit  by 
standard  6  ft  by  2  ft  recessed  module  fittings,  while  other 
executive  offices  are  illuminated  by  6  ft  by  2  ft  recessed 
module  fittings. 

Electrical  Services 

Supply  is  taken  from  the  MEB  at  400/230  V  from  a 
substation  in  the  basement  which  also  serves  part  of  the 
surrounding  district.  Two  500  A  ironclad  GEC  switches 
serve  rising  mains  to  the  Chamber  and  business  blocks 
from  which  distribution  to  each  floor  is  via  skirting  board 
irunking  with  cross- trunking  in  the  ceiling  for  lighting. 
Each  of  the  floors  in  the  business  block  is  arranged  for 
separate  metering  to  tenants  with  a  maximum  of  four 
tenants  per  floor.  Telephone  circuits  are  segregated  in 
separate  trunking. 

The  main  cables  are  v.r.i. -insulated  with  a  proportion 
of  m.i.c.c.  in  subsidiary  circuits.  All  lighting  switches  are 
of  the  "Britmac"  silent  pattern. 

Lighting  throughout  has  been  planned  to  give  a  higher- 
than-average  level  of  30-35  lumens/sq  ft,  most  of  which 
is  by  switchless-start  fluorescent  fittings;  60  W  tungsten 
filament  lighting  is  used  in  the  entrance  halls. 

In  the  eight-storey  building  there  are  three  300  ft/min 
passenger  lifts  and.  in  the  commerce  block,  two  200  ft/min 
passenger  lifts.  There  are  also  a  goods  lift  and  a  servici 
lift.  All  lifts  are  by  the  Express  Lift 
■"  — .  Co.  and  incorporate  the  latest  system 

of  Express  traffic  control.  The  internal 
telephone  system  comprises  two 
master  sutions  and  1 1  subsUtions 
with  transistorised  amplified  loud- 
speakers and  sensitive  microphones  to 
^^  allow  of  hand-free  conversation  on  the 

^^  masters. 

^  Other  interesting  electrical  features 

include  a  500-$tation  automatic  fire 
detector  system  and  under-ramp 
electric  healing  to  prevent  the  forma- 
tion of  ice  on  the  approach  ramps 
^  outside  the  entrance. 

JH  The  main  electrical  contractors  were 

116'""'  Parker    Winder    and    Achurch,    and 

the  GEC  supplied  most  of  the  elec- 
trical equipment. 

A  view  of  the  /londiome  7i  ft  tting  council 
chamber  in  Birminfhom'i  new  Chamber  of 
Commerce  hui/ding.  By  6o<t  the  curtained  oreo 
it  an  unbroiien  window  space.  Bf  night  illumi- 
nation li  from  the  GEC  lemi-recesjed  fluoret- 
cent  (i(hcfne  fittlnfi 
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in  the  industry 


t  H.  }.  Unwttt  Mt  A.  M.  Hudson  DoWet  Mr  A.  P.  Hamr  Mr  D.  A.  Lawrack  Mr  E.  J.  Hatlock 


Mr  H.  ).  UkhIb.  am.I££^  has  been 
appoioled  auistant  chief  commercial 
officer  (iales  development)  to  the  Eastern 
Electricity  Board,  with  responsibility  for 
the  promotion  of  sales  of  load  develop- 
ment appliances  and  improvemenl  of  re- 
tailing techniques  in  the  Board's  show- 
rooms CESH.  pages  105,  107).  Mr  Unwin 
■tarted  his  [raining  in  1932  as  an  engin- 
eering apprentice  with  the  BTH  COn 
Rugby,  and  later  worked  with  them  as 
a  research  engineer  until  the  outbreak 
of  the  war,  when  he  took  a  commission 
in  the  electrical  branch  of  the  RNVR. 
He  entered  the  supply  industry  after  the 
war  and  has  held  conimercial  posts  with 
the  Cambridge  Electric  Supply  Co.  and 
with  the  Eastern  Electricity  Board  in  the 
Pens  sub-area  and  at  their  headquarten. 
In  1957  he  was  appointed  manager  of 
the  Board's  Thuirock  district,  which  he 
leaves  to  take  up  his  new  appointment 
on  2  Jan.  next.  Early  this  year  Mr  Unwin 
attended  a  three-month  management 
coarse  at  the  Administrative  Staff  Col- 
lege, Henley.  He  was  chairman  of  the 
Board's  working  party  created  last  year 
to  investigate  and  make  recommenda- 
tions upon  procedures  for  acquiring  sub- 
station sites  and  wayleaves. 

Mr  A.  M.  Hpdson  Davin,  oj.e.,  ma., 
P.I.W.M.,  has  been  elected  chairman  of 
the  Institution  of  Works  Managers  for 
1960-61,  with  Mr  J,  Ayrci,  m.i.E£„ 
MJ.p.E.,  managing  director,  Simms  Motor 
Units  Ltd..  as  deputy  chairman  and  Mr 

B.      E.       Drew,       M.BRn.l.R.E..       M.I.F.E., 

director  of  electronic  production.  Min- 
istry of  Aviation,  again  as  honorary 
treasurer.  Mr  Hudson  Davies  became 
managing  director  of  Fibreglass  Ltd.  in 
1946,  and  joined  the  board  of  Pilkington 
Group  Ltd.,  the  parent  company,  in  1952. 
Two  power  station  superintendents 
with  the  London  Division  of  the  CEGB 
are  to  retire  at  the  end  of  March  next. 
They  are  Mr  A.  W.  Dunbar,  al  Lombard 
Rd.  and  Mr  D.  HaUiday,  a.m.i.e.e.,  at 
Woolwich  CESH.  page  57).  Mr  Dunbar 
will  have  completed  50  years'  service  in 
the  industry.  He  has  been  station  super- 
intendent  at   Lombard   Rd   since    1930, 


and  was  previously  at  Blackwall  Point, 
at  Bow  and,  earlier,  with  Melropoliian- 
Vickers.  Mr  HalUday  has  been  station 
superintendent  at  Woolwich  for  the  past 
ten  years  and  has  served  there  since 
1923. 

Chief  engineer  of  the  Swiichgear  Divi- 
sion of  the  Brush  Electrical  Engineering 
Co.  Ltd.  since  1955,  Mr  A.  P.  Harrcr, 
AJ4.I.E.E.,  has  transferred  to  Bristol 
Siddeley  Engines  Ltd.  as  senior  electrical 
engineer.  He  originally  joined  the  Brush 
Co.  in  1953,  after  ei^t  yean  in  the 
electricity  supply  industry,  first  with  the 
CEB,  South  East  England  Region,  as  « 
technical  engineer  and,  after  vesting  day, 
with  the  Eastern  Division  of  the  CEA 
as  K  regional  technical  engineer.  Mr 
Harvey  served  his  apprenticeship  with 
A.  Reyrolle  and  Co.  Ltd.  and  joined 
their  Technical  and  Research  Department 
in  1934. 

Mr  G.  J.  Rackluun,  a  director  of 
Simms  Motor  and  Electronics  Corpora- 
tion since  1950,  has  resigned  for  health 
reasons. 

Mr  John  C.  Garreb,  tur-i  has  been 
appointed  deputy  managing  director  of 
Monsanto  Chemicals  Ltd. 

The  Electric  Construction  Co.  an- 
nounce that,  for  health  reasons,  Mr 
Demi  is  A.  LaTcncfc,  m.a.u.ej,i.e.,  is  to 
relinquish  duties  as  area  manager  for 
Yorkshire  as  from  1  Jan.  next,  but  he 
will  continue  to  act  in  a  consultant 
capacity  within  the  area.  His  successor 
as  area  manager  will  be  Mr  E.  J.  Ha*- 
lock,  A.M.I.E.B.,  M.A.M.E.M.E.,  who  has  been 
Mr  Laverack's  assistant  since  July,  19S8. 
Mr  Lave  rack  was  educated  at  St.  Peter's 
School,  York,  and  subsequently  became 
an  articled  apprentice  with  the  company 
in  1916,  receiving  training  in  all  depari- 
ments  of  the  Wolverhampton  works. 
During  this  period  he  became  chief 
student  of  the  Wolverhampton  and 
Staffordshire  College.  Following  Test 
Department  service  he  was  attached  to 
the  Works  Estimating  Department  from 
1923-27,  preparing  tenden  and  contracts 
for  all  types  of  rotating  machines  and 


switchgear.  In  1927  he  was  appointed 
outside  sales  engineer  in  the  counties  of 
Derbys  and  Notts,  with  headquarten  il 
Derby,  and  afterwards  he  was  transferred 
to  take  charge  of  the  Yorkshire  ares. 
When  the  company  opened  area  offices  st 
Leeds,  in  1958,  Mr  Laverack  became  ires 
manager.  Mr  Haslodi  trained  wiili 
Siemens  Brothers  and  Lancailiire 
Dynamo  and  Crypto,  and  gained  tXbei 
technical  training  at  Hackney  Teduicil 
College.  From  1941  to  1950  he  was  coo- 
tracts  manager  for  Bryce  ElecDic  Cos- 
struction  Co.,  later  becoming  srei 
manager  in  East  Midlands  and  Yorkthiie 
for  Bryce  Electric  and  Hackbridge  Cable 
Co.  Ltd.  He  joined  ECC  in  1958. 

Mr  W.  C.  Bafle,  W.  T.  Henley's  sn* 
board  representative  maintaining  coatict 
with  the  Midlands  Electricity  Board, 
was  presented  at  Birmingham  with  i 
convector  heater  and  an  electric  fcctlle 
by  Mr  W.  L  WiOey,  cable  regional  siki 
manager,  Birmingham,  oo  behalf  ot 
friends  and  colleagues  in  the  area.  Attbi 
Hatton  Garden  office  in  London  he  re- 
ceived a  letter  of  appreciation  from  tbi 
company,  together  with  a  cheque  sub- 
scribed by  his  colleagues — presented  tij 
Mr  F.  V.  Vainlerc  commercial  manlier, 
AEI  Cable  Division,  to  marit  his  retire- 
District  engineer  in  the  Tauntm  <Si- 
trict.  Electrical  Department.  Soulb 
Western  Division  of  the  CEGB,  Mr 
L.  F.  M.  Baker.  b.5C(eng.),  m-i.e^,  bu 
retired.  His  successor  is  Mr  C  I-  CkA 
b.sc.(eng.),  A.M.I.E.E.,  formerly  assbtiiit 
district  engineer  at  Taunton.  Mr  Baku 
started  in  the  electricity  supply  indusUT 
in  1923  as  a  district  engineer  with  it 
South  Wales  Electrical  Power  and  Dii- 
tribution  Co.  In  1932  he  joined  the  C£B 
as  a  transmission  section  cogineo'  il 
Bridgwater  and  continued  in  that  pan- 
tion  until  1959  when  he  was  promoted  to 
district  engineer  on  the  formation  of  Ac 
Electrical  Department.  He  has  served  oO 
many  committees  and  was  chairman  d 

*  Denotes  revision  to  the  "Electridrj 
Supply  Handbook,  1960." 
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!)ply  Croup  of  Ibe  lEE  Weilem 
in  1956.  His  retirement  wat 
.  by  the  presentation  of  an  electric 
,  toaster  and  picnic  basket  at  a 
Q  at  the  SWEB  social  club,  and 
frigeiator  by  the  Divisional  Con- 
Mr  H.  S.  Davidson,  on  behalf 
:agues  and  friends,  at  a  dinner  at 
rand  Hotel,  Bristol,  which  Mr 
TMrtle,  Regional  Director,  also 
d. 

n-  changes  in  the  board  of  Morphy- 
ib  Ltd.,  following  the  acquisition 
i  business  by  EMI,  are  now 
iced.  Mr  F.  P.  BMwp,  the  chair- 
ttas  resigned  from  the  board  at 
n  request  and  has  been  replaced 
innan  by  Sk  Joeeph  Lodnrood, 
an  of  EML  Mi  D.  L.  T.  Oppe 
as  resigned  and  Mr  I.  E.  Wall, 
ing  director  of  EMI,  has  become 
itor.  Mr  C  F.  Rlcharda,  who  has 
joint  managing  director  since  the 
ion  of  the  company  in  1936,  has 
up  that  post  and  left  the  board 
er  to  pursue  other  interests  but 
mefit  of  his  experience  and  advice 
«n  secured  to  the  company  in  a 
ting  capacity."  Mr  D.  W.  Morpfay 
elinquished  the  post  of  joint 
iog  director,  at  his  own  request, 
11  remain  a  director  of  the  corn- 
Mr  W.  Rosborgli— managing  direc- 
Morphy-Richards  (Astral)  for 
years  and  a  director  of  the  parent 
ay  since  19S9 — has  been  appointed 
lanaging  director.  Mr  H.  W.  A. 
H,  director  and  general  manager 
irphy-Richards  (Cray)  and  Mr  Z. 
,  director  and  general  manager  of 
y- Richards  (Astral),  have  been 
led  to  the  Morphy-Richaids  board. 
I  be  recalled  that  the  original 
•f  EMI  for  the  M-R  capital  was 
y  opposed  by  three  of  the  five 
rs,  Mr  Bishop,  Mr  Richards  and 
ppe,  and  was  supported  by  Mr 
y  and  Mr  Roxburgh.  Mr  Grifliihs 
}incd  Morphy-Richards  last  April 
eral  manager — some  three  months 
the  taiieover  bid — and  was  pre- 
'  manager  of  the  Instruments  Divi- 
[  Evershed  and  Vignoles  Ltd. 
ager  of  the  Wolcing  district  of  the 
Eastern  Electricity  Board  since 
Mr  E.  Peclf  M.I.E.E.,  has  been 
ted  manager  of  the  Board's  Sut- 
trict  to  succeed  Mr  W.  B.  Hayden, 
,  who  is  retiring  on  7  April,  I%1 
.  page  85).  Mr  Peel,  who  is  44,  is 


Mr  W.  Roxburgh 


Mr  T.  L 


a  Lancastrian  and  received  his  technical 
education  at  Blackburn  Technical  Col- 
lege and  Regent  Street.  London,  Poly- 
technic, starting  his  career  as  a  trainee 
with  the  electricity  department  of  Black- 
bum  Corporation.  After  war  service  as 
an  officer  in  the  RAF  electrical  engin- 
eering branch  he  was  appointed  as  a 
mains  assistant  with  Hammersmith  Cor- 
poration, and  later  became  a  first  assis- 
tant district  engineer  with  the  London 
Electricity  Board.  He  joined  Seeboard  in 
1954  as  district  engineer  al  Woking. 

Mr  T.  Llde  WafanaD,  a.m.ct.,  a.m.le.e., 
has  been  appointed  director  and  general 
manager  of  the  Indian  National  Diesel 
Engine  Co.  (INDEC),  Calcutta,  an  asso- 
ciate company  of  Hawker  Siddelcy  Indus- 
tries, to  set  up  fadliiies  for  the  manu- 
facture of  Peiler  diesel  engines  under 
licence  in  India.  He  will  be  leaving  his 
present  post  as  executive  assistant  to  Ibe 
joint  managing  directors  of  Hawker  Sid- 
deley  Industries  in  January,  1961.  Before 
joining  HSI  in  1959,  Mr  Watman  had 
served  as  technical  adviser  to  the  Car- 
borundum Co.  Ltd.  and  as  assistant 
chief  engineer  with  Colgate-Palmolive 
Ltd.  He  later  headed  a  reactor  design 
team  for  the  English  Electric  Co.  and 
served  as  a  technical  co-ordination 
engineer  for  their  consortium  in  London. 

Assistant  sales  manager  (power  cables) 
to  BICC  since  last  March,  Mr  M.  H. 
Beattle,  E.R.D.,  m.i.e.e.,  has  been  appoin- 
ted commercial  manager,  British  Insu- 
lated Callender's  (Submarine  Cables) 
Ltd.  Educated  at  Glasgow  and  Kelvin- 
side  Academies  and  Ibe  Royal  College 
of  Science  and  Technology.  Glasgow, 
Mr  Bealtie  joined  ScottUh  Cables  Lid. 
after    war    service.    From     1948    until 


Mr  ].  M.  Slorey 


March  this  year  be  was  their  London 
sales  manager.  In  his  new  post  Mr 
Beattie  will  be  located  al  21  Bloomsbury 
St,  W.C.I. 

Mr  Jaraa  M.  Storey,  cb.e.,  managing 
director  of  Dewrance  and  Co.,  a  sub- 
sidiary of  Babcock  and  Wilcox,  will  re- 
lire  at  the  end  of  December.  Mr  Storey 
was  leader  of  the  Economic  and  Good- 
will mission  to  the  Canadian  Petroleum 
and  Allied  Industries  in  May,  1957.  He 
was  awarded  the  CB.E.  in  January,  19S9. 

As  we  briefly  reported  last  week,  on 
the  retirement  of  Mr  J.  J.  Grade,  cb.e., 
U..D,,  M.I.E.E.,  at  the  end  of  this  month 
(as  we  intimated  on  7  July  last)  Mr  T.  H. 
Kebey,  M.A.,  hj.e.e.,  will  become  general 
manager  of  the  General  Electric  Co.'s  en- 
gineering works  at  Witton  and  Mr  V/,  D, 
Morion,  m.a..  a.h.i.e.e.,  a.m.i.mech.e.,  is 
to  be  assistaol  general  manager  as  from 
1  Jan.,  1961.  Mr  Kelsey,  who  was  bom 
at  Gainsborough  in  1905  and  educated 
al  Uppingham  and  Downing  College, 
Cambridge,  joined  the  CEC  al  Witton  in 
1929.  In  1932  he  moved  to  the  company's 
Manchester  office  and.  in  1933,  became 
assistant  branch  engineer  at  the  Liver- 
pool office.  !n  1940  he  relumed  to 
Wilton,  where  he  was  responsible  for 
the  section  of  the  Materials  Control 
Department  concerned  with  high  priority 
contracts,  until  1942.  He  then  joined  the 
Ministry  of  Supply  and.  in  1944,  became 
deputy  director  in  charge  of  the  Direc- 
lorale  of  Industrial  Electrical  Equipment 
(DIEE  Machine  Tool  Control).  When 
the  Machine  Tool  Control  was  closed 
down  in  1946,  Mr  Kelsey  became 
director  of  disposals  but.  in  1947,  he 
returned  to  tbe  GEC  as  their  represen- 
tative at  BEAMA  and  became  a  mem- 


^m^ 


Mr  M.  H.  fieottfc  Mr  ].  }.  Grade 


r  T.  H.  Kcftey  .  Mr  W.  D.  Mertm 
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ber  of  the  BEAMA  Cotitract  Conditioni 
and  Materials  Committees.  In  I9i5  be 
was  appointed  technical  assistant  to  Sir 
Han7  Railing  and,  on  Sir  Haoy  Railing's 
retirement,  personal  assistant  to  Mr 
A.  L.  G.  Lindley.  In  1958  he  became 
assistant  general  manager  at  Wilton  and, 
in  June,  I960,  deputy  general  manager. 
Mr  Morton,  who  was  born  at  Killa- 
manh,  near  Sheffield,  in  1924,  was  edu- 
cated at  Doncasler  Grammar  School  and 
St.  John's  College.  Cambridge,  where  he 
graduated  in  mechanical  science  in  1944. 
On  leaving  the  University  he  joined  the 
Armaments  E>esign  Department  of  the 
Ministry  of  Supply  and  was  ctigaged  on 
the  design  of  solid-fuel  rockets.  Eighteen 
months  later  he  joined  the  English 
Electric  Co.  as  a  graduate  apprentice, 
spending  six  months  with  the  Atlas 
Diesel  Co.t  in  Sweden,  on  an  apprentice 
exchange  scheme.  He  was  appointed  a 
traction  engineer  in  1948.  Mr  Morton 
joined  the  GEC  in  1958  as  manager  of 
the  Traction  Division.  Mr  Grade,  who 
has  been  general  manager  of  the  Witton 
Works  for  the  past  20  years,  has  also 
played  a  prominent  part  in  Birmingham's 
educational  affairs,  particularly  on  the 
technical  side,  and  also  holds  a  number 
of  appointments  on  various  bodies  con- 
cerned with  industry  and  commerce 
generally.  With  GEC  he  sUrted  at  the 
Osram  Lamp  Works  and  later  trans- 
ferred to  the  MO  Valve  Co.,  where  he 
mtroduced  quantity  production  methods. 
From  1931  to  1937  he  was  with  a  firm 
of  industrial  consultants,  but  returned  to 
GEC  to  become  general  manager  and 
a  director  of  Coldair  Ltd.  A  year  later 
he  was  appointed  commercial  manager  of 
Witton  Engineering  Works  and,  in  1940, 
became  general  manager. 

Mr  W.  Fraser,  chairman  and  manag- 
ing director  of  Scottish  Cables  Ltd.,  will 
go  to  Nigeria  next  month  as  a  delegate 
to  an  industrial  development  conference. 
The  17-slrong  British  delegation  will  tour 
Nigeria  before  attending  the  conference 
in  Lagos. 

Belling  and  Lee  Ltd.  announce  the 
appointment  of  Mr  B.  M.  Lee  as  manager 
of  their  industrial  group,  reporting  to 
the  company's  general  manager,  and  to 
the  board  of  executive  directors.  This 
is  a  further  step  in  the  divisionalisation 
of  the  company  into  separate  industrial 
and  domestic  groups,  in  a  programme  of 
controlled  expansion  which  began  with 
the  reorganisation  of  the  sales  depart- 
ment earlier  in  the  year.  He  will  be  res- 
ponsible for  co-ordinating  the  produc- 
tion, publicity  and  sales  of  the  industrial 
group.  Mr  Lee,  who  is  the  son  of  Mr 


E.  M.  Ltt,  B.SC..  MJ.E.E.,  director  and 
general  manager,  and  one  of  the  original 
founders,  has  spent  a  number  of  years 
in  different  departments  of  the  company 
and  in  other  companies  in'  the  industry. 

Sir  Harold  Bishop,  c.bm.,  m.i.b.b., 
director  of  engineering,  BBC,  has  been 
elected  president  of  the  Television 
Society  in  succession  to  the  late  Sir 
George  Barnes,  m.a.,  d.c.l..  Sir  Harold 
will  hold  the  office  for  a  twO-year  period. 

General  sales  manager  of  the  company, 
Mr  William  A.  Devon  has  been  appointed 
to  the  board  of  Venner  Ltd.  from  1  Jan., 
1961. 

Mr  J.  Maxwell  has  been  appointed 
factory  manager  of  the  Remington  elec- 
tric shaver  factory  at  Thomliebank 
industrial  estate,  Glasgow. 

Mr  D.  Wrlgbt  has  been  appointed 
chairman  of  H.  J.  Baldwin  and  Co.,  in 
place  of  Mr  H.  J.  D.  L.  Wabnslcy  who 
has  resigned  the  position.  Mr  Wright  is 
joint  managing  director  of  the  parent 
concern.  Hartley  Baird  Ltd. 

For  health  reasons,  Mr  J.  H.  RoiaeU 
is  relinquishing  his  position  as  managing 
director  of  Hall  and  Pickles  Ltd.  on 
1  Jan.,  1961,  but  he  will  retain  his  seat 
on  the  board  and  also  on  the  boards  of 
Hall  Engineering  (Holdings)  Ltd.  and  the 
Improved  Metal  Label  Co.  Ltd.  Mr  F.  R. 
RobMns  and  Mr  A.  M.  C  Murphy  arc 
to  become  joint  managing  directors,  and 
Mr  E.  W.  B.  Davb  will  be  general  sales 
director. 

Mr  T.  D.  Grcsary  is  appointed 
manager  of  the  English  Electric  Co.'s 
Calcutta  office.  He  has  been  export  area 
manager  for  North  America  in  the  com- 
pany's London  offices  for  the  last  year, 
following  five  years  as  deputy  manager. 
Contracts  and  Administration,  in  New 
York.  Mr  B.  P.  Rlvett,  who  has  been  the 
company's  west  coast  technical  represen- 
tative in  the  United  States  for  the  last 
five  years,  succeeds  Mr  Gregory  as 
export  area  manager.  North  America,  in 
London.  Mr  Gregory  joined  the  company 
as  a  student  apprentice  in  1935.  He  was 
appointed  a  sales  engineer  on  heavy 
plant  at  Stafford  and  with  the  London 
office.  In  1945  he  took  over  as  manager 
in  the  Eastern  Electricity  Board  area  at 
Ipswich,  where  he  remained  until  he 
joined  the  English  Electric  Export  and 
Trading  Co.  Ltd.  in  New  York,  He 
served  as  deputy  manager.  Contracts  and 
Administration,  in  the  US  operation  until 
1959.  Mr  Rivetl  joined  the  EE  Co.  as 
sales  engineer  for  electrical  plant  at  the 
Stafford  works  in  1951.  where  he  re- 
mained for  three  years.  From   1955-60, 


Mr  Rivelt  was  the  company's  technical 
representative  for  the  west  coast  territM; 
of  the  Untied  States.  In  this  captdtr 
he  was  closely  concerned  with  many  d 
the  important  contracts  for  heavy  pint 
awarded  to  the  company. 

Col  C  E.  Mackellar,  director  of 
Weslool  Ltd.,  and  Mr  J.  B.  Balltj,  diitf 
applications  engineer  of  the  compur, 
are  now  on  a  visit  to  Russia  to  discuit 
modern  techniques  in  coil  winding  and 
the  application  of  various  control  cqiqi- 
ment  to  Russian  industry.  They  will  ilio 
explore  the  possibilities  for  the  eipoit 
to  Russia  of  coil-winding  machines.  (Ik- 
tric  clutches  and  brakes  and  air-coedi' 
tioning  equipment. 

We  hear  from  the  London  Heclridti 
Board  that  Mr  W.  A.  F.  Howard,  M.iiX, 
A.M.B.I.M.,  has  been  transferred  from  ibc 
position  of  district  engineer  of  the  Cea- 
tral  District  to  a  similar  post  with  Ibc 
Northern  District  {'ESH,  page  78).  Tlii 
follows  the  appointment  of  Mr  I.  F. 
TaniMr,  a.m.i.e.e.,  as  manager  of  (bt 
Board's  North  Western  District  Mr 
Howard  was  sub-area  construction  rapi- 
eer  for  the  Board's  northern  sub-uet 
from  vesting  day  until  May,  1957.  «ta 
with  the  reorganisation  of  the  Boanfi 
area  he  became  district  engineer.  Central 
District. 

Two  sales  representatives  of  Edmimit 
sons  Electrical  Wholesalers  Ltd.  hive 
just  completed  50  years'  service,  Thcj 
are:  Mr  C  F.  Ballcj  and  Mr  S.  E 
SnelL  Mr  Hutley  is  well  known  to  tbe 
electrical  fraternity  in  the  City  and  Wai 
End,  while  Mr  Snetl,  who  retiret  ts 
31  Dec.,  has  concentrated  on  the  Eut 
London  postal  area  in  recent  yan- 
Presentations  are  to  be  made  to  tbaa 
both  next  week. 

Mr  E.  H.  N.  Brecxc  has  bed 
appointed  commercial  manager  of  Lias 
Industrial  Equipment,  a  member  of  Ibc 
Lucas  group  of  companies. 

Previously  personnel  manager  vi^ 
Rolls-Royce  Ltd.,  Mr  D.  K  AtUM 
has  been  appointed  to  a  similar  pott  foi 
the  Ilford  region  of  the  Plessey  Co.  Ui 

Appointed  to  the  position  of  directoi 
of  the  International  Atomic  Enc^D 
Agency's  Division  of  Scientific  and  Tccb- 
nical  Information  is  Dr  Bemhard  Ga» 
who  has  served  with  the  IAEA  tiK< 
November,  1958,  and  from  1949  to  IW 
was  with  the  Electrical  Research  Aso- 
ciation  on  a  British  Council  fellow^ 

Mr  A.  A>  YoDBC  has  joined  B  and  R 
Relays  Ltd.  as  sales  engineer  for  Scot- 
land and  Northern  Ireland.  He  was  pr^ 
viously  an  electrical  engineer  at  tbt  BP 
Refinery  at  Grangemouth. 

Sb-  Willb  Jacluon,  d.sc..  f.ils-,  bu 
accepted  the  invitation  to  become  pw- 
dent  of  the  Association  of  Supervisni 
Electrical  Engineers,  and  will  succeed  Sir 
iosiah  Eccles,  cb.e.,  on  1  Jan.  nul.  Il 
will  be  recalled  that  Lord  Venilam  "« 
to  have  become  president  but  died  M 
18  Oci.^the  day  before  Sir  Joslah  w 
tired  from  office,  and  the  latter  subse- 
quently agreed  to  continue  as  actingprcs- 
dent  "until  a  successor  was  appointed.  Sii 
Willis  Jackson,  who  will  be  installed  » 
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at  the  meeting  of  the  lEE  on 
s  director  of  research  and  educa- 
Associated  Electrical  Industries 
iter)  Ltd.,  a  position  which  he 
inquish  next  Oct.  to  return  to 
eriai  College  of  Science  and 
gy — ^to  the  chair  of  Electrical 
ing  there.  He  resigned  from  his 
the  College  in  1953  to  become 
of  research  and  education  with 
litan  Vickers    (now   AEI).    Sir 

also  the  immediate  past-presi- 
the  lEE. 

iah  Eccles,  O.B.E.,  deputy  chair- 
he  Electricity  Council,  has  been 
y  the  British  Productivity  Coun- 
director  of  National  Industrial 
ciency  Service. 

C  Miller  has  been  appointed 
hairman  of  Earle  Bourne  and 
ibsidiary  of  Delta  Metal  Co. 

4.  Tatford,  director  of  contracts 
UK  Atomic  Energy  Authority 
elected  president  of  the  Institute 
:  Supplies  for  a  second  year.  He 
been  appointed  a  director  of  the 
Institute  of  Governmental 
ig  Inc.,  of  US. 

.   Fozweil,    managing    director. 


and  Mr  G.  Ball,  general  sales  manager 
of  Wayne  Kerr  Laboratories,  are  now  on 
a  business  visit  to  the  USA. 

OBITUARY 

Mr  M.  J.  Dark,  A.M.I.E.E.,  formerly 
London  director  of  Taylor  Tunnicliff  and 
Co.  Ltd.,  died  on  8  Dec.,  aged  80.  He 
retired  from  that  company  three  years 
ago,  after  45  years  as  London  director. 
He  started  his  career  with  Edison  Swan 
Electric  Co.  as  a  draughtsman,  then 
joined  British  Westinghouse  Co.  at  Traf- 
ford  Pk,  and  from  1902  to  1908  was 
in  charge  of  Johnson  and  Phillips* 
Switchgear  Department.  After  five  years 
with  Electric  and  Ordnance  Accessories 
Co.  Ltd.,  in  Birmingham,  he  joined 
Taylor  Tunnicliff  and  Co,  and  took 
charge  of  the  London  office.  Subse- 
quently he  was  also  a  director  of  Elec- 
tric Transmission  Ltd.  and  Taylor  Tunni- 
cliff fRefractories)  Ltd. 

Mr  A.  Bolton,  director  and  former  sec- 
retary of  Erskine,  Heap  and  Co.  Ltd., 
died  on  4  Dec,  aged  79.  He  was  with 
GEC  from  1895  and  joined  Erskine, 
Heap  and  Co.  in  1907  as  assistant  sec- 
retary, being  appointed  secretary  in  1918, 


a  post  he  held  until  retiring  in  ^ril, 
1959.  He  had  been  a  director  since  1949. 

Mr  O*  H.  Layhe,  o.bx.,  metals  con- 
troller to  the  BlCC  group  until  retiring 
last  March,  died  on  2  Dec,  aged  65.  Mr 
Layhe  joined  the  former  BI  Co.  at 
Prescot  in  1909,  going  in  1925  to  the 
Newcastle  sales  branch  office.  In  1943  he 
returned  to  Prescot  as  assistant  home 
sales  manager  and  became  assistant  com- 
mercial manager  in  1947.  The  following 
year  he  was  transferred  to  London  as 
manager  (purchasing).  In  recognition  of 
his  services  to  the  joint  committee  of  the 
cable  making  industry,  Mr  Layhe  was 
awarded  the  O.B£.  in  1956.  The  follow- 
ing year  he  became  metals  controller, 
and  was  appointed  director  and  general 
manager  of  British  Copper  Refiners  Ltd. 
He  was  also  a  director  of  several  sub- 
sidiary companies  in  the  BICC  group. 

Mr  L.  Jessop,  A.M.I.E.E.,  who  was 
formerly  in  business  in  Bradford  as  an 
electrical  engineer,  died  on  2  Dec.  on 
board  the  liner  Oriana. 

Mr  J.  Carson,  O.B.E.,  managing 
director  in  charge  of  tube  production 
for  Stewarts  and  Lloyds  Ltd.  since  1948, 
died  on  9  Dec,  aged  69. 


Isual  problems  on  motorways 


>f  the  highlights  of  this  year*s 
.E  conference  was  the  paper  by 
ildram  on  a  driver's  reaction  to 
sees  when  on  the  road  both  by 
by  night.  This  masterly  survey 
bject,  taken  both  from  personal 
e  and  study  of  the  reaction  of 
ras  all  the  more  refreshing  in 
igh  the  work  of  one  intimately 
I  with  road  lighting  problems 
»ng  period,  it  did  not  approach 
•lem  from  a  purely  objective 
ting  viewpoint.  As  Mr  Waldram 
often  said,  lighting  does  not 
bring  about  either  safety  or 
i;  its  contribution  is  to  give  to 
t  night  the  information  which 
i  in  order  to  drive  both  fast 

iy. 

study  is,  of  course,  never  com- 
I  Mr  Waldram  took  his  argu- 
stage  further  in  a  paper  read 
:  Illuminating  Engineers*  Society 
n  last  Tuesday  when  he  dealt 
problem  as  it  particularly  con- 
le    modern   high-speed   motor- 

ly  Driving 

impression  of  driving  on  a 
f  by  day  is  that  it  is  easier  than 
n  traffic  routes.  Despite  the 
»seds,  the  driver  has  less  to  do, 
las  to  be  more  alert  and  re- 
his  estimates  of  stopping  dis- 
»  compensate  for  the  higher 
he  danger  ties  not  so  much  in 

traflSc  moving  with  him,  clos- 
of  which  are  slow  in  that  they, 
travelling  at  high  speed,  as  in 
mary  vehicle   or  dropped  ob- 

wbich,  relatively  speaking, 
»  at  70  m.p.h.  to  80  m.p.h.  and 


will,  in  effect,  plough  through  the  cloud 
of  oncoming  vehicles  like  a  car  crashing 
through  a  car  park  at  70  m.p.h.  Added 
to  this  is  the  danger  of  unexpected  move- 
ments it  will  impart  on  other  vehicles. 

The  greater  clearances  he  must  allow 
for  by  day  means  that  he  must  fixate 
his  vision  1,000  ft  or  more  ahead  with 
only  casual  observance  of  mid-distance 
conditions,  a  change  of  which  could 
equally  well  create  unexpected  hazard 
and  have  to  be  compensated  for.  This, 
and  the  lower  manoeuvrability  at  speed, 
means  that  though  motorway  driving  is 
boqng,  the  temptation  to  relax  or  even 
to  sleep  must  be  resisted  by  every  means. 
By  night  on  unlighted  roads,  the  soporific 
effect  of  streams  of  red  rear  lights  mean- 
dering from  side  to  side  creates  an  addi- 
tional danger;  moreover,  they  do  not  by 
their  movement  or  relative  position  give 
any  reliable  perspective  impression  of 
distance. 

Night-driving  by  headlights,  even  when 
conditions  allow  them  to  be  used  un- 
dipped and  dazzle-screens  mask  the  glare 
of  oncoming  traffic  in  the  adjacent  lane, 
still  only  gives  him  a  visual  range  of 
300  ft  to  400  ft,  part  of  which  may  be 
reflections  from  central  studs.  Beyond 
this,  he  must  drive  by  red  lights,  the 
changing  pattern  of  which  be  is  unable 
to  interpret  with  any  degree  of  accuracy. 
He  cannot  reliably  discriminate  be- 
tween the  rear  light  of  a  car  and  a  red 
light  of  an  obstruction  until  too  late  to 
take  safe  avoiding  action.  Other  menaces 
which  he  has  to  contend  with  is  the 
patch  of  fog,  which  may  mask  one  or 
more  stationary  or  slowing  vehicles,  the 
obscured  windscreen  by  mud  thrown  up 
from  an  overtaking  car,  which  may  take 


10  sec  to  15  sec  to  clear,  and  the  inade- 
quate view  of  rear  traffic  through  small 
mirrors  partially  obscured  by  dirt,  con- 
densation, etc 

Megacandle  Headligiits 

Vehicle  headlights  by  themselves  will 
never  give  the  required  range  for  fast 
night  driving.  The  frame  of  reference  for 
locating  traffic  on  a  clear  night  1,000  ft 
ahead  would  necessitate  headlight  inten- 
sities of  the  order  of  megacandles,  in- 
tolerable to  other  road  users,  even  if  they 
could  be  realised  on  the  vehicle. 

It  is  part  of  Mr  Waldram*s  contention 
that  fixed  lighting  on  a  motorway  will 
reveal  to  a  driver  all  that  information 
which  is  available  to  him  by  day,  no 
more  or  no  less.  Taking  as  his  example 
the  Autoroute  du  Sud,  near  Paris,  he 
states  that,  despite  the  hazard  of  columns 
on  the  roadside  and  particularly  in  the 
centre  reservation,  the  distance  to  which 
objects  can  be  seen  is  not  limited  within 
the  range  imposed  by  topographical 
features,  road  perspective  is  recognisable 
and  accidents  or  stationary  objects  can 
be  recognised  in  time.  The  lighting  also 
gives  good  warning  of  fog  patches. 

Laying  down  1 1'  basic  requirements  for 
good  motorway  lighting,  he  visualises 
lanterns  with  distribution  cut-off  which 
is  not  too  hard,  providing  a  little  light 
up  to  the  horizontal  and  fairly  narrow 
in  azimuth,  mounted  high  in  a  single 
row  for  each  carriageway  at  spacing- 
height  ratio  depending  on  the  running 
surface  but  probably  not  exceeding  3*5. 

Mr  Waldram  concludes  his  paper  with 
some  criticisms  of  signal  lights  on 
vehicles  and  recommendations  for  their 
improvement. 
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Imporous  graphite  productk 

OUTSIZE  CARBONISING  AND  GRAPHITISING  FURNACES 


GRAPHITE^  ooe  of  the  many  forms  of  carbon, 
occurs  naturally  as  **plumbago**  but  it  can  also  be 
synthesised  from  amorphous  carbon,  usually  in  the 
form  of  lampblack,  by  graphitising;  that  is,  heating  to  a 
temperature  of  around  2,500^0  in  an  inert  atmosphere. 
In  some  cases  the  products  are  formed  into  the  required 
shape  in  a  plastics  mix  of  amorphous  carbon  with  a  binder 
and  graphitised  by  the  passage  of  current  through  them 
from  electrodes  connected  to  a  high-current,  low-voltage 
transformer;  in  other  cases  they  are  heated  in  a  furnace 
in  which  the  walls  and  heating  elements  are  of  graphite 
to  prevent  contamination  by  other  metallic  impurities  or 
oxides.  Graphite  so  formed  varies  considerably  in  particle 
size  and  porosity. 

Research  workers,  among  whom  the  most  famous  was 
Dr  Acheson,  have  spent  considerable  time  and  effort  in 
improving  both  production  processes  and  physical  proper- 
ties of  synthesised  graphite.  At  the  same  time,  the  fields 
of  application  have  expanded  from  its  first  uses  as  pencil 
leads  to  lubricants,  seals  and  glands  for  chemical  plants, 
high-temperature  bearings  and  bushes,  nozzle  throats  for 
jet  engines  and  rockets  and  also  in  the  construction  of 
nuclear  reactors,  for  which  it  has  proved  a  suitable 
moderator  material.  More  recently,  the  application  in  this 
field  has  extended  to  graphite  fuel  element  cans  in  proposed 
high  temperature  types  of  gas-cooled  reactors  such  as  are 
currently  being  designed  in  Britain,  Germany  and  the  USA. 

An  essential  requirement  is  near-impermeability  to  gases 
or  fluids  at  high  temperatures.  Among  the  methods  which 
have  been  developed  is  the  furfuryl  alcohol  process, 
originally  an  RAE  process,  which  was  taken  up  by  the 
UICAEA  at  Harwell  and  finally  developed  to  the  present 
stage  by  the  Hawker-Siddeley  Nuclear  Power  Co.  at 
Langley.  Very  briefly,  the  process  involves  the  impregna- 
tion of  a  finished  graphitic  element  with  a  low  surface 
tension  hydrocarbon  and  converting  the  latter  into  carbon 
or  graphite  while  in  the  pores  in  a  baking  or  graphitising 
furnace.  The  resultant  product  will  maintain  a  vacuum 
of  better  than  0-01  mm  mercury  for  several  hours  at 
1,800^C  under  inert  gas  conditions.  Another  important 
result  is  that  the  ultimate  tensile  strength  increases  from 
3,200  Ib/sq  in.  to  5,900  Ib/sq  in.  with  corresponding 
improvements  in  flexural  strength  and  elastic  modulus. 

Process  Plant 

The  experimental  furnaces  on  which  the  development 
was  carried  out  are,  of  course,  too  small  for  full-scale 
production  of  elements  used  in  reactors.  Eighteen  months 
ago,  Hawker-Siddeley  decided  to  order  four  carbonising 
and  two  graphitising  furnaces  for  their  factory  at  Langley, 
near  Slough,  the  former  to  have  a  charge  capacity  4  ft  6  in. 
dia  by  14  ft  6  in.  long  and  a  controlled  atmosphere  of 
1,000^C  while  the  latter,  four  times  larger  than  any  yet 
designed,  would  operate  at  up  to  3,000'C  or  l.TOO'^C  at 
a  vacuum  of  0*1  mm  mercury.  The  design  was  placed  with 
Spembly  Ltd.,  of  Chatham. 


Hie  Carbonising  Farnace 

The  carbonising  furnace  comprises  a  vertical  cy 
22  ft  high  by  8  ft  6  in.  dia  and  is  charged  ver 
through  the  top  by  means  of  a  3-ton  gantry.  The  du 
contained  in  a  muffle  chamber  externally  heated  by  c 
chrome  tape  elements  arranged  in  three  zones 
individually  controlled.  A  fan  draws  hot  gases 
through  the  charge  and  upwards  through  re<ircu 
ducts  in  the  walls  of  the  chamber.  Thermocoupl 
selected  points  monitor  the  temperature,  which  is  rec 
on  instruments  at  the  control  platform  where  fine  ten 
ture  regulation  is  automatically  maintained  by  o 
pyrometers.  The  atmosphere  is  inert,  comprising  nit 
with  an  oxygen  content  of  not  more  than  10  p.pjn. 

The  load  on  the  furnace  is  50  kVA  max  supplied 
tapped  transformer  on  the  440  V  three-phase  si 
having  secondary  tappings  from  33  V  to  213  V. 

The  Graphitising  Furnace 

The  graphitising  furnace  was  designed  to  a  requin 
calling  for  a  unit  capable  of  accommodating  compc 
up  to  10  ft  long  and  capable  of  attaining  a  tempe 
of  3,000''C  with  an  800  kVA  power  load.  This,  al 
a  top-entry  furnace  and  comprises  a  pressure  vessel 
with  graphite  and  with  graphite  heating  elements. 

The  graphite  lining  of  the  furnace  comprises  a 
assembly  of  petal  carbon  plates  in  two  separated 
overlapping  and  bolted  together  with  graphite  bolU 
wall  linings  comprise  graphite  rods  circumferentiall 
tributed  with  diametrical  slots  to  take  close-fitting  gr 
plates  to  form  a  cylindrical  assembly,  the  jointed  sc 
interlocking  to  avoid  the  necessity  of  complex  thi 
components.  A  continuous  ring  of  L-shaped  blocks 
top  of  the   lining  provides   a   stepped   assembly 
supports  and  provides  a  seal  with  two  independei 
designed  to  reduce  convection  and  radiation  losse 
wide  range  of  temperatures  and  long  length  of  the  ii 
components  introduced  expansion  problems  which  c 
cated  the  sealing,  but  these  were  solved  by  careful  < 

The  heating  elements  are  axially  spaced  graphite 
placed  circumferentially  around  the  heating  space 
ends  of  the  rods  are  threaded  and  provided  with  < 
seatings  to  ensure  good  electrical  contact  with  the  gi 
ring  which  forms  the  neutral  connection.  They  a 
course,  connected  in  star.  Power  is  supplied  to  the  e]< 
at  25  V  from  a  special  tap-changing  transformer  of 
design  and  manufacture  on  the  6-6  kV  system  f 
into  a  furnace  transformer  in  the  same  tank.  An 
coarse  and  18-step  fine  tap-changer  between  them 
of  143  steps  of  0-14  V  to  be  selected,  the  actual  sel 
being  made  by  a  motorised  controller  under  the  inf 
of  the  automatic  temperature  regulator  with  indicatii 
recording  facilities.  The  control  signal  is  derived  fi 
total  radiation  pyrometer.  Protective  circuits  include 
load,  power  failure,  maximum  temperature  trips  and  I 
of  cooling  water  and  gas  supplies. 
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Transfornters  in  court 


^S  1959  PROFIT  ON  EXPORT  OF  LARGE  TRANSFORMERS  2'4%. 
sag  AGREEMENT  STOPS  HOME  PRICES  FALLING  TO  EXPORT  LEVELS 


iTIONS  about  discussions  to  extend  membership 
the  Transformer  Manufacturers'  Association 
itinued  to  play  a  big  part  in  the  Restrictive 
case  last  we«k.  As  we  reported  in  the  last  issue, 
Kevan,  of  the  English  Electric  Company's  trans- 
ndering  department,  had  spolien  of  negotiations 
between  individual  members  of  the  TMA  and 
manufaclurers  outside  the  Association.  Counsel 
tcgistrar  of  Restrictive  Practices  had  suggested 
ibjecl  of  the  conversations  was  to  drive  smaller 
xn  out  of  business. 

/an  was  succeeded  as  a  witness  by  Mr  J.  Dyson 
ial  manager,  transformer  division,  AEI).  He 
Orms  who  were  not  members  of  the  Association 
lim  they  always  tried  to  charge  prices  as  closely 
rith  TMA  prices  as  possible.  Sometimes  they 
nore,  sometimes  less.  In  connection  with  the 
a  Leeds  in  June,  there  was  disagreement  about 
j  also  about  the  sharing  of  business.  Outside 
irers  disliked  the  Association  rebate  scheme;  they 
it  should  be  scrapped. 

le  denied  that  any  attempt  was  made  to  prevent 
sion  of  outside  manufacturers  and  to  discourage 
nts  to  the  industry.  He  denied  that  there  was  any 
»  destroy  the  capacity  of  smaller  firms  who  were 
)ers  of  the  Association. 

son  said  be  thought  meetings  of  representatives 
;rs  to  discuss  export  business  were  helpful,  but 
Dol  be  prepared  to  enter  into  such  discussions 
petitors  at  home  if  there  were  no  home  sales 

rra  stability  was  not  necessary  only  in  order  to 
transformer  industry  to  remain  in  business;  it  was 

the  industry  was  to  keep  the  confidence  of  its 
I.  Without  the  long-tenn  stability  which  the 
ie  agreement  gave  the  industry,  manufacturers 
t  be  able  to  attract  people  to  work  for  them, 
ire,  it  was  only  by  having  a  stable  home  market 

were  able  to  keep  capacity  for  the  variable 


The  ca»e  ao  far  , . . 
i-member  Transformer  Manufacturers'  Assodation 
nding  before  the  Restrictive  Practices  Court  its 
ent  providing  minimum  prices  for  transformers 
r  use  in  the  UK.  In  the  opening  statement  on 
of  the  Association,  much  was  made  of  the  need 
:  such  an  agreement  if  there  was  to  be  a  parallel 
ent  for  co-operation  in  tbe  export  field.  The  need 
perale  as  a  source  of  strength  in  bargaining  with 
ply  industry  was  also  stressed.  Witnesses  for  the 
tion  have  drawn  attention  to  under-employmenl 
capacity  of  the  industry  at  present  and  have 
led  its  difBculties  in  selling  overseas.  They  have 
scribed  tentative  negoti aliens  by  individual  mem- 
ith  non-member  firms  in  an  attempt  to  extend 
tion  membership.  The  case  began  on  Monday, 
ember,  and  is  expected  to  continue  for  some  time. 


quantity  of  export  business  which  it  was  in  the  country's 
interest  to  take.  Engineering  and  manufacturing  knowledge 
was  the  same  whether  the  transformer  was  being  built  for 
the  home  market  or  for  the  export  market. 

Mr  Dyson  was  asked  by  the  President  of  the  Court, 
Mr  Justice  Russell,  whether  he  thought  it  would  be  a  good 
thing  if  the  smaller  manufacturers  were  driven  out  of 
business.  -  He  said  he  did  not.  They  had  an  important 
function  to  fulfil  in  the  industry  within  a  limited  range. 
Their  diversification  helped  to  keep  down  costs.  He  also 
said  that  while  winners  of  large  orders  were  proud  to 
announce  their  success,  those  who  received  small  orders 
were  not  so  keen  on  other  companies  knowing. 

Profit  on  large  transformers  exported  during  1959  was 
only  2-4%,  he  said  later.  If  the  TMA  agreement  were 
ended,  any  intensification  of  competition  might  force 
down  export  prices  and  remove  that  small  margin, 

Accoimtants  and  Kconomists 

A  sidelight  on  the  difiiculty  of  operating  the  agreement 
was  cast  by  Mr  W,  E.  Carnelley,  an  accountant  who  dealt 
with  adoption  of  a  common  form  of  preparation  and 
presentation  of  costs  by  TMA  members  in  arriving  at  the 
prices.  He  said  it  was  difficult  to  convince  engineers,  who 
had  been  used  to  slide  rules  and  making  estimates,  of  the 
need  to  discuss  costs  with  accountants;  and  it  was  equally, 
difficult  to  discuss  with  accountants  what  was  the  best 
method  of  estimating  overheads  in  costs.  He  agreed  with 
counsel  that  figures  before  the  Court  showed  that  the 
most  profiuble  and  consistent  section  of  business  in  the 
home  trade  was  in  large  transformers.  There  had  been  a 
decline  in  profitability  in  all  sizes  of  transformers  in  both 
home  and  export  trades  since  1955. 

An  economist  from  Oxford  University,  Mr  G,  B. 
Richardson,  told  the  Court  that  export  prices  for  large 
transformers  had  been  falling  and  that  without  the  TMA 
agreement  home  prices  would  have  tended  to  fall  to  the 
same  level.  He  said  excess  production  in  some  years  was 
the  price  transformer  manufacturers  bad  to  pay  for  meet- 
ing tbe  peak  demands.  Features  of  the  industry  were 
fluctuating  demands,  substantial  fixed  overhead  costs  and  the 
fact  that  transformers  were  for  the  most  part  made  to  order, 
not  for  stock.  Questioned  about  the  possibility  of  a  price 
notification  scheme  as  an  alternative  to  price  fixing,  he 
said  it  was  conceivable  but  would  inevitably  be  elaborate. 
He  thought  that  abandonment  of  the  present  agreement 
would  inevitably  lead  to  greater  instability  in  prices. 

Mr  Richardson  told  counsel  for  the  Registrar  that  he 
could  think  of  several  industries  besides  transformer 
manufacture  where  fluctuations  in  orders  occurred,  but  in 
those  industries  the  effect  was  different.  He  said  members 
of  the  TMA  adhered  to  the  price-fixing  agreement  "very 
substantially."  Without  the  agreement,  it  was  within  the 
power  of  the  electricity  supply  authorities  to  drive  prices 
down. 

After  Mr  Richardson  had  given  evidence,  counsel  fcr 
the  Registrar  began  bis  address  to  tbe  Court. 
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Unnmal  potentiom^ik  lecorder 

CONVENTIONAL  potentioinatric 
methods  for  measuiiDg  voltages, 
while  extremely  accurate  in  principle, 
suffer  from  the  inherent  possibility  of 
error  du;  to  slide-wire  wear.  The  prin- 
ciple ii  retained  in  a  recently  introduced 
iostrumenl  for  continuous  chart  record- 
ing of  d.c.  voltage  outputs,  but  with  the 
elimioatioD  of  the  traditional  slide-wire, 
butead,  a  fixed  resistor  is  used,  across 
wliich  the  voltage  to  be  measured  is 
connected,  the  necessary  balance  voltage 
being  obtained  by  passing  a  variable 
current  through  the  resistor.  Key  to  the 
method  is  the  use  of  a  force- balance 
transdurer,  an  electro-mechanical  device 
by  which  current  can  be  varied.  This  is 
connected  in  series  with  the  fixed  resistor 
and  a  stabilised  voltage  d.c.  supply. 
During  measurement,  oul-of-balance 
voltage  signals,  suitably  converted  and 
amplified,  are  fed  to  a  servo-motor.  This 
drives  the  force-balance  transducer  clock- 
wise or  an  ti -clock  wise  through  a  given 
angular  rotation  until  null-point  balance 
ii  achieved.  The  servo-motor  also  drive* 
the  chart  printing  head  which  thus 
registers  on  the  chart  the  appropriate 
balance  voltage.  One  vcraion  of  the 
instrument  available,  using  a  1(H  in.  wide 
chart,  has  provision  for  12  input  chan- 
nels. These  are  cyclically  switched  at  five- 
second  intervals,  giving  one  reading  every 
minute  for  each  channel.  There  are  six 
chart  speeds,  allowing  a  minimum  of  one 
week  and  a  maximum  of  four  weeks 
recordbg  time  for  the  standard  chart 
length.  The  instrument  has  a  variable 
input  range  with  a  minimum  of  0  to 
1  mV  and  is  suitable  for  recording  out- 
puts from  thermocouples,  strain-gauges 
and  other  transducers.  Smiths  Industrial 
Division.  Kelvin  Hse,  Wembley  Park 
Drive.  Wembley,  Middx. 
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Vapour  cooling  valves 

jORMAL  methods  of  cooling  indus- 
trial thermionic  valves,  either  by 
air-blast  or  water  circulation,  are  not 
always  suitable.  Examples  are  in  pol- 
luted atmosphere  conditions  and  where 
there  is  a  Umited  supply  of  cooling 
water.  An  alternative  method,  which  has 
been  applied  to  cooling  oscillator  triodes 
of  an  induction  heater,  makes  use  of 
latent  heat  of  absorption  due  to  vaporisa- 
tion. In  essence,  the  cooling  unit  con- 
sists of  a  jacket,  filled  with  distilled 
water,  surrounding  the  valve  anode  cap 
and  integral  with  a  condenser.  Anode  dis- 
sipation boik  the  water  at  atmospheric 
pressure,  the  steam  being  condensed  and 
the  condensate  relumed  to  the  jacket  in 
a  continuous  cycle.  The  anode  tempera- 
ture is  thus  maintained  at  100°C.  English 
Electric    Valve    Co.    Ltd.,    Chelmsford, 

Liquid  level  controller 

A  LEVEL  controller  for  conducting 
liquids,  the  "Resistron,"  makes  use 
of  the  liquid  to  complete  the  circuit  of 
a  single-valve  amplifier  which,  in  turn, 
actuates  a  control  relay  integral  with  the 
unit.  This  is  done  by  means  of  elec- 
trodes fixed  at  the  high  and  low  levels, 
there  being  different  types  available  for 
various  liquids,  including  acids.  The 
relay  incorporates  one  normally  open 
and  one  normally  closed  pair  of  con- 
tacts, rated  at  5  A,  250  V.  These  can 
operate  a  visual  or  audible  alarm  or 
appropriate  control  circuit.  The  device  is 
suitable  for  liquids  having  a  specific 
resistance  of  not  more  than  50  kilohms/ 
cm.  cube  and  can  be  applied  to  boiler 
level  control  and  indication.  Supplied 
with  sheet-steel  or  cast-iron  case  complete 
with  green  and  red  warning  lights,  the 


unit  has  dimensions  4}  in.  b; 
by  4i  in.  It  is  available  for  110  V, 
and  440  V  supplies  at  40-60  c/s. : 
Induarial  Automalion  Ltd.,Staiio\ 
Altrincham,  Cheshire. 

SUicoae  flnida  price  cot 

PRICE  reductions  have  bet 
nounced  for  "Amersil  Electro 
a  phenyl-methyl  silicone  protectiv 
Its  purpose  is  to  prevent  tiaci 
electrical  equipment  such  as  migh 
between  exposed  connections  an 
tacts.  This  it  is  claimed  to  do 
pelling  condensation  and,  at  th 
time,  sealing  off  components 
corrosion.  The  fluid  is  low  ' 
has  a  low  surface  tension  logelh 
a  freezing  point  of  "SS'F  and 
point  of  575 *F.  Available  in  a 
aerosol  spray  container,  new  \ 
20s/container  bought  singly  ai 
container  in  12  dozen  lots.  Also 
in  price  is  "Ambersil  Formula 
pure  methyl  silicone,  whose  p 
application  is  that  of  an  anti-stic 
for  releasing  die-casting  moulds. 
Oils  Ltd..  Ila  Albemarle  St.  W. 


11  kV  o/h  I 

UNIQUE  feature  claimed  for 
11  kV  pole-mounted  isolatoi 
rocking  type  is  the  use  of  ro 
instead  of  the  usual  push-rod — op 
This  is  said  to  give  advantages 
plicity  and  low  cost.  The  insulat 
trol  rod  is  supported  parallel  to  I 
00  pedestal  type  bearings  and 
freely  attached  operating  haoi 
operation,  the  handle  is  swung 
rigbl  angles  to  the  rod  and  rol 
the  horizontal  plane.  The  isoU 
be  padlocked  in  the  open  or  clos 
dition,  using  the  handle  in  eff» 
hasp.  Ansther  advantage  of  tl 
design  is  the  use  of  universal  \a\ 
steelwork  for  mounting  in  either  1 
lal  or  vertical  positions,  and  for  i 
either  two-  or  three-bsulalor  i 
which  are  available.  In  addition, 
ing  is  suitable  for  either  single- 
poles.  The  U-shapcd  fixed  cont; 
are  claimed  to  give  increased 
with  increased  current,  while  cy 
moving  contacts  can  be  rotated 
uniform  wear.  Nominal  current 
400  A.  Four  types  of  insulator  a 
able.  Swilchgear  and  Equipme 
Southam  Rd,  Banbury.  Oxon. 


^k  Front  vitrr  opened  up  of  Smiths  potentiornetric  recorder.  Instead 
of  conventional  slide-wire,  this  instrument  uses  a  fixed  resi%tor  m  con- 
junctian  with  a  servo-driven  farce-balance  transducer  to  produce  bafance 
roltages.  Drive  mechanism  is  seen  on  left  with  servo-motDr  amplifier 
and  stabilised  pmter  supplies  on  right 
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ig  OD  the  iMrtiiig 

trSTEM  of  skirting  board  heating 
nploying  short,  simply  installed 
3  is  available.  It  is  based  upon  the 
itioD"  element — a  resistor  of  til- 
I  carbon  spluttered  on  to  theels  of 
oDded  fibreglau.  Tlie  elemeot  used 
system  is  completely  enclosed  in 
aterial  and  is  thus  insulated  by  it. 
lorl  sections  of  about  30  W/ft  run 
two  parts,  first,  the  rear  panel 
houses  the  element  and  embodies 
uhments  for  fixing  and  tntercon- 
•  and,  second,  the  front  "sculp- 
face  which  is  screwed  into  place 
oslalUtion  of  tbe  rear.  The  front 
mentioned  above  provides  inlets 
om  and  top  for  the  passage  of  air. 
ions  are  supplied  primed  ready, 
:e  any  type  of  paint  desired. 
lections  of  wood  having  identical 
can  be  supplied  to  fill  in  comers 
>dd  spaces.  These  incorporate 
Is  to  take  the  connecting  cable. 
Deluding  purchase  tax,  is  24s  lid/ 
Inferation  Ltd.,  12  Copthall  Court, 

«,  MmlM  and  poUriies 

ULTI-PURPOSE  floor-cleaner, 
rriumph."  was  introduced  recently, 
commercial  machine  vacuum- 
,  scrubs,  polishes  and  sands  by  the 
attachment  of  a  number  of  acces- 

It  is  notable  for  its  lightness  in 
J,  in  fact,  requires  an  extra  clip-on 

for  heavy  jobs  Uke  scrubbing  and 
(.  Its  moler  of  JOO  W  rating  with 
drive  has  no  belts,  gears,  pinions 
tion  drive.  In  addition  to  the  clip- 
gbt  its  attachments  are  oscillating 
)  brush,  7^  in.  dia,  suction  im- 
and  scrubber.  "Triumph"  is 
teed  for  two  years  and  is  covered 

country- wide  after-sales  service. 
K  {Universal)  Ud..  590  Wands- 
Rd.  S.W.8. 
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TRADE  PUBLICATIONS 

Ate. — 16-page  coloured  brochure  on  sound 
systems  —  including  broadcasting,  music, 
radio,  intercommunication,  noise  delectiiig 
and  locating.  Communication  Systems  Ltd. 

F*LKs. — Ten-page  brochure  "Falks  Light- 
ing Service"  describing  lighting  systems  for 
puelic  buildings,  stores,  schools,  etc.  Falk. 
Stadelnmnn  and  Co.,  9!  Farnngdon  Rd, 
E.C.I. 

HONfiYWELL. — Seven-page  illustrated  book- 
let on  domestic  heating  conirote.  Honeywell 
Controls,  Ruislip  Rd  East,  Greenfcml, 
Middx. 

Bl:i-OIn. — News  Bulletin  No.  33.  Volume 
3,  1960.  A.  ¥.  Bulgin  and  Co.,  By-pass  Rd, 


joint  meeting  of  Society  of  Furnace  Builders 
and  Society  of  Glass  Technology,  April, 
I960,  by  W.  S.  Sinclair.  "Icanite,"^  a  leaflet 
on  special  process  cast  iron  tor  mess  tools 
hardcnable  by  standard  methods.  The  Incan- 
descent Heat  Co.,  Smelhwick,   Birmingham. 

Hahvey. — Brochure  entitled  "The  Harvey 
Team,"  describing  activities,  products  and 
personnel.  1960.  G.  A.  Harvey  and  Co. 
(London)  Ltd.,  Woolwich  Rd,  S.E.7. 

Du  Pont.— Technical  information  bulletin 
on  Elastomers — ocoprene,  "Hypalon"  and 
"Viton."  their  properties  and  appljcatkins. 
No.  16,  1960.  E.  I.  Du  Pont  de  Nemours 
and  Co.  (Inc.),  76  Jermyn  St,  S.W.I. 

C.M.C. — Folder  describing  diffusing  panels 
ot  various^  shapes  tor  use  with  fluorescent 


Centre  Co..   Wednesburyl  Staffs. 

Alma  .—Reprint  of  four-page  article  en- 
Utted  "Precision  Wirewound  Resistors,  Their 
Design  and  Manufacture,"  by  D.  C  F 
Barllell,  b.sc.(eno.),  from  Radio  and  Elec- 
tronic Components.  May,  I960.  Also  list  of 
extensions  of  ranges  and  improvements  in 
tolerances  ot  resistors  by  Alma  Components 
Ltd..  SSI  Holloway  Rd,  Holloway,  N?I9. 

Reigate. — Latest  issue  of  Domestic 
ApoMance  Catalogue  by  the  electrical  and 
radio  wholesalers  Reigale  Electrical  Co. 
(Wholesale),  61   London  Rd,  Reigate. 

Columbus.— Leaflet  and  price  list  of  aulo- 
mitic  lime-lag  switches  from  Denmark. 
Elkay  Electrical,  42  Woburn  PI.  W.Cl. 


A  A  crots-section  of  en 
~  inferation  sliirtin;  heater, 
ihawing  piastics-based  splut- 
tered element  with  front  fate 
fixed  In  position.  l^r^er 
picture  shows  complete  imtal- 


Mlnex  "Super"  extractor  k 
fan.  It  hat  four  blades,  " 
ond  is  claimed  to  och/eve 
normal  extraction  at  o  slower 
sfteed.  £6  I9t  6d 


Tnuuatlantic  blaidcr 

A  SERIES  of  American  domestic  mixer 
and  blender  appliances  is  to  be  im- 
ported into  this  country  and  the  first,  a 
blender,  will  appear  early  next  year. 
This  blender,  to  be  marketed  under  tbe 
"Waring"  trade  mark,  comprises  a  circular 
metal  stand,  housing  the  motor  unit  and 
a  tall,  lidded  "Pyrex"  container  which 
fits  on  to  this.  Rotating  blender  blades 
are  built  into  the  bottom  of  the  con- 
tainer by  means  of  a  leak-proof  bearing. 
When  the  container  is  placed  on  the 
stand  a  chuck  on  its  underside  engage* 
a  drive  stud.  The  blender  is  used 
primarily  for  reducing  vegetables  to 
purie  or  fragments  to  produce  sauces, 
though  it  will  perform  a  host  of  other 
odd  jobs  like  grinding  meat,  mixing 
batter  and  shaking  cocktails.  A  special 
attachment     converts    it    into     an     ice 

The  self -lubricating  motor  has  two 
speeds  controlled  by  a  switch  in  the  base. 
Its  housing  is  white,  green,  yellow,  pink 
and  turquoise  plastics,  or  die-cast  in 
chrome  finished  steel,  copper  or  brass. 
Single-speed  model  is  expected  to  sell  at 
£15  9s  9d  lax  paid,  the  double-speed  at 
£17.  Winston  Electronics  Ud.,  Waring 
Products  Div.,  Shepperlon,  Middx. 

Drying  {Mnel  price  cot 

THE  600  W  "Inferation"  clothes  di^ng 
heater  has  been  reduced  in  price. 
This  dryer  comprises  four  hinged  panels, 
each  incorporating  a  separate  element, 
which  fold  into  a  slim  wall-mounted 
panel.  It  has  been  reduced  from  £24  Si 
to  £19  19a,  tax  paid.  Inferation  Ud., 
12  Copthall  Court.  E.C.2. 


New  cxtnctor  fin 

NEW  in  tbe  domestic  extractor  fan 
field  is  the  Minex  Mark  III  "Super." 
Careful  design  of  the  four-bladed  im- 
peller, allows  normal  extraction  rate 
of  20,000  cu  ft  of  air/hr  to  be  carried 
out  at  slower  rotation  speed  and  conse- 
quently, it  is  claimed,  with  less  noise. 
Other  features  of  the  new  fan  are  a 
transparent  adjustable  outer  shutter  and 
moulded  rubber  gasket  for  window  fit- 
ting, which  simplifies  installation.  Motor 
characteristics  are  such,  it  is  claimed, 
that  even  when  the  external  louvre  is 
completely  closed,  the  unit  cannot  over- 
heat. It  sells  at  £6  19s  6d.  A  reversible 
model  is  available  at  extra  cost.  Jones 
and  Stevens.  P.O.  Box  35.  Eastern  By- 
is,  Liiilemore,  Oxford. 
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SILICONES  m  ENGINEERING 


APPLICATIONS  of  siliconei  in  cD- 
gineering  are  discussed  in  a  paper 
by  Mr  C.  A,  Grmham,  b^c.tech., 
AJ4^.T.,  (Midland  Silicones)  presented  to 
the  Manchester  Association  of  Engiaeen 
last  week.  He  opens  bis  paper  by  observ- 
ing that  since  silicones  became  available 
in  commercial  quantities  only  ten  yean 
ago.  tbey  have  achieved  over  400  known 
applications  in  over  20  separate  indus' 

Siticoaes  may  be  split  into  three  cate- 
gories when  their  applications  in  industry 
are  under  discussion:  silicone  fluids, 
silicone  resins  and  silicone  rubbers. 
Fluids  are  of  two  types,  chemically  dis- 
tinguished as  dimethyl  fluids  and  methyl- 
phenyl  fluids.  In  general,  the  latter 
possess  better  oxidation  stability,  better 
lubrication  properties  and,  in  certain 
cases,  lower  freezing  points. 

Fluid! 

The  fluids  have  excellent  viscosity/ 
temperature  characteristics,  inertness  and 
low  temperature  properties,  which  make 
them  particularly  suitable  for  use  in 
damping  devices,  their  application  to 
deshpots  is   electrical  switchgear   being 


an  offshoot  of  this.  The  dielectric  proper- 
ties, combined  with  the  inertness,  heat 
stability  and  low  volatility,  make  them 
suitable  impregnanls  for  metal  foil 
capacitors,  and  appropriate  for  use  as 
transformer  coolants.  On  the  mechanical 
side,  the  impressive  temperature  range 
of  — 40*C  to  200*C  is  quoted  for  a 
lubricating  grease  formed  from  a 
medium  phenyl  content  silicone  fluid 
which  is  filled  with  lithium  soap. 


Rediu 

Silicone  resins  find  direct  application 
in  electrical  equipment,  particularly 
where  high  temperatures  are  to  be  with- 
stood. The  paper  makes  the  point  that 
the  good  temperature  characteristics  may 
be  used  either  to  permit  normal  life  at 
elevated  temperature  or  to  give  enhanced 
reliability  where  ambient  temperatures 
are  not  unusually  high.  Again,  ability  to 
operate  at  high  temperature  with  normal 
life  may  be  used  to  permit  weight-saving 
through  construction  of  more  compact 
electrical  machines. 


the  form  of  sleeving,  tbey  are  - 
replace  organic  rubber  or  p.vx. : 
where  temperatures  are  high, 
miniaturisation  causes  difBcullit 
p.v.c.  in  soldering  operations,  ant 
tropical  ageing  causes  deteriora 
the  p.v.c.  or  organic  rubber. 

Silicone  rubber  insulated  cable 
for  both  high  and  low — as  in  ai 
temperature  applications.  Since 
rubber  bums  to  silica,  it  can 
through  a  fire  with  some  tei 
retention    of    insulating    proper! 

Cold-cuing  nibl>a 

A  recent  development  in 
rubbers  concerns  cold -curing 
These  are  fluid  or  semi-fluid  n 
which  on  addition  of  I  %  to  4% 
cure  to  rubber-like  solids  at  roc 
pcrature  in  a  matter  of  30  min 
hr.  Although  they  possess  th' 
temperature  resistance  of  silico 
hers,  they  are  not  so  strong  mech 
Their  uses  include  application  a: 
materials  in  which  epoxy  resins 
cast  and  the  potting  and  pre-pc 
electronic  components. 


S.5.  Oriana 

MORE  ELECTRICAL  DETAILS 


MORE  information  on  the  electrical 
equipment  on  the  s.s.  Oriana,  the 
maiden  voyage  of  which  was  reported 
last  week  (page  890)  is  now  to  hand. 

Messrs  Laurence  Scott  and  Electro- 
motors are  among  the  manufacturers 
supplymg  the  electric  motors,  generators 
and  control  gear.  Their  contribution  in- 
cludes the  three  300  h.p./200  kW 
motor-alteroatora  for  the  fluorescent 
lighting  installalion,  ID  h,p.  and  20  h.p. 
boat-davit  motors  and  the  steering  gear 
motors.  The  laller  are  two  of  120  h.p. 
and  one  of  S5  h.p. 

The  a.c.  circuits  are  supplied  at  230  V, 
three-phase  50  c/s  and  all  motors  are  of 
the  drip-proof  enclosed  ventilated  type. 

For  the  lighting  of  the  Oriana,  some 
14,000    fittings,    including    nearly     100 


The  fluofejcent 
lighring  is  on  a.c. 
cifcu.u  fed  from 
these  200  fcW  alarnc 


special  designs,  have  been  aupi 
the  GEC  in  addition  to  the  hot 
and  cold-cathode  Buorescent 
tions  in  the  major  public  rooi 
GEC  is  also  responsible  for  th 
sivc  internal  telephone  sysle 
alarms  and  room  switches,  push 
etc.  Among  the  special  lighting  > 
the  illumination  of  the  John  Pipi 
in  the  Princess  Room. 


Concealed    CEC     cofd     cathode     f 
lightint  hot   beat   choten  for   the 
Room  wl(h  tungiten  filament  spotlit 
the  John  Piper  murat 
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AND 

.SL  C?  ^IT  X  d;  JB 


We  welcome  contributions  to  ihU  feature; 
those  published  will  be  paid  for  at  our 
siaiuiarti  rales.  There  must  lie  manr  prob- 
lem! encountered  In  day-to-day  eleeirieal 
work,  or  luefiil  ideas  or  tot^s  devbed  to 
make  it  easier;  ail  iHokt  insiruelive  reading. 


the  eobU  off  the  eoll  ot  drum  and 
thnt/th  the  conduit  run  before  cultine 
tavti  time  and  atbit 


\g  off  the  Coll 

ENT  increases  in  electricians' 
igM  emphasises  more  than  ever 
Kd  to  conserve  labour  and 
Is.  A  frequent  source  of  waste  on 
with  v.rJ.  or  p.v.c.  cables  in  con- 
riies  from  the  practice  of  measur- 

nin — and  sometimes  remeasuring 
nferring  the  length  to  the  cable 
reel  with  a  little  added  "for  luck" 
cutting  off.  When  all  is  installed, 
iste  in  cutting  ends  plus  the 
nal  length  which,  somehow,  was 
rt.  is  considerable. 
:ing  from  the  coil  saves  a  lot  of 

measuring  time  and  cuts  waste 
to  a  minimum.  Tlie  coils  are 
ed  on  a  rod  and  enough  pulled 

fed  through  the  conduit  run  to 
lie  farthest  end.  Loops  are  then 
It  the  intervening  cable  boxes  and 
ions  made  at  each  station  working 
le  far  end.  Excess  cable  is  pulled 
wards  the  coil  and  rewound  when 
junction  is  complete. 
method  has  the  additional  merit 
ring  that  the  cables  enter  the  con- 
e  from  twists,  and  two  or  more 
an  be  inserted  and  run  together 
parate  coib  on  the  same  support- 
— M.  Neidle. 

Mentf^cot/on 

PFICULTY  which  arises  when 
ailing  multi-core  mineral-iasu- 
blea  is  that  of  "colour"  identifi- 
3f  Ibe  cores,  particularly  when 


the  ends  of  a  run  are  distant  from  each 
other.  It  is  usually  done  by  earthing 
each  core  in  turn  and  ringing  through 
or  using  a  megger.  A  method  I  use  is 
to  first  make  off  one  end  complete  and 
identify  the  cores  by  whatever  colours 
are  being  used.  For  example,  in  a  fotu*- 
core  cable  they  would  be  identified  as 
black,  red,  white  and  blue,  in  a  clock- 
wise direction.  Before  leaving  this  end, 
1  earth  the  black  core  and  leave  the 
others  clear.  The  far  end  is  now  sealed 
off  and  either  megger  tested  or  rung 
through  to  find  the  earthed  core,  this, 
of  course,  being  labelled  black.  It  is  now 
a  simple  matter  to  label  the  remaining 
cores  in  order  in  an  anri -clock wise 
direction  to  give  red,  white  and  blue. 
This  method  can  be  used  regardless  of 
the  number  of  cores  since  they  must 
maintain  their  relative  positions  through- 
out the  cable  run. — M.  McGee. 

Uning  up  TrunUng 

10  matter  how  carefully  the  chalk 
string  is  used  to  lay  out  trunking 
suspended  from  a  cottcrete  ceiling,  varia- 
tions always  creep  in,  if  only  through 
pebbles  in  the  concrete,  in  the  positioning 


N° 


i4 


UnJng  up  of  trunking  drops  li  fodlttated  by 
fixing  short  lengths  of  channel  to  the  concrete 

txilini 

of  suspension  rod  fixings.  By  using  short 
lengths  of  steel  channel,  such  as  are  used 
for  cable  racks,  secured  to  the  ceiling  at 
right-angles  to  the  run  of  trunking.  to- 
gether with  the  appropriate  spring-loaded 
nut  in  the  channel,  carrying  the  threaded 
suspension  rod  and  locknut  it  is  an  easy 
matter  to  line-up  the  trunking  after 
erection.  The  height  of  the  trunking  can 
also  be  easily  adjusted  if  a  suspension 
stirrup  and  threaded  rod  are  used. — F.S. 


Temporary  fuse 

SOME  specialised  equipment  uses  air- 
crafl-type  cartridge  fuses,  replace- 
ments of  which  may  not  always  be  imme- 
diately available.  Fuses  to  BS  1362.  as 
U5;d  on  ring  circuits,  are  of  the  correct 


A  domesUc  fuse   con   be   lengthened   In   an 

emergency  to  fit  cartridge  clips  designed  for 

alrcraft-tfpe  fuses 

diameter  and  rating  but  are  too  tbort. 
In  such  an  emergency,  I  cut  a  short 
length  of  }  in.  brazing  rod  square  at  one 
end  and  tinned  the  end  surface.  The  end 
of  a  fuse  was  also  carefully  tinned  with 
soft  solder,  taking  care  not  to  overheat 
it.  With  the  short  rod  held  vertically  in 
a  vice  and  heated  until  the  solder  metled, 
the  flame  was  taken  away  and  the  fuse 
end  applied  to  the  rod  and  held  in 
position  until  the  solder  solidified.  The 
residual  heat  in  the  rod  was  sufficient  for 
the  purpose.  Afterwards  the  rod  was  cut 
to  length  to  suit  the  holder. 

It  may  be  as  well  to  mention  that  the 
rating  of  the  fuse  is  not  necessarily  suit- 
able for  a  dx.  supply  unless  it  is  at  a 
low  voltage. — Ubique. 


Pot-Hrrencfi  Tip 


USERS  of  m.i.c.c.  cable  wiU  be 
familiar  with  the  comparatively 
recently  introduced  pot  wrench  and  will 
have  found  it  a  great  advantage  over 
the  former  practice  of  screwing  the  pot 
on  to  the  cable  with  pliers.  Used  in 
its  intended  manner,  however,  a  gland  is 
always  employed  but  there  are,  of 
course,  many  situations  where  a  gland 
is  not  required  To  meet  these  cases 
it  is  an  advantage  to  bave  a  gland  body 
wbicb  has  been  split  in  half  from  top 
to  bottom.  Using  this  in  association  with 
the  wrench,  the  pot  can  be  applied  to 
the  cable  after  which  the  split  gland 
body  can  be  removed  for  further  use 
as  and  when  necessary.— y.S.A. 


A  tplit  gland  enables  a  pot  wrench  to  be  used 

to  screw  pots  on  to  nt.i.cc.  coble  where  glands 

are  not  required 


938 


Electrical  Times,  15  December,  I960 


News  of  the  Week 


CONSENT  SOUGHT  FOR  WYLFA 

Nucular  station^  possible  of  800  MW,  by  1967  proposed 

CONSENT  for  a  nuclear  power  station  of  a  capacity  not  exceeding  800  MW 
is  being  sought  by  the  CEGB.  The  Board  is  applying  to  the  Minister  of  Power 
and  the  local  planning  authority,  Anglesey  County  Council,  with  a  view  to 
having  the  station  in  commission  in  1967.  The  selection  of  the  Wylfa  site  for 
the  second  nuclear  power  station  in 
North  Wales  was  announced  by  the 
CEGB  last  July  and  there  has  been  but 
little  opposition  to  the  proposal.  Actual 
site  of  the  station  is  likely  to  be  near 
Cemas  Bay  on  the  west  side  of  the  head. 
It  is  plaimcd  to  connect  the  station  to 

the   national   grid  at  400   kV   so  as  to 

minimise  the  nnraber  of  transmission  lines 

reqolred.    Routes    for    these    lines    will 

flthordy  be  discussed  with  the  local  plan- 
ning   authorities    and    others    concerned, 

prior  to  application  for  consent  for  the 

lines  being  made  to  the  Minister  of  Power. 

DtscDsslons  have  already  begun  on  the 

particular  problem  of  where  to  cross  the 

Menal  Strait 

Meanwhile,  Anglesey  County  Council 
officials  have  asked  the  CEGB  to  con- 
sider the  possibility  of  laying  a  sub- 
marine cable  across  the  Strait,  and  al- 
though the  Board  have  indicated  that 
such  a  scheme  has  serious  difficulties, 
they  are  prepared  to  consider  it. 

Anglesey  officials  point  out  that  sea 
cable  power  transmission  will  be  utilised 
in  the  cross-channel  cable  link.  The 
Council  may  press  this  alternative  to 
the  overhead  transmission  line  when  the 


CEGB    m2dces    formal    application    for 
approval. 

If  consent  is  granted,  Wylfa  will  be 
the  CEGB*s  eighth  nuclear  power  station. 
Those  already  under  construction  are 
Berkeley,  Glos  (275  MW);  BradweU, 
Essex  (300  MW);  Hinkley  Point,  Som 
(500  MW);  Trawsfynydd,  Merioneth 
(500  MW);  Dungeness,  Kent  (550  MW) 
and  Sizewell,  Suffolk  (580  MW).  Consent 
was  recently  given  for  Oldbury-on- 
Sevem,  Glos  and  inquiries  have  been 
issued. 


ff 


Petition  against  '^  Everest 
appliance  firm 

A  PETITION  for  the  winding-up  of 
Merseyside  Engineering  (Refrigeration) 
Ltd.  has  been  put  forward  by  the  West 
German  firm  Hans  Liebherr,  with  which 
the  company  has  been  linked.  The  peti- 
tion is  to  be  heard  at  the  Royal  Court  of 
Justice  on  19  Dec. 

Merseyside  Engineering,  who  market 
the  "Everest"  range  of  refrigerators, 
washing  machines  and  heating  appli- 
ances, were  linked  with  the  West 
German  firm  under  a  merger  through  a 
Swiss  holding  company,  Libholding,  as 
we  reported  on  16  June.  In  Western 
Germany,  Liebherrs  were  reported  to  be 
the  fourth  largest  manufacturers  of  re- 
frigerators. Under  the  arrangement, 
Merseyside  Engineering  (Refrigeration) 
planned  to  build  a  new  factory  in  Caer- 
narvonshire and,  last  July,  Mr  C.  Angelis, 
joint  managing  director,  stated  that 
negotiations  for  the  factory  were  pro- 
ceeding, for  they  considered  that  diffi- 
culties caused  by  h.p.  restrictions  would 
be  overcome  in  the  near  futiu'e. 

The  Liebherr  organisation,  which  also 
manufactures  cranes  and  building  equip- 
ment, has  eight  factories  in  Germany 
and  others  in  Ireland  and  South  Africa. 


Four-day  week  at 
Hotpoint  factory 

IN  the  New  Year,  AEI-Hotpoint  Ltd. 
are  to  introduce  a  four-day  week  for 
some  650  workers  (about  a  quarter  of 
the  employees)  at  its  main  manufacturing 
centre  at  Peterborough,  which  is  largely 
concerned  with  refrigerators.  Full-time 
will  continue  at  Keeley  St,  Birmingham, 
where  kettles,  fires,  convectors  and  other 
small  appliances  are  produced,  and  at 
Llandudno,  where  the  **Supermatic*' 
washing  machines  are  made. 

Although  the  company  claims  that  it 
had  a  relatively  small  share  of  the  large 
stock  of  refrigerators  in  the  pipeline,  its 
sales  have  been  affected  to  a  certain 
extent  by  dealers*  reluctance  to  order 
while  carrying  large  stocks  of  other 
models. 


New  A.LI.-G.E.C.  compaiiy 
to  lift  glass-tube  ontpat 

AEI  Lamp  and  Lighting  Co.  Ltd.  aod 
the  General  Electric  Co.  Ltd.  are  to 
form  a  company  early  next  year  to  take 
over  their  glass  manufacture  and  glass 
sales.  This  new  concern  will  take  over 
all  the  glass  manufacture  of  the  two 
firms  (other  than  that  covered  by  Glass 
Bulbs  Ltd.)  and  including  the  AEI  glass 
works  at  Chesterfield  and  those  of  GEC 
at  Lemington-on-Tyne  and  Wembley. 

This  move  is  in  line  with  past  policy. 
Glass  Bulbs  Ltd.  was  formed  jointly  iD 
1946  to  manufacture  the  popular  sizes 
of  bulbs  on  a  more  economical  basis, 
with  a  new  factory  at  Harworth  equipped 
with  the  most  modem  plant.  The  preseot 
broad  plan  is  to  considerably  increase  the 
glass  tubing  facilities  at  Chesterfield  aod 
to  further  develop  the  Lemingtoo  fac- 
tory as  a  special  glass,  hand-fabricadog 
factory.  The  Chesterfield  expansion  in- 
cludes the  installation  of  a  new  funuce 
to  raise  tubing  output  over  50%. 


PORTSMOUTH 
REINFORCEMENT 

A  NEW  275  kV  transmission  line  Ik- 
tween  an  existing  substation  at  Fleet  to 
a  proposed  new  substation  at  Lovedesn, 
is  part  of  a  £3  million  scheme  to  M 
the  Portsmouth  area  more  closely  with 
the  supergrid  system  by  the  end  of 
1963.  Power  will  be  fed  from  the  Lav^ 
dean  substation  to  Portsmouth  over  two 
existing  lines  to  the  Wymering  substation 
and  to  Fareham  and  Havant  via  new 
275  kV  lines.  Informal  discussions  oo 
the  scheme  have  already  taken  place  with 
authorities,  landowners  and  occupieis. 


LEVE  ERECTION  FIRM  APPEALS 


SHOULD  an  overhead  line  erection 
firm  be  allowed  to  use  existing  buildings 
in  open  country  as  a  stores  and  main- 
tenance depot?  That  was  the  question 
posed  at  an  inquiry  at  Castle  Donington 
recently.  Riley  and  Neate  Ltd.  were 
appealing  against  Leicestershire  County 
CounciFs  refusal  of  planning  permission 
for  the  use  of  a  group  of  buildings  in 
part  of  the  disused  airfield  at  Gimbro 
Fm,  Castle  Donington.  Giving  evidence, 
Mr  R.  J.  Henry,  a  director  and  secretary 
of  the  company  stressed  that  transmission 
lines  are,  in  effect,  a  rural  industry — 
perhaps  more  of  a  rural  industry  than 
were  broiler  houses.  The  firm  was 
unaware  at  the  time  of  occupation  of 
the  premises  that  they  were  subject  to 
any  planning  restrictions.  He  contended 
that  if  the  amenities  of  the  area  were 


affected  it  was  by  the  buildings,  latber 
than  by  the  firm's  use  of  them.  loviev 
of  the  importance  of  their  work,  of  direct 
benefit  to  the  agricultural  community,  the 
firm  asked  for  sympathetic  consideratioo 
and,  if  the  Minister  was  unable  to 
support  the  appeal  in  full,  they  suggested 
a  limited  consent  for  five  yean.  An> 
planning  officer  for  the  County  CoondL 
Mr  R.  E.  Tustin,  maintained  that  the 
site  was  unsuitable  for  the  establisbmeflt 
of  an  industrial  use  of  the  kind  proposed 
as  it  was  situated  in  pleasant  optf 
country.  To  permit  such  devctepweiit 
even  on  a  temporary  basis  would  reodtf 
it  difficult  for  the  planning  authority  to 
resist  similar  applications. 

The  Minister's  decision  is  to  be  mide 
known  later. 
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irmo'electric  ^fridge  on  the  tvay 

of  the  household  refrigerator   operating  on   the   thermo-electric 

oms  nearer.  With  the  aim  of  expediting  its  development,  the  General 

>.  (who  have  led  the  experimental  work  so  far)  have  entered  into 

jnt  with  A.  B.  Electrolux,  of  Sweden,  parent  company  of  Electrolux 

iton,  and  in  Stockholm  last   

our    26    Nov.,     1959,    issue — ^and,    on 


XitT  concern  demonstrated  a 
cooler  which  has  been 
is  has  an  internal  volume  of 
u  ft  and  is  intended  mainly 
camping,  and  for  use  in  cars 
t  is  battery  operated  and  con- 
J  30  W.  The  temperature  in 
5  to  55 'F  below  &e  ambient 
.  The  cold  generator  is  made 
;  100  thermo-electric  elements 
ther  in  thin  blocks  no  larger 
:hbox.  The  unit  is  light,  silent 
;  no  moving  parts,  should 
long  life. 

there  is  still  some  way  to 
lomestic  refrigerators  employ- 
nciple  are  evolved,  the  col- 
of  Electrolux  should  hasten 
and  the  latter  concern  believe 
'might  become  an  economic 
in  the  not  too  distant  future.'* 

atldinted  that,  ioitlaUy,  ludi 
tn  win  be  io  the  1-2  ca  ft 
nuige»  and  their  price  ihoiild 
alter  than  conventional  modeb, 
GEC  and  Electroinz  maikeCfaig 
designs. 

ciple  of  thermo-electric  cool- 
»e  already  familiar  to  our 
e    system    was   explained   in 


10  Nov.  last,  the  first  of  a  range  of  the 
small  cooling  units  being  marketed  by 
the  GEC  subsidiary,  Salford  Electrical 
Industries  Ltd.,  intended  for  electronic 
applications,  was  illustrated. 


Mr  Wood  told  of  Lake 
District  hold-up 

THE  hold-up  of  the  final  stage  of  the 
Lake  District  electrification — ^at  Borrow- 
dale — was  discussed  at  the  recent  meeting 
of  the  North  Western  Electricity  Consul- 
tative Council  when  Mr  Richard  Wood, 
Minister  of  Power,  attended.  He  was  told 
that  pepple  outside  the  Lake  District 
were  interfering  in  plans  to  provide  elec- 
tricity supplies  to  people  who  lived  there. 
The  latest  hold-up  follows  a  disagree- 
ment on  whether  certain  lines  should  be 
underground  or  overhead  (to  which  we 
referred  on  20  Oct.). 

Mr  Wood  said  he  would  see  what 
could  be  done  to  hasten  an  inquiry 
into  the  deadlock  which  had  halted  the 
final  stages  of  the  scheme. 


A.&E.E.  MEETINGS 

OPEN  TO 

NON-MEMBERS 

AS  an  experiment,  the  ASEE  is  throwing 
open  its  National  lectures  in  London  to 
non-member  engineers  and  technicians, 
whether  accompanied  by  an  ASEE  mem- 
ber or  otherwise.  This  arrangement  is 
made  possible  by  a  50%  increased  capa- 
city in  seating  accommodation  at  the 
main  venue  of  the  lectures.  The  next 
meeting  is  at  the  lEE  lecture  on  20  Dec. 
(6.30  p.m.),  when  Mr  D.  H.  Powell  will 
speak  on  'The  Electrical  Control  of 
Heating  and  Air  Conditioning  Plant.*' 


Volex^acquire  "Temco'' 

MAKERS  "^and  distributors  of  •Temco" 
electrical  accessories,  TMC-Harwell 
(Sales)  Ltd.  have  been  purchased  from 
its  parent  company,  Telephone  Manufac- 
turing Co.  Ltd.  (recently  acquired  by 
Pye  Ltd.),  by  Volex  Electrical  Products 
Ltd.,  of  Manchester.  The  latter  concern 
will  continue  to  market  the  well-known 
*Temco'*  range  of  accessories  under  that 
name,  and  production  is  being  trans- 
ferred to  the  Pendleton  and  Atherton 
factories.  Correspondence  concerning  sup- 
plies should  continue  to  be  sent  to  the 
TMC-Harwell  (Sales)  London  ofiice  at 
37  Upper  Berkeley  St,  W.l.  It  has  not 
yet  been  decided  whether  to  form  a  new 
company  to  carry  on  the  business. 


>LIANCE  DELIVERIES  AGAIN  DOWN  FOR  JULY -SEPTEMBER 


statistics  of  domestic  electric 
)utput  in  the  third  quarter  of 
I  below,  includes  for  the  first 

comparisons  with  the  corres- 
larter  of  1959.  As  a  result  a 
ation  is  again  given  of  the 
roduction  of  the  hire-purchase 
,  and  it  will  be  seen  that  the 
action  has  been  in  respect  of 
s  (77%  down)  with  washing 
2%  down  on  home  deliveries. 


Furthermore,  last  year's  release  of  pent- 
up  demand  caused  import  of  appliances 
to  rise  from  £5-1  million  in  1958  to 
£11-9  million  in  1959,  with  many  foreign 
manufacturers  gaining  a  foothold  in  the 
UK  market,  particularly  for  refrigerators, 
which  they  are  now  trying  to  hold  in  a 
market  of  intense  competition. 

Although  UK  export  deliveries  show 
encouraging  increases  it  will  be  seen 
from  the  table  that  these  do  not  have 


sufficient  impact  on  total  output  to 
enable  manufacturers  to  combat  the  loss 
of  economies  of  large-scale  production 
caused  by  contraction  of  the  home  mar- 
ket. BEAMA  have  already  urged  the 
government  to  improve  the  hire  purchase 
situation  by  adopting  a  10%  deposit  with 
repayment  over  three  years  for  majol- 
appliances  at  present  subject  to  20% 
deposit  and  with  existing  repayments 
over  two  years. 


UFACTURERS'  DELIVERIES  OF  DOMESTIC  ELECTRICAL  APPLIANCES  FOR  JULY-SEPTEMBER  I960 
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TARIFF  RISE  SOON  IN  EAST  MIDLANDS 

LATEST  news  of  impendins  tariS  rises  comes  from  the  East  Midlands.  Mr  N.  Marsh, 
chainnaii  of  BMEB,  told  the  Consultative  Council  at  Nottingham  last  week  that 
tariffs  would  have  to  be  iatreased  by  next  April  at  the  latest.  Tariffs  in  the  area  had 
been   unchanged  since  October,    1957,  apart  from  adjustments  for  industrial  and 


Since  then  costs  bad  been  rising 
tinuously  and  now  he  doubted  whether 
even  the  "final"  rate,  steady  at  Id  for 
seven  years,  could  remain  unaltered.  The 
Board's  costs  would  rise  by  about  £2^ 
million  in  1961-62  due  to  September's  5s 
rise  in  the  price  of  a  ton  of  coal,  recent 
wage  awards,  higher  interest  and  local 
authority  rates,  and  the  "almost  certain" 
increase  in  the  CEGB's  bulk  tariffs  next 
financial  year,  Mr  Marsh  said.  This 
would  more  than  wipe  out  last  year's 
siuplus. 

Particulars  of  106  new  schemes  for 
reinforcing  or  extending  mains,  already 
approved  by  EMEB,  were  submitted  to 
the  Council  at  the  meeting.  Cost  is 
estimated  at  £805,600,  of  which  £485.200 
will  be  spent  on  the  reinforcement  and 
standardisation  of  supplies.  The  Council 
decided  that  monthly  reports  and  pro- 
posed new  schemes  should  in  future  be 
submitted  to  its  local  committees  for 
detailed  consideration. 

The  Council  is  firmly  supporting  the 
National  Inspection  Council.  A  letter  to 
be  sent  to  all  local  authorities  in  the 
area  pointing  out  the  advantages  of 
adequate  installations  in  houses  will  con- 
tain an  appeal  to  restrict  invitations  to 
tender  for  installation  work  to  con- 
tracton  on  the  NIC  roll. 


Another  Floor-warming  codtk 

THE  Borough  Polytechnic  is  holding  a 
short  course  of  evening  lectures  on 
"Electrical  Flo  or -warming  and  Heat 
Storage"  on  Wednesday  evenings,  com- 
mencing 18  Jan.  Subjects  to  be  covered 
include  floor-warming  systems,  thermal 
storage  block  heaters,  thermal  storage 
water  storage  systems,  and  tariffs.  Fee 
for  the  course  is  £1.  Lecturer  responsible 
for  the  course  is  Mr  P.  A.  Rowland.  He 
will  be  supported  by  eminent  individual 
lecturers. 


E.T.U.  MEMBERS 
ALLEGE  CONTEMPT 

TWO  members  of  the  Electrical  Trades 
Union  have  been  granted  leave  to  serve 
notice  of  motion  of  writs  of  attachment 
for  alleged  contempt  of  court  agaiiut 
Mr  Frank  Haxell,  the  union's  general 
secTCtary,  Mr  C  Scott,  national  officer, 
and  the  Union  itself. 

For  the  two  memben,  Mr  I.  T.  Byrne 
and  Mr  F.  Chappie,  it  was  pointed  out 
that  last  May  they  launched  an  action 
against  the  union  seeking  a  declaration 
that  the  purported  election  of  Mr  Haxell 
was  invalid  and  seeking  damages  for 
conspiracy.  Since  then,  Mr  Haxell  bad 
circularised  branches,  telling  branch 
secretaries  and  committee  members  that 
they  were  not  entitled  under  any  circum- 
stances to  hand  over  or  disclose  to  other 
persona,  branch  records  and  documents 
which  are  the  property  of  the  union. 
For  the  two  members  it  was  submitted 
that  Mr  Haxell  was  telling  secretaries 
they  must  not  assist  the  plaintiffs  in 
obtaining  evidence  for  their  action.  It 
was  also  submitted  that  Mr  Scott  had 
been  attempting  to  influence  the  officials 
and  shop  stewards  to  withhold  evidence 
from  the  plaintiffs  and  not  to  support 
the  latter's  case. 


Engineera*  pay — next 
move 

THERE  are  to  be  further  negotiitiini 
on  the  claim  for  a  wage  increase  in  Ok 
engineering  industry.  At  their  meetiai 
last  Thunday  the  Confederation  of 
Shipbuilding  and  Engineering  UoioDt 
approved  a  resolution  calling  for  i  re- 
sumption of  talks  between  the  partit). 
This  follows  their  rejection  as  "iiait- 
quate"  the  offer  by  the  employen' 
side  for  increases  ran^g  from  St  6d 
to  7s  6d  a  week,  to  which  we  leCentd 
on  1  Dec. 


OFFICIAL  PUBLICATIOKS 


BS  3285.  Methods  of  sampling  luper- 

heated  steam   from   steam   geoent- 

ing  units.  7s  6d. 
BS  358.  Method  for  the  measurement 

of  voltage  with  sphere-gaps.  6s. 
British  Council.  Annual  report,  IJi^ 

60.  2s  6d. 


Chandos  to  speak 

The  Engineers'  Guild  will  stage  ■ 
conference  on  engineers'  employmcni  od 
22  March  at  the  Connaughi  Room, 
London.  Lord  Chandof,  chaimun  ctf 
AEL  Mr  A.  H.  Cooper,  CEGB  roembe 
for  operations  and  personnel,  and  )ii 
D.  J.  Mann,  director  and  head  of  person- 
nel division  of  Unilever  Ltd,  are  tie 
principal  speakers. 


MALVERN  ON  STANDARD  VOLTAGE 

Elihfc^Mir  jab  completed 

THERE  was  a  time  when  MEB  engineers      the  200  V  supply  converted  to  Z<U  V 


Malvern    used    to    follow    the    fire 

brigade  as  a  matter  of  course,  because 
the  old  20  kVA  transformers  in  street 
kiosks  used  to  catch  fire  regularly — but 
that  has  come  to  an  end.  The  eight-year 
job  of  modernising  the  town's  distribu- 
ticHi  system  has  been  completed.  Fuses 
at  the  home  of  the  last  consumer  to  have 


Atlas 
Lighting 


Glasgow 


Mr  W.  S.  Lewis,  chairman  of  MEB, 
presented  the  consumer  with  an  eleOric 
fire  and  said,  at  a  luncheon  at  the  Mbef 
Hotel  later,  that  Malvern  bad  been  oae 
of  the  few  places  where  at  times  titj 
had  been  forced  to  limit  new  load 
because  the  system  would  not  take  the 
strain.  Improvement  at  Malvera,  ow 
of  the  biggest  problems  facing  the  Board 
on  iU  formation  in  1948,  had  ttka 
longer  than  the  five  years  he  had  hopii 
for,  but  had  been  accomplished  it  Ac 
original  estimated  cost  of  £500,000. 
Capital  invested  in  the  Malvern  diKiibv 
tion  system  when  MEB  took  over  was 
£122,622,  about  a  quarter  of  that  tpal 
on  the  standardisation  scheme  alone 
Meanwhile,  Malvern  consumers  bad  paid 
the  tariffs  common  to  the  whole  area, 
averaging  I-45d  a  unit,  against  4'Sd  (or 
domestic  consumers  in  Malvern  in  19}i 

Mr  E.  C.  Watson,  manager  of  MEB1 
Worcester  and  Malvern  district  said  ibe 
new  system  had  involved  laying  31  mik* 
of  1 1  kV  underground  mains  and  prt^ 
viding  119  new  substations,  as  wcD 
a  primary  substation  and  a  66  kV  li 
to  bring  supplies  from  Worcester. 
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[  million  supergrid  reinforcement 

li  kV  supergrid  system  of  the  South  of  Scotlaod  Electijcity  Board  is  to  be 
extended  in  the  Edinburgh  area,  from  Kaimes  to  Dewar  PI,  by  means  of 

ound  cables  and  constructing  at  Dewar  PI  a  new  supply  point  capable  of 

g  120  MW  at  33  kV.  A  new  distribution  system  from  this  point  will  be 

led  to  feed  17  existing  33/6-6  kV 

ins.    Fifteen    new    similar    sub- 
will  be  constructed  and  the  tran>> 

capacity  of  five  others  increased. 

lard's    27j    kV   supergrid   plans. 

;cd  in  November,  19S8,  provided 

irciement  of  the  industrial  belt 

land,  connecting  with  Edinburgh 

mes.    The    tCaimes/Wishaw    and 

/Kincardine    sections    were    ini- 
be  of  single  circuit  construction 

i>k  circuit  towen,  but  it  is  now 

y,  as  part  of  the  reinforcement 
to  string  the  second  circuit  when 

s  are  beiog  erected.  The  Kaimes/ 
line   will    be   routed   north    of 

nfland    Hills    and    the    Cume/ 
133    kV   line   dismantled.   The 

/Kincardine  line  will  be  routed 
of  Cunie  and  Bathgate  so  as 

vailable  for  future  loads  in  those 

s     and     between     Falkirk     and 

nouth  in  order  that  the  growing 

Grangemouth  may  at  some  future 

:    transferred    to    the    supergrid 
Cost    of    the    scheme    is    over 

lion  and  the  work  will  be  spread 

:  next  five  yean. 


MAEVTENANCE 
EXHIBITION 

ist  national  Maintenance  Con- 
and  Exhibition  is  to  be  held  at 

Hall,  Westminster.  S.W.I,  on 
16  Nov..  1961.  Apart  from  the 
in  of  equipment  itself  (space  for 
I  very  limited)  a  conference  pro- 
is  being  prepared  covering 
ance  work  on  a  wide  variety  of 

industry. 


sales  boost  — 
U.K.  engmeen  in  Rnssia 

TE  industry  is  not  waiting  for 
ly's  British  Trade  Fair  in  Moscow 
e  the  right  contacts.  Within  a 
of  the  British  Institute  of  Direc- 
orting  that  Russia  was  willing  to 

her    purchases    of    engineering 

;nt   and    that   one   of   the   main 

es  was  getting  in  touch  with  the 

factory    chiefs,    a    dozen    top 

engineers  are  visiting  factories 
oscow  to  the  Urals  and  lecturing 
'  firms*  products  to  groups  of  SO 
ussian  technicians.  The  organiser. 

Wynne,  claims  this  is  the  first 
F  organised  trade  and  technical 
m  to  visit  Russia  since  the  war. 

C.  MacKellar  and  Mr  J.  B. 
3f  Westool.  Mr  C.  E.  B.  Cooper, 
t  Thompson,  and  Mr  N.  Kirk- 
if  Richardsons  Weitgarth,  are  in 


Electronic  signal 
interlocking 

SEMICONDUCTOR  electronic  equip- 
ment is  to  be  developed  for  interlocking 
plant  in  railway  signalling  systems  in  a 
contract  awarded  to  Mullard  Equipment 
Ltd.  by  the  British  Transport  Commis- 
sion. Early  next  year  the  first  equipment 
of  this  type  will  replace  meclianical  inter- 
locking at  the  Henley-on-Thames  signal 
box. 

Basis  of  the  new  system  is  use  of 
"logic"  units  for  signal  and  point  setting 
to  give  required  train  routing.  Electronic 
units  are  of  the  plug-in  type  using  Mul- 
lard transistors,  semiconductor  diodes 
and  ferrite  cores.  They  are  designed  for 
safe  operation  in  ambient  temperatures 
of  between  —20*0  and  ■+SQ'C.  The 
units  will  be  assembled  so  that  they  only 
permit  connections  to  be  made  when 
signal  and  point  settings  are  arranged  to 
be  safe  in  terms  of  train  operation.  The 
system  operates  with  track  circuits  of 
the  normal  railway  type. 


New  C.J.B.  subsidiary 

THE  automatic  control  division  of  Con- 
structors John  Brown  Ltd.  has  been 
formed  into  a  wholly  owned  subudiary. 
Directon  of  the  new  company.  Auto- 
matic Control  Engineering  Ltd..  are 
Messrs  I.  J.  Crosthwaite.  [).s.o.  (chair- 
man). H.  D.  Walker,  R.  Riley  (general 
manager),  H.  H.  Rosenbrock  and  M.  P. 
Atkinson  (chief  engineer).  Operations  will 
be  centred  on  Roxby  Place,  Seagrave 
Rd,    Fulham,    near    the    group's    other 


Dishwashers  Evaluated  :| 

SIX  makes  of  dish- washing  machines 
ranging  in  price  from  £89  5s  to 
£180  14s  6d  are  discussed  io  the  Decem- 
ber issue  of  Which?,  magazine  of  Con- 
sumers' Association  Ltd.  The  conclusion 
is  that  although  the  washen  leave  some 
dishes  clean  and  sparkling  overall,  they 
give  results  more  patchy  than  with  hand 
washing.  They  vary  in  their  effectiveness 
with  different  types  of  dishes,  being  in 
general  satisfactory  with  plates,  cups  and 
saucers,  but  not  good  with  pans  or 
cutlery.  For  this  category,  Which? 
awart^  no  "best  buy"  but  considers  the 
Westinghouse  model  (the  dearest),  the 
Bulpilt  Swanmaid  and  the  Colston  model 
to  perform  better  than  the  other 
machines  tested.  Difference  in  price  for 
these  models  is  reckoned  to  reflect  their 
in  performance. 


ROT  STOPS  IN  REFRIGERATOR  MARKET 

REFRIGERATOR  sales  provided  the 
bright  spot  in  October.  Stimulated  by 
manufacturers*  price  cuts  and  aided  by 
the  mild  autumn  weather,  they  showed 
only  a  fraction  of  the  usual  seasonal 
decline.  Only  564  fewer  refrigerators 
were  sold  by  area  boards  in  October 
than  in  September,  compared  with  a 
corresponding  fall  of  5,317  last  year. 
Despite  the  imposition  of  hire-purchase 
restrictions  in  the  meantime,  October's 
sales  were  only  9-7%  lower  than  in  1959. 
sales  were  only  97%  lower  than  in  the 
corresponding  month  of  1959. 
from  the  pattern  of  the  previous  month. 
Washing  machine  sales  totalled  9,178 
against  9.422  in  September,  but  were  not 
quite  so  far  behind  the  corresponding 
level  of  a  year  ago.  Washboiler  sales 
were  steady  in  October,  compared  with 
September,  but  improved  on  September's 
lag  of  23-5%  behind  sales  for  the  cor- 
responding month  last  year.  The  figures. 
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supplied  by  the  Electricity  Council  and 
covering  all  area  boards  in  England  and 
Wales,  show  clothes  dryers  sales  for  the 
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RESTORATION  AFTER  FLOODS 

QUICK  recovery  is  reported  from  nearly  all  areas  affected  by  the  floods  early  last 
week.  One  of  th;  new  areas  hit  South  Wales,  suffered  considerable  damage  both  to 
electricity  supply  installations  and  to  manufacturing  facilities.  The  Treforest  Trading 
Estate.  Glamorgan,  for  instance,  was  severely  affected,  total  damage  being  estinuted 
at    nearly    £6    million.    Some    factories   


e  out  of  action  for  days.  Simmondt 
Aerocessories  Ltd.  began  limited  pro- 
duction in  mid-w:ek,  with  all  power 
resources  being  restored  last  Thursday, 
and  many  other  factories  were  similarly 
affected.  The  transformer  factory  of 
South  Wales  Switchgear  Ltd.  was  under 
water  for  a  time  and  after  several  days 
spent  on  clearing  up  the  mess,  the  plant 
was  back  in  full  production  by  the  end 
of  the  week.  Their  Blackwood  factory 
was  unaffected,  however. 

To  restore  supplies  in  one  part  of  its 
area  the  South  Wales  Electricity  Board 
planned,  erected  and  energised  half  a 
mile  of  33  kV  overhead  line  in  28  br. 
Cables  serving  the  Nantgarw  Colliery 
were  destroyed  when  the  bridge  over  the 
Taff  at  Upper  Boat  was  swept  away, 
but  with  the  new  Une  the  colliery  was 
back  on  supply  on  the  Monday  night. 
Supplies  to  the  Maritime  ColUeiy  and 
the  gas  works  at  Upper  Boat  were 
quickly  restored  by  similar  energising 
measures.  Many  of  the  Board's  substa- 
tions were  flooded  to  depths  of  over 
6  ft  and  all  equipment  bad  to  be  stripped 
from  them  and  replaced  with  new  equip- 
ment. 


Management  training 

A  SURVEY  of  management  training 
schemes  within  industries  of  various 
sizes  is  being  carried  out  by  the  British 
Institute  of  Management,  and  an  interim 
report  has  just  been  published,  price 
17b  6d.  This  summarises  the  information 
so  far  obtained  and  contains  the  results 
of  an  investigation  of  the  practices  of 
over  30  undertakings. 


PRIZE  FOR  JUVENIU 
"WIRING  CONTRAaORS" 

THE  need  for  adequate  wiring  is  being 
brought  home  (o  the  younger  generation 
at  EDA's  stand  at  the  Schoolboys'  Exhi- 
bition at  Olympia  from  27  Dec.  to  7  Jan. 
A  competition  for  (he  fastest  and  most 
judicious  placing  of  sockets  in  Mum's 
A II- electric  Dreamhouse  is  the  feature 
this  year.  Working  in  pairs— wire  man 
and  mate— in  boiler  suit  and  cap.  the 
boys  will  race  to  place  38  sockets  in 
the  most  eonvenieni  spots  in  two  min. 
Perforated  strip  around  the  walls  will 
enable  them  (o  plug  in  anywhere  and, 
if  the  correct  position  is  selected,  a 
circuit  will  record  their  success  on  an 
indicator.  The  five-roomed  house  will  be 
divided  into  three  groups — hall  and 
lounge,  kitchen  and  bedroom  and  bath- 
room—so three  pairs  will  be  wiring  at 
the  same  time.  The  boys,  or  girls,  take 
home  their  plan  and  can  invite  their 
family  to  help  ihem  complete  the  plug 
layout  foi  the  rest  of  the  house,  the 
best  entry  winning  a  prize. 


House-to-house  operations  in  all  the 
flooded  localities  were  necessary  to  dis- 
connect soaked  installations  in  con- 
sumers' premises,  preparatory  to  drying 
out  before  reconneclion  and,  in  most 
cases,  supplies  were  available  within 
24  hr.  Some  installations  were  so  badly 
soaked  as  to  be   dangerous,  however. 

In  addition,  in  co-operation  with  the 
staff  of  several  manufacturers  of  elec- 
trical appliances  and  members  of  the 
WVS,  12  laundry  centres  were  set  up  in 
the  worst-affected  localities. 

Upper  Boat  power  station  was  shut 
down  for  a  short  time,  as  was  that  at 
Bath,  where  several  substations  in  the 
low- lying  parts  of  the  town  were 
swamped.  But  engineers  of  the  South 
Western  EB  have  become  almost  accus- 
tomed to  quick  remedial  action  this  year 
and  soon  restored  supplies  when  the 
floods  passed.  Further  north,  a  coffer 
da-n  at  the  Rheidol  hydro-electric 
scheme  was  swept  away  by  a  sudden 
rise  in  the  river. 


HOLME  PIERREPONT 
INQUIRY 

THE  danger  of  serious  smog  around 
Nottingham  if  the  proposed  Holme 
Pierrepont  power  station  was  built,  was 
stressed  by  Dr  W.  Dodd,  Nottingham 
medical  officer  of  health,  at  the  resumed 
public  inquiry  into  the  scheme  last 
Friday.  If  another  power  station  was 
built,  in  addition  to  that  at  North  Wil- 
ford,  it  would  make  [he  level  of  air 
pollution  truly  dangerous,  he  asserted. 
The  provision  of  clean  air  was  becoming 
as  important  as  providing  pure  water, 
adequate  sewerage  and  proper  sanitation, 
but  the  proposals  tended  to  make  non- 
sense of  any  attempt  to  establish  a  clean- 
air  zone,  he  went  on.  The  650  ft  high 
chimneys  would  not  remove  the  danger, 
only  disperse  it  more  widely. 

Supporting  evidence  was  also  given 
by  a  Sneinton  general  practitioner  and 
the  inquiry  was  subequently  adjourned 
until  23  Jan..  1961. 


Decorative    Lighting 
Dangers 

MANY  wamiags  arc  heard  ai  this  u'^: 
of  the  year  about  the  danger  of  Oirisimis 
trees  or  decorations  catching  fire.  Kd*- 
ever,  if  the  statistics  given  by  the  Nou 
Secretary  in  a  written  Parliamenluy 
answer  last  week  are  comprehensivi,  it 
seems  that  the  danger  may  be  leu  tiun 
sometimes  supposed.  In  the  period 
24  E>ec.  to  31  Dec.  last  year.  14  ba 
attended  by  fire  brigades  in  Englanl  ud 
Wales  involved  Christmas  decontioiis. 
Of  these,  only  four  were  recorded  » 
being  caused  by  electrical  faults. 


VJS.  SHOWCASE  FOR 
PICCADILLY 

BOTH  the  US  and  Canada  are  mnniui 
up  their  export  drives.  The  US  Goveni' 
ment  will  open  a  permanent  trade  ccnttc 
near  Piccadilly  next  spring  to  dis|di) 
consumer  goods  including  housclxild 
appliances.  This  will  be  the  first  Goyeiii- 
ment-sponsored  centre  outside  the  US; 
London  has  been  chosen  because  Britiin 
is  America's  best  customer  -after  Canidi. 
Mr  Mueller,  Secretary  of  Commerc«,aid 
in  Washington  last  week  that  atiradiK 
display  facilities,  at  no  cost  to  exhibiion, 
would  be  backed  by  "aggressive"  pronw- 
tion  on  the  part  of  joint  Covemmou- 
induslry  teams. 

In  Ottawa,  businessmen  from  all  om 
Canada  arc  attending  export  confereflcei 
with  trade  commissioners,  and  iatered 
in  British  and  Australian  markets  is  par- 
ticularly heavy.  Mr  E.  J.  White,  [be 
Canadian  Government  timber  speciiliil 
in  London,  believes  there  is  a  wide  OfOi 
market  in  Britain  for  domestic  appliuca 
such  as  electric  clothes  dryers,  which  ire 
standard  equipment  i: 


Part-exchange 
Allowances 

A  REVISED  (1960)  edition  of  DieiT 
booklet  on  "Used  Electrical  Appliuct 
Allowances"  has  been  published  by  ^ 
National  Electrical  Contractors'  Tndisf 
Association,  price  3s.  As  before,  thii 
indicates  appropriate  part  -  exebinie 
allowances  on  a  wide  variety  of  ipp^ 
ances  up  to  five  years  old,  but  the  fijiiw 
have  been  revised  in  the  light  of  suae<- 
tions  made  by  NECTA  members  ud 
additional  appliances  included. 
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tomation  Conference 
booked  for  June 

'  announcement  by  the  reconsti- 
Sritish  Conference  on  Automation 
omputaiion  is  that  a  symposium 
e  held  at  Harrogate  from  27-30 
next  under  the  general  title — 
'4Uion — Men  and  Money.  This 
will  be  followed  in  the  autumn  by 
It  annual  lecture,  which  will  take 
nn  of  «  review  by  an  expert  of 
£sent  position  and  probable  future 
Dmati(»i  in  Britain. 
iC  are  now  setting  up  three  panels 
vale  various  aspects  of  the  orga- 
D*g  work.  The  panels,  with  their 
ive  chairmen,  are:  Education  and 
g.  Prof  G.  D.  S.  MacLellan  of 
iw  University;  research  and 
pment.  Mr  J.  F.  Coalet  of  Cam- 
Universiiy;  public  relations,  Mr 
F.  Hessenberg,  deputy -director  of 
itish  Iron  &  Steel  Research  Asso- 

e  proposals  were  endorsed  by 
ntatives  of  the  32  member  bodies 
inaugural  dinner  which  the  new 
an  of  BCAC,  Sir  Walter  Puckey. 
at  the  Waldorf  Hotel,  London, 
Kk. 


TAIL  SALES  SLACKEN 

SSION  in  the  motor  and  appliance 
nes  has  begun  to  affect  retail  trade, 
ional  Board  of  Trade  estimates 
:e  that  retail  sales  felt  by  2%  be- 

October  and  November.  The  rise 
a  by  clothing  and  footwear  shops 
eved  to  have  slackened  pace,  and 
insufficient  to  offset  the  fall  in 
«  goods,  such  as  furniture.  How- 
expenditure  on  personal  consumer 
is  buoyant,  with  tobacco  a  record 
nillion  in  the  third  quarter.  Christ- 
trade  in  "cash"  goods  such  as 
:ry  and  gramophone  records  looks 
leing  even  better  than  last  year, 
rs  say.  After  allowing  for  a  slight 
ise,  overall  sales  in  November  were 

2%   higher  than  a  year  ago. 


^^'^?:. 


OF  THE  WEEK 

e  UKAEA  is  rather  like  a  modern 
Midas.  Everything  ii  touches  turns 
Itanium."  .  .  .  Professor  W.   B. 

speaking  at  the  Symposium  on  the 
reay  fast  reactor. 

I  have  got  into  a  condition  of 
tonaus   prosperity.  I   prefer  it   like 

.  .  .  Lord  Brabazon  of  Tara, 
i  chairman.  Electric  and  Musical 
tries,  at  the  annual  general  meeting. 
lentific  management  is  based  on 
ces  which  include  ensuring  that 
ierive  satisfaction  as  well  as  food 
their  daily  work.  Management  in 
auntry  can  be  said  to  have  secured 
•gest  failure  in  this  direction."  .  .  . 
H.  P.  Barker,  chairman,  British 
lie    of    Management,    speaking    in 
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EASTERN  REGION  TRAIN  TROUBLE 


FAILURE  of  25  kV  stock  on  the 
newly  electrified  suburban  train  service 
out  of  Liverpool  St  station  has  been 
confirmed  by  British  Railways  as  being 
due  to  breakdown  of  motor  insulation 
and  supply  rectifiers  under  transient  volt- 
age conditions.  Reasons  for  occurrence 
of  such  apparently  extreme  conditions 
is  at  present  obscure. 


Ultra  links  v^  with  Ifiles 

ULTRA  Electrooics  Ltd.  are  to  purchase 
a  one-third  share  in  Miles  Electronics 
Ltd.  The  two  companies,  who  are  jointly 
developing  the  radar  simulator  for  the 
Navy's  new  Blackburn  Buccaneer  aircraft, 
intend  to  widen  the  scope  of  their  activi- 


The  trouble  affects  both  three-  and 
four-car  multiple  slock,  whose  traction 
equipment  is  identical,  and  these  are 
being  withdrawn  from  service  for  the 
time  being  for  thorough  investigation 
by  GEO,  maken  of  the  equipment 

This  withdrawal  has  also  brought  con- 
siderable upset  to  time  schedules,  result- 
ing in  very  strong  criticism  by  passengers 
who  had  anticipated  a  mudi  improved 
strvice  with  electrification. 


r*«ntl|r   ahlppad    frt...    —   

Factory,  Wrthanihiwa.    Fully  auamblad.  IC  )• 
Mi  ft  lam.  If  ft  wida  and  Ut  tt  Klfti.  and  ifalc*>* 


News  in  Brief 

For  the  1961  spring  term  the  City 
of  Portsmouth  College  of  Technology 
has  organised  a  programme  of  advanced 
short  courses  on  microwave  techniques 
and  on  transistors.  The  latter  will  be 
on  Thursday  evenings,  and  the  former 
on  Monday  evenings.  Fee  for  each 
course,  30s. 

The  Association  of  Consulting  En- 
gineers have  published  a  new  list  of 
members. 

Aerialile  Ltd.  are  to  bold  a  series  of 
lectures  on  their  floor-warming  system 
at  Polygon  Hotel,  Southampton,  on 
14  Feb.;  Kimbells.  Southsea  on  IS  Feb. 
and  Hotel  Metropole,  Brighton,  on 
16  Feb.,  all  at  7.30  p.m. 

Head  Wrightson  Processes  Ltd.  have 
been  awarded  a  contract  worth  nearly 
£500,000  for  a  flue  gas  washing  plant, 
part  of  the  extension  to  Bankside  power 
station. 

A  £24,000  plan  to  install  electric  heat- 
ing under  the  surface  of  a  half-mile  hill 
at  Alfreton,  Derbys,  has  been  rejected 
by  the  Minister  of  Transport. 

AEI  are  to  transfer  telephone  cable 
manufacture  from  Woolwich  to  Dagen- 

Ministry  of  Education  hopes  to  pub- 
lish proposak  for  reorganisation  of  tech- 
nical education  in  a  White  Paper  to 
appear  early  in  January.  (Answer  to  a 
House  of  Commons  question.) 

As  in  1958,  the  Council  of  Industrial 
Design  will  select  light  fittings  and  other 
goods  for  the  Board  of  Trade's  display 
at  the  second  British  Columbia  Inter- 
national Trade  Fair  in  Vancouver  from 
3  May  to  13  May  next. 
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Company  Activities 


JUST  as  on  27  Oc-.,  when  the  Bank 
Rate  waa  cut  from  6%  to  5i%,  » 
there  wai  no  surprise  in  the  Gty  when 
it  was  again  reduced  last  week  from 
ii%  to  5%.  Logically,  there  has  been 
only  one  cut  but  the  operation,  for 
psychological  reasons,  has  been  spread 
over  lix  weeks.  It  implies  no  ease  in 
the  *^ueeze" — a  straight  1%  reduction 
in  October  might  have  been  so  inter- 
preted— and  is  widely  recognised  as  all 
pBft  of  our  gesture  to  further  iron  out 
interest  rate  differentials  between  tbe 
European  economies  and  that  of  the 
United  States,  embarrassed  by  the  con- 
tinuing drain  on  its  gold  holding  and  its 
deteriorating  balance  of  payments.  So 
stock  markets  in  London  which  theoretic- 
ally might  have  been  expected  to  firm 
up  with  a  fall  in  the  prime  money  rate 
did  precisely  the  opposite.  Economic 
prospects  at  home,  thickly  surrounded 
with  gloom  so  long  as  our  export/ 
import  position  lends  to  worsen  rather 
than  improve,  are  exerting  a  far  greater 
down-pull  on  market  prices  than  the 
upward  tendency  which  would  be  the 
normal  response  of  capital  values  to  a 
chop  in  tbe  price  of  money. 

In  fact,  after  the  Bank  Rate  announce- 
ment the  "short"  end  of  the  Giil-Edged 
Market  did  go  a  little  harder,  A  la  text< 
book,  but  the  mighty  War  Loan  dropped 
to  a  new  I960  "low"  of  £S9i,  typical  of 
the  weakness  displayed  by  the  undated 
stocks,  while  tbe  Financial  Times  indus- 
trial ordinary  index  toppled  a  further 
1-4  points  to  a  then  new  low  of  294-6 
for  the  year.  Later,  it  dropped  yet  again 
to  293-4. 

As  will  be  seen  from  my  table,  leading 
electrical  shares  for  tbe  most  part  were 
inclined  to  soften  rather  than  improve, 
with  AEl  at  a  new  "low"  for  the  year. 
News  of  short-time  working  at  one  of  its 
"Hotpoint"  refrigerator  factories,  of 
course,  contributed  to  this  result  and 
both  English  Electric  and  CEC  were 
easier  in  sympathy. 


On  the  brighter  side,  Plessey  scored  a 
gain  of  3d  over  the  week  on  the  full 
report  from  chairman  Mr  A,  G.  Gark, 
who  told  us  that  the  group's  proBt  in 
the  first  4  months  of  their  current  year 
(July-October)  shows  no  material  change 
from  that  of  the  corresponding  period. 

At  the  yearly  meeting  of  Electric  and 
Musical  Industries,  deputy-chairman 
Lord  Brabazon  told  shareholders  that  the 
company  had  got  itself  into  a  condition 
of  "monotonous  prosperity."  Earlier, 
chairman  Sir  Joseph  Lockwood  had  gone 
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better  than  Plessey  when  he  made 
known  that  EMFs  group  turnover,  which 
now  includes  Mo  rphy- Richards  and 
Ardente,  had  risen  S%  over  1959/60  in 
the  first  four  months  of  its  current  year, 
i.e.,  from  July  to  October  inclusive. 

Ultra  Electric  (Holdings)  might  have 
been  expected  to  have  moved  higher 
rather  than  lower  on  being  the  first 
British  manufacturer  to  launch  a  "19- 
inch"  t.v.  set,  but  the  fall  from  I3s  3d 
to  Us  7}d  anticipates  similar  news  from 
others. — From  our  City  Correspondent. 


Bcfiy  Tntit 

This  concern,  whose  investments  in- 
clude a  substantial  holding  in  Berry's 
Electric  Maglcoal.  is  paying  an  interim 
dividend  of  10%  for  the  year  to  31  Aug., 
1961,  and  a  higher  profit  and  total  pay- 
ment than  that  foreshadowed  when  the 
company  was  made  public  last  Septem- 
ber is  now  forecast.  Estimated  profit 
should  be  not  less  than  £41.000— against 
£34,(X)0  originally  expected—and  if  this 
is  realised,  total  distribution  will  be 
331%.  co-npared  with  the  previous  indi- 
cation of  28%. 

BrotA  Moton  Ltd. 

Trading  profit  for  the  year  to  30  Sept 
last  increased  to  £581.917  from  the  pre- 
vious year's  total  of  £572,436.  A  final  of 


20%  makes  the  total  distribution  again 
25%  on  capital  as  increased  by  a  one- 
for-six  scrip  issue. 

Dawes  Radio  Groi^ 

A  quotation  is  being  sought  in  London 
and  Manchester  for  the  capital  of  this 
group,  which  has  36  shops  in  the  Man- 
chester area,  operating  rental  and  retail 
.sale  of  TV  and  radio  sets  and  the  larger 
do-nestic  appliances.  The  capital  consists 
of  125.000  7%  £1  Redse-nable  Cumula- 
tive Prsterence  shares  and  720.000  Ordi- 
nary 5s  shares.  Profits  for  1959-60.  sub- 
ject only  to  tax.  were  £106.000  and  for 
[he  current  period  ending  30  June  next 
the  directors  expect  profits  to  be  not 
less  than  £111,000,  with  a  forecast  of 
a  20%  dividend. 


Eagiaecriiig  and  LigUiiig 
Equipment  Co. 

Along  with  a  change  of  name  to  Elecs 
Ltd.  the  directors  propose  to  obtain  u 
up-to-date  valuation  of  the  plant  ui 
buildings  owned  by  the  company  and  in 
subsidiaries.  The  financial  year  it  ska 
to  end  on  30  June  in  future  tai, 
accordingly,  the  current  period  will  be 
extended  to  15  months.  In  the  circum- 
stances, the  directors  are  to  consider 
payment  of  a  further  interim  dividtad 
for  tbe  current  period  about  May,  1961. 

EricMon  TdephoMi  Ltd. 

Of  the  1,600,0%  Ordinary  Ss  ihuei 
offered  at  18s  each,  acceptances  wm 
received  in  respect  of  U65,294  shim. 

Kalgooilie  Electric  Power  aiHl 
Lighting  Corpn. 

of  the  necessity  to  coniem 
a  view  to  modernisiiii 
plant,  £30,000  has  been  placed  in  a 
plant  modernisation  reserve.  This  quei- 
tion  of  modernisation  is  an  importut 
one  and  involves  agreement  with  die 
major  consumers  on  the  future  supply 
of  current.  Negotiations  with  the  bner 
have  already  started  both  on  re^quip- 
ment  of  the  station  and  the  probkn 
of  financing  that  work. 

Oliver  PeU  Control  Ud. 

The  reduction  of  trading  profit  to 
£10,219,  from  the  previous  year's  toUl 
of  £37.908,  was  largely  attributable  to 
heavy  expenditure  incurred  in  the  con- 
tinued expansion  of  the  company')  pro- 
duction facilities,  the  directors  point  ouL 
After  depreciation  and  other  charpi. 
there  was  a  loss  of  £14^39  for  the  yeit 
ended  31  March  last,  but  the  divideod 
Is  again  6%. 

Ples§ey  Co.  Ltd. 

While  some  of  the  industries  this  com- 
pany serves  have  not  been  having  an  etsr 
tinriB  this  year,  others  are  busy  and  lb 
company's  profits  for  the  first  four 
months  show  no  material  change  from 
those  of  tbe  corresponding  period  of  lut 
year,  Mr  A.  G.  Clark,  the  chalrnui, 
reports.  The  directors  consider  that  the 
prospects  for  the  further  dcvelopmail 
and  extension  of  the  business  are  good. 
Cash  and  investments  at  the  end  of 
June  last  stood  at  £6,649.157  and  tbe 
new  rights  issue  will  provide  an  addi- 
tional £9,333.000.  which  is  to  be  eie- 
ployed  in  new  plant  and  buildinp  to 
produce  new  products,  purchase  ollH 
businesses  and  estabUsh  additional  ow- 
seas  companies. 

Dividend!  Declared 

Aiion  and  Co.  Interim  4%  (lami). 

Electric  and  General  Investment.  Ill- 
terim  3%  {same),  but  on  increased  capiul- 

Carrard  Engrg.  and  Manfg.  Interiai 
4%   {same). 

Hawker  Siddeley  Group.  Second  is- 
terim  5%, 

Hick  Hargreaves  and  Co.  Interiin  5% 
(4%). 

Lisbon  Electric  Trtonways  Interiin  2» 
lax  free  {same). 

Telephone  Rentals.  Interim  5%  (iamt\ 
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racts  Open  at  Home  •  •  • 


n  are  the  final  for  receipt  of 
^5  unless  otherwise  stated. 
tockport  T.C  Electrical  insUlla- 
dormitory  wing  and  extension  at 
Aged  Person's  Home,  Bramhall 
Dec.  issue. 

Braintne    and    BocUm    U.D.C. 

contractors  on  N.l.CE.I.C.  roll, 

ting   houses.   Engineer  and   Sur- 

n  Hall.  Deposit  £1  Is. 

Bristol  T.C.  (2)  Electrical  insUl- 

contractors  on  N.I.C.E.I.C.  roll, 

ly   Hall   extension,   new   kitchen 

accommodation   at   Baptist   Mills 

School.    Applications    to    City 

Council    Hse,    by    above    date. 

tenders    for    fixed    price    and 

,  required. 

Derby  B.C.  Supply  of  lamps, 
:ables  and  accessories  for  year 
L,  1962.  Borough  Engineer  and 
M.  L.  Francis.  CouncD  Hse. 
Dimbarton  C.C  Erection  and 
y  of  fluorescent  street  and  foot- 
ig  comprisins :  35  points  Seafar — 
d  88  points  Maurhead— 4  area  at 
lid.— See  8  Dec.  issue. 
Harronte  and  Ripoo  Hospital 
.  Applications  invited  for  inclu- 
jproved  list  for  electrical^  radio 
ion  maintenance.  Applications  to 
rretary:  F.  M.  Haughton,  Here- 
;e,   Cornwall   Rd,   Harrogate,   by 

I 

•• 

Maidstone  B.C.  Electrical  instal- 
lonversion  of  13  London  Rd  into 
>ple*s  hostel.— See  1  Dec.  issue. 
Montgomeryshire  C.C.  Electrical 
IS  in :  Bettws  School  and  canteen ; 
lair  School,  canteen  and  head 
louse;  Bont  School,  canteen  and 
er's  house.  Director  of  Education : 
ies.  Education  Offices,  Newtown. 
Rochester  C.C  Electrical  instal- 
.  fixed-price  basis  in  36  houses, 
state. — See  8  Dec.  bsue. 
imderland  B.C.  Electrical  installa- 
itemity  and  Child  Welfare  Clinic, 
istle  estate.— Advertised  24  Nov. 

Wandsworth  B.C.  (h)  Supplv  oi 
i  (i)  electrical  works  for  year  from 
>61. — See  24  Nov.  issue. 
Birkenhead  B.C.  Supply  of  lamps 
-See  1  Dec.  issue. 

Inverkelthing  B.C  Electrical  work 
a  of  ten  owellings  of  four  and 
(lents  at  Preston  Cres.  Applications 
:ierk,  R.  Mitchell,  Burgh  Chmbrs, 
date. 

-Fylde  Water  Board.  Electrical 
1  in  Hodder  Wks,  Slaidburn. 
sineer,  Sefton  St,  Blackpool. 
N.I.  Housing  Trust.  Electrical  in- 
in  62  dwellings  at  Greenisland 
'ust  Offices,  12  Hope  St,  Belfast. 
Nottingham  T.C  Supply  of  (Item 
md  accessories. — See  1  Dec.  issue. 

-West  Lotliian  CC.  Supply  and 
»f  31  200  W  sodium  lanterns  on 
columns  with  10  ft  6  in.  outreach 
!9  Starlaw  and  A8/A899  Broxburn 
lighting. — See  24  Nov.  issue. 

•Sontliampton  B.C.  (a)  Electrical 
1  renewal  at  Millbrook  Secondary 
ool  and  (b)  electrical  installation 
len  Eyre  Secondary  Boys*  School, 
ec.  issue. 

Fareham  U.D.C.  Supply  and  instal- 
«wage  pump,  complete  with  motor 
ol  gear  for  Peel  Common. — See 
sue. 

Ealing  B.C  Electrical  installation 
at  St.  Ann*s  Secondary  Girls' 
pringfield  Rd. — ^Advertised  1  Dec. 


23    Dec.— Brentwood    UJ).C.    Supply    of 

g Tender  22)  lamps  for  year.  Engineer  and 
urveyor,  Council  Offices. 
23  Dec.— Eastlcigh  B.C  Supply  of  Gtem  10) 
street  lighting  lamps  for  year  from  1  April, 
1961.— See  8  Dec.  issue. 
28  Dec— Ualtemprice  U.D.C  Supply  of 
(Schedule  18)  street  lighting  lamps  and 
tubes.  Engineer  and  Surveyor,  Anlaby  Hse, 
Anlaby. 

28  Dec — ^Prestwich  B.C.  Supply  and  erec- 
tion, on  fixed-price  basis,  of  26  reinforced 
concrete  columns  with  24  fluorescent  and 
two  sodium  lamps/gear  along  Rectory  Rd 
and  27  concrete  columns  with  sodium  light- 
ing at  icing's  Rd,  plus  removal  of  31 
existing  units.  Borough  Engineer,  Town 
Hall. 

30  Dec— Dcnby  Dale  U.D.C.  Supply,  erec- 
tion and  wiring  of  225  25  ft  Stanton  concrete 
columns  together  with  140  W  sodium  lamps/ 
lanterns/gear  along  A636  Wakefield  Rd  and 
A635  Barnsley  Rd. — See  8  Dec.  issue. 

30  Dec — Monaglian  CC.  (b)  Erection  and 
installation  of  two  pumping  sets  to  deliver 
28  g.p.m.  at  a  106  ft  head  for  Rockcarry 
scheme.  Supply  and/or  erection  of  two  42 
g.p.m.  pumps  at  a  128  ft  head  for  Newbliss. 
— See  1  Dec.  issue. 

31  Dec— Llanfyllin  R.D.C  Electrical  instal- 
lation in  new  offices. — See  8  I>ec.  issue. 

2  Jan. — Droitwich  B.C.  Supply  and  erection 
of  52  street  lamps,  together  with  lanterns/ 

¥:ar/wirinK.  Borough  Engineer  and  Survevor, 
own   Hall.  Deposit  £2  2s. — ^Advertised  in 
this  issue. 

2  Jan.— Romford  B.C  Supply  of  200  W 
sodium  lamps/lanterns/gear/brackets  for  con- 
version of  69  existing  units.  Borough  En- 
fineer  and  Surveyor,  Town  Hall.  Deposit 
2  2s. 

2  Jan. — ^Romford  B.C  Tender  M26.  Supply 
of  lamps  for  year.  Borough  Engineer,  Town 
Hall. 

3  Jan. — Manchester  C.C  Provision  of  road 
and  car  park  mercury  vapour  lighting  at 
Manchester  Airport.  City  Surveyor,  Town 
Hall. 

3  Jan. — ^RadcHffe  B.C  Supply  and  instal- 
lation of  43  140  W  sodium  lamps  on  25  ft 
columns  and  brackets,  plus  removal  of  28 
existing  units  along  A66/,  Ringley  Rd.-r-See 
1  Dec.  issue. 

4  Jan. — Manchester  C.C.  Electrical  services 
installation  in  Central  Technical  College, 
Manchester  15.  City  Architect,  P.O.  Box 
488.  Town  Hall. 

5  Jan. — Belfast  CC  (a)  Electrical  installa- 


tion in  Fane  St  Secondary  School. — See  8 
Dec.  issue. 

6  Jan. — ^Belfast  CC  (a)  Supply  of  condenser 
tubes  and  (b)  supply  and  erection  of  25  kW 
germanium  diode  rectifier  sets  (Specifications 
W184  and  5,  respectively). — See  8  Dec.  issue. 

6  Jan. — CamlMrwcll  B.C  Supply  of  (Item  k) 
lamps  and  (Item  s)  cables,  conduit  and 
fittings.  Borough  Engineer  and  Surveyor, 
Town  Hall,  S.E.5. 

6  Jan. — KillLecL  Electrical  installation  in 
Holy  Cross  Primary  School.  Documents 
from  consulting  engmeer,  C.  P.  McNally, 
143  Royal  Ave,  Beuast.  Deposit  £3  3s. 

6    Jan.— Wanstead    and     Woodford    B.C 

Supply  of  (Item  13)  for  year. — See  8  Dec 
issue. 

6  Jan. — ^Wood  Green  B.C  Supply  of  Gtem 
17)  lamps  for  one,  two  or  three  years. 
Borough  Engineer  and  Surveyor,  Town  Hall, 

N.22. 

7  Jan. — ^Baldoclc  U.D.C  Supply  and  erec- 
tion of  II  25  ft  concrete  columns  with 
140  W  sodium  lighting.  En^eer  and  Sur- 
veyor, CZouncil  Omces.  Deposit  £2  2s. 

7  Jan.— Batli  CC  Supply  of  (Item  40)  l.v. 
cables;  (41)  discharge  lamps;  (42)  tungsten 
lamps  and  fittings;  (43)  steel  and  concrete 
columns;  (44)  street  lighting  lanterns;  (45) 
control  gear  and  capacitors^  (46)  tune 
switches,  for  year. — ^See  8  Dec.  issue. 
7  Jan.— Dagenbam  B.C  Supply  of  (Item  31) 
lamps  for  year.  Borough  Engineer  and 
Surveyor. 

9  Jan. — Swansea  B.C  Two  disintegrator  sets, 
pipes,  valves,  control  gear,  switches,  switch- 
board, etc.,  for  Limeslade  Sewerage  Schone. 
Borough  Engineer  and  Surveyor,  R.  D. 
Moody,  The  Guildhall. 

10  Jan.— Dunblane  B.C.  Supply  and  erection 
of  seven  Group  "A"  concrete  columns/lan- 
tems/auxiliary  equipment,  plus  the  resiling 
of  SIX  columns  along  A9. — See  10  Nov. 
issue. 

11  Jan.— Tonbridge  R.D.C  Wirinj,  by  regis- 
tered contractors,  of  Council  (jffices  and 
proposed  extension  48  Pembury  Rd.  En- 
gineer and  Surveyor,  48  Pembury  Rd. 

1^  Jan. — ^Bermondsey  B.C  Supply  <^  Uunps 
for  year. — See  8  Dec. 

17  Jan.— Newcastle  npon  Xyne  CC  Supply 
and  installation  of  two  automatic  passenger 
lifts  in  each  of  two  15-storey  blocks  of  flats 
at  Longbenton  estate. — See  8  Dec.  issue. 

28  Jan.— Cambome-Redmth  U.D.C  Supply 
of  (Item  24)  electrical  equipment  and  fittugs 
for  year.— See  8  Dec.  issue. 

1  Feb.— Oxford  T.C  Supply  and  erection  of 


Your  Queries  Answered 

Readers  are  Invited  to  make  use  of  our  free  enquiry  department  which  f>ossesses 
wide  resources.  Including  an  Index  of  trade  Information  with  over  100,000  entries 

A  Selection  from  the  109  quertes  answered  this  week 

M.A.N.W.E.B.— Fairfax  Engineering  Ltd., 
1  Regency  Parade,  Finchley  Rd,  N.W.3. 

'Toastmaster^  toasters — agents  for? 
B.E.— Frank  V.  Magrini  Ltd.,  24  Royal 
College  St,  N.W.I. 

"Infralux''  heat-light  flttina— makers 
of?  T.E.— Selex  Electric  (Kirkby)  Ltd., 
Yardley  Rd,  Industrial  Estate,  Kirkby, 
Lanes. 

"Nura"  lamps— makers  of?  P.E. — 
Ome^  Lampworks  Ltd.,  Albany  Wks, 
Burlington  Rd,  New  Maiden,  Surrey. 


'Tairline**  wasliing  machines — makers 
of?  Y.E.B.— Fairlinc  Electrical  Products 
Ltd.,  High  Bank  Mill,  Godley,  Hyde, 
Cheshire. 

"Salmic'*  toaster  elements — ^address  for 
spares?  L.E.B. — Metway  Electrical  In- 
dustries Ltd.,  Kemp  Town,  Brighton  7, 
Sussex. 

**Everay"  H.F.  violet  ray  equipment — 

address  for?  L.  and  C. — Watson  and 
Sons  (Elect ro-MediraD  Ltd.,  East  La, 
North  Wembley,  Middx. 

**0-Max"  chassis  eottefi — makers  of? 
W.E.S.— "Q-Max*'  (Electronics)  Ltd., 
Napier  Hse,  High  Holborn.  W.C.I. 

''Grinfix"  infra-red  grillers— agents  for? 


Miag,  Brannsefaweig,  Germany,  makers 
of  ipl^d^ng  machines — ^agents  for?  E.T. 
— D.M.M.  Machinery  Ltd.,  60  Bucking- 
ham Palace  Rd,  S.W.I. 
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two  high-lift  3,500  g.pjn.  and  two  low-lift 
3,850  g.p.m.  pumps  complete  with  motors, 
switchgear  Imd  cabling.— See  10  Nov.  issue. 
No  date  stated— Loch  Lee  Water  Board. 
Supply  and  installation  of  switchboards, 
wiring,  lighting  and  heating  installations  for 
first  phase  Loch  Lee  scheme.  Documents 
from  engineers:  Crough  and  Hogg,  18 
Woodside  Cres,  Glasgow  C.3.  Deposit  £5. 
No  date  stated— North  of  Scotlaod  H.E.IL 
Supply  and  erection  of  132  kV  steel  tower 
double  circuit  spur  line  to  Burghmuir. — 
Advertised  8  Dec.  issue. 

. . .  and  Overseas 

Details  of  items  marked  •  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse»  Theobalds  Rd,  IV,CJ,  quoting 

reference, 

20  Dec.— Argentina.  10,000  s.-ph.  and  500 
three-phase  meters.  Direccion  Energia,  Minis- 
terio  de  Obras  Publicas,  Calle  6,  No.  636, 
La  Plata,  Buenos  Aires.  B.o.T.  (ESB/ 
32323/60).* 

20  Dec.— Ceylon.  33  kV  "D*'  fuse  brackets 
for  pole  mounting.  Chairman,  Tender 
Board.  Dept.  of  Government  Electrical 
Undertakings,  P.O.  Box  540,  Colombo. 
B.o.T.  (bSB/32417/60).* 

20,  21  and  22  Dec.— India.  L.T.  switchgear, 
transformers  and  h.t.  switchgear.  Purchase 
Officer,  Trombay  Establishment,  Mohatta 
BIdg,  Palton  Rd,  Bombay.  B.o.T.  (ESB/ 
31865/6/7/60).* 

21  Dec — ^America.  (1)  Ten  disconnecting 
switches,  horn  gap  switch  and  three  inter- 
rupter switches;  (2)  Four  230  kV  1.200  A 
disconnecting  switches.  Dept.  of  the^  In- 
terior, Bureau  of  Reclamation,  C.  S.  Shisler, 
Bide  53,  Denver  Federal  Center.  B.o.T. 
(ESfe/31340  and  31475/60).* 

22  Dec. — ^Bunna.  Electronic  equipment,  13 
items.  Director-General,  Union  of  Burma 
Purchase  Board,  St.  John's  Rd,  Rangoon. 
B.o.T.  (ESB/31892/60).* 

23  Dec — ^Netherlands.  Generators  for  four 
Tacan  Stations.  N.A.T.O.  Infrastructure 
contract  ICB.99.  Directeur  Gebouwen,  Wcr- 
ken  en  Terreinen,  Kalvermarkt  28,  The 
Hague.  B.o.T.  (G.D.5758/14). 

23  Dec. — ^Portugoese  East  Africa.  Power 
distribution  network  for  Vila  Cabral.  Public 
Works  Dept.,  Louren^o  Marques.  B.o.T. 
(ESB/3 1747/60).* 

28  Dec— Kuwait  500  fluorescent  fittings 
and  1,900  plastics  shades.  Dept.  of  Elec- 
tricity, Water  and  Gas.  B.o.T.  (ESB/21815/ 
60).* 

30  Dec — ^Bnrma.  Liehting  fittings  and  acces- 
sories, 28  items.  Clement  Mills,  Ind.  De- 
velopment Corpn.,  Thayetmyo.  B.o.T.  (ESB/ 
31904/60).* 

30  Dec — ^India.  100  tons  h.d.  bare  solid 
copper-conductors  from  1  to  10  s.w.g. 
Director-General  of  Supplies  and  Disposals, 
Shahiahan  Rd,  New  Delhi.  B.o.T.  (ESB/ 
31843/60.)* 

4  Jan. — Kuwait  l.CXX)  mercury  vapour  lan- 
terns complete  with  control  gear,  steel  poles/ 
brackets  and  street  lightini;  cutouts.  Dept.  of 
Elertricity.  Water  and  Gas.  B.o.T.  (ESB/ 
31829/60).* 

10  Jan.— Ceylon.   2,    5   and    10   kW  spot- 


lights, bulbs,  cables,  etc.  Chairman,  Tender 
Board,  Mimstry  of  Defence  and  External 
Affairs.  B.o.T.  (ESB/3 18 19/60).* 

15  Jan.— Kuwait  70,000  yd  1 1  kV,  0-25  sq 
in.  3-core  p.i.l.c.  cable  and  junction  boxes. 
Dept.  of  Electricity,  Water  and  Gas.  B.O.T. 
(ESB/31812/60).* 

16  Jan.— Ghana.  Tender:  ELEC.  4023/1, 
6I,(K)0  yd  l.t.  underground  cable.  Tender: 
ELEC.  4024/1,  29,000  yd  h.t.  underground 
cable.  Secretary,  Ghana  Supply  Commission, 
P.O.  Box  M.35.  Accra.  Documents  fee: 
£G1. — ^Advertised  in  this  issue. 

18  Jan. — Ceylon.  Six  and  12  V  batteries. 
Crown  Agents,  4  Millbank,  London  S.W.I. 
B.o.T.  (ESB/3 1468/60).* 

19  Jan. — India.  21  outdoor  transformers  and 
equipment  for  electrical  repair  shop. 
Director-General  of  Supplies  and  Disposals, 
Shahiahan  Rd,  New  Delhi.  B.o.T.  (ESB/ 
29420/60).* 

24  Jan. — ^India.  Electrical  testing  equipment 
for  Amarkantak  thermal  station  scheme. 
Superintending  Engineer  (Projects),  Madhya 
Pradesh  Electricity  Board,  Jabalpur.  B.o.T. 
(ESB/3 1864/60).* 

26  Dec— India.  95,800  yd  660  V  aerial 
cable.  Chief  Endneer  (South),  Stores  Pur- 
chase Section,  The  Mall,  Patiala.  B.O.T. 
(ESB/3 1905/60).* 


TRADE  NOTES 

New  Depot  The  General  Electric  Co.  has 
opened  a  new  depot  at  Crawley,  which 
replaces  the  old  premises  at  Brighton.  Ample 
parking  space  is  provided.  Manager  at 
Crawley  is  Mr  G.  Knight,  formerly  deputy 
manager  at  Brighton. 

Expansion.  Birmingham  Battery  and  Metal 
Co.  Ltd.  have  purchased  the  Redditch 
factory  of  Eccles  (Birmineham)  Ltd.,  whose 
main  premises  are  at  Stirchley. 

Siervice.  Magnavox  have  this  week  opened 
a  new  Dealer  Service  Dept.  at  20-22  Corsica 
St,  Highbury,  N.5  (telephone:  C^nonbury 
5041),  where  Mr  F.  W.  Stanhope  is  in 
charge. 

Marketing.  From  1  Jai^.,  1961,  marketing 
arrangements  for  the  "Reguplug**  will  be 
taken  over  by  the  Distribution  Equipment 
Sales  Dept.,  A.E.I.  Cable  Division,  155 
Charing  Cross  Rd,  W.C.2. 


CONTRACTS  PLACED 

Durliam  CC  Electrical  installations  in: 
Bearpark  County  School,  G.  Tregoning, 
£773;  new  village  MU,  MiddJeton-in-Tees* 
dale,  N.  of  England  Eng.  and  Electriod  (>>. 
Ltd.,  £705.  Recommended. 

Heston  and  Idewortfa  B.C  Installation 
renewals  *and  additional  power  points  in  92 
houses,  Worple  estate,  Hughes  Electrical 
Ltd.,  £1,669.  Recommended. 

Islington  B.C  Supply  and  erection  of 
main  road  columns/lanterns,  Harland  and 
Wolff  Ltd.,  £22,596.  Recommended. 

KirklNirton  C.D.C.  Supply  and  installation 
of  88  200  W  sodium  lighting  on  35  ft 
columns  along  Penistone  Rd,  Anderson  and 
Heeley  Ltd. 

Liverpool  CC.  Supply  of  distribution 
board  for  South  Sewage  Disposal  Wks. 
English  Electric  Ltd.,  £898  13s;  supply^ 
lamps^  Downes  and  Davies  Ltd..  Philips 
Electrical  Ltd.  and  Atlas  Lighting  Ltd. 
Recommended. 

Newcastle  upon  Xyne  Hospital  Boirl 
Electrical  work  in:  Winterton  Hospital, 
N.  of  England  Eng.  and  Electrical  Co.  Ltd., 
£2,537;  new  pathological  laboratory,  Sun- 
derland Rovai  Infirmary,  Selbome  Eng.  Co. 
Ltd.,  £1,093.  Staff  location  systenis  at 
Newcastle  General  and  Drybum  Hospital, 
Multitone  Electrical  Co.  Ltd..  £4,635  and 
£2,369  10s,  respectively. 

Northumberland  CC  Stage  lighting  in- 
stallation, Morpeth  Newminster  Secondary 
School  and  rewiring  Pegswood  central 
kitchen,  J.  and  A.  Oliver  Ltd.,  £320  9s 
and  £307,  respectively.  Electrical  installation, 
Stakeford  Pnmar:^  School,  Mood  and  Son, 
£824.  Electrical  installation  renewal  Ber- 
wick Grammar  School,  S.  of  Scotland  EB., 
£1,564.  Electrical  installation,  Birtley  C.E. 
Controlled  School,  J.  Robinson  (Electrical) 
Ltd.,  £507.  Recommended. 

Peterborough  CC.  Electrical  installatiofls 
in  98  dwellings.  Bluebell  estate,  M.  F 
Hansen,  £2,297  10s. 

Wessex  Hospital  Board.  Electrical  work: 
Firs  Hospital,  Bournemouth,  conversions, 
E.  W.  Forster  and  Co..  £5,308 :  St.  James 
Hospital,  Portsmouth,  G.  E.  Taylor  (Lon- 
don) Ltd.,  £1,983;  Salisbury  General 
Infirmary,  R.  F.  Webb  Ltd.,  £858;  Lord 
Mayor  Treloar  Hospital  alterations,  eic^ 
R.   F.   Webb  Ltd..   £2,325.   Recommended. 


NEW  COMPANIES 


Extracted  from  the  Register  issued  by  Jordan 
and  Sons  Ltd.,  116  Chancery  La,  W,C,2. 
Evolin  Ltd.,  15  Hish  St,  Langley,  Old- 
burv,  Birmingham.  Manufacturers  of  and 
dealers  in  electrical  and  other  equipment, 
etc.  Nom.  cap.:  £100.  Dirs.:  Philip  W. 
Peters  and  Evelyn  J.  Peters. 

F.  and  B.  Electrics  (CootractB)  Ltd.,  215 

Hieh  St,  Hounslow,  Middx.  Nom.  cap.: 
£100.  Dirs.:  Edwd.  A.  Brimfield  and  Mrs 
J.  L.  Brimfield. 

M  and  A  (Cambridae)  Ltd.  Electricians, 
etc.  Nom.  cap.:  £1,000.  Dirs.:  Dennis  F. 
Morgan,  Red  Roofs,  Histon.  Cambridge; 
and  Maurice  E.  Allgood,  18  Redfern  Close, 
Cambridge. 


TRADE  MARKS 


This    information    is    extracted    from    the 
Official     Journal     by     permission     of     the 

Controller. 

Auto-Home.  3789,817.  Class  8.  Shaving 
instruments.  Sperry  Rand  Corpn.,  100  West 
Tenth  St,  Wilmington,  Delaware,  U.S.A. 

AT  in  design.  8800,480.  Class  9.  Semi- 
conductor devices.  Associated  Transistors 
Ltd.,  Stonefield  Way,  Victoria  Rd,  Ruislip. 

Amplflite.  802,365.  Class  9.  Telephonic 
and  radio  telephonic  apparatus.  Amplivox 
Ltd.,  Beresford  Ave,  Wembley. 

G.  Malic.  795,756.  Oass  7.  Washing 
machines,  etc.  Bylock  Electric  Ltd.,  109 
South  St,  Enfield. 


Pownunp.  805,951.  Class  9.  Apparatus, 
etc.  Plessey  Co.  Ltd.,  1  Broad  St  PI,  E.C.2. 

Rayslo.  808,352.  Class  10.  Blankets.  Cupal 
Ltd.,  Phoenix  Mill,  King  St  Bridge,  Black- 
burn, Lanes. 

Sonray.  801,992.  Class  11.  Electrical  con- 
vector  heaters,  etc.  L.  G.  Hawkins  and  Co. 
Ltd.,  30-35  Drury  La,  W.C.2. 

TootaL  796,145.  Class  9.  Apparatus,  etc. 
Thermo  Plastics  Ltd.,  Luton  Rd  Wks, 
Dunstable. 

Transeap.  808,637.  Class  9.  Condensers. 
Erie  Resistor  Ltd.,  Millora  Wks,  Beevor  Rd, 
South  Denes,  Gt.  Yarmouth. 


Mactric  Electric  Ltd.,  43  Raydon  St,  N.19. 
Electrical  engineers,  etc.  Nom.  cap.:  £100. 
Dirs.:  Henry  J.  Knights  and  James 
McAneny. 

Power  Electrical  (London)  Ltd.,  101  Hich 
St,  Orpington,  Kent.  Nom.  cap.:  £1,000. 
Dirs.:  Frank  E.  Baker  and  Paul  Trumoiel. 

Qaeensway  Eleetrical  Ltd.,  97  Queensway. 
W.2.  Manufacturers  of  and  dealers  in  waso- 
ing  machines,  refrigerators,  etc.  Nom.  cap.: 
£100.  Dir.:  Harold  Frecdman. 

Shawford  Cootrol  Gear  Co.  Ltd.,  Mid- 
land Terr,  Victoria  Rd,  N.W.IO.  Nom.  cap.: 
£2,500.  Dirs.:  Charles  F.  Ford,  Peter  L 
Norton,  Eric  C.  L.  Basan  and  Donald  C. 
Ambrose. 

Simon-Carves  (Japan)  Ltd.,  Bird  HaH  U 
Cheadle  Heath,  Stockport.  To  carry  on 
business  of  mechanical,  chemical,  civil,  ele^ 
trical,  constructional  or  nuclear  engineers, 
etc.  Nom.  cap.:  £10,000.  Dirs.:  David  T. 
Barrit,  Leopold  Brook,  Hubert  Clarke, 
Norman  Hinton  and  John  P.  V.  WooUam. 

A.    E.   Sonthey   and   Co.   Ltd.,   22  Hie 

Broadway,  N.14.  Electricians,  etc.  Nom. 
cao.:  £12,000.  Dirs.:  Albert  E.  Southcy, 
Albert  R.  Southey,  Mrs  Daisy  G.  Southey 
and  Gertrude  B.  Southey. 

Wilson  and  Harper  Ltd.,  29  Cross  St, 
Macclesfield.  To  take  over  business  of  de^ 
trical  contractors  carried  on  at  Maccksfidd 
by  Derrick  Wilson  and  Gordon  R  Haipcr, 
etc.  Nom.  cap.:  £5,000.  Dirs,:  Dernck 
Wilson,  Gordon  H.  Harper^  Mrs  Norma  C 
Wilson  and  Mrs  Violet  M.  Harper. 
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BUSINESS  PROSPECTS 


itoke.  Percy  Bilton,  54  Uxbridge 
,  plan  factory  and  ofi&ces  covering 
1  tt  off  Winchester  Rd.— Wilkinson 
.td.,  Sword  Wks,  Southfield  Rd, 
in  Houndsmills  estate  factory. — 
;reet  lighting  scheme.  South  Hand 
estate,  planned. 

ton  II.C.  Tender :  Four-storey  block 
hops  wilh  flats  and  maisonnettes, 
\ve.  Mill  Park  estate.  Engineer. 
.  Young  and  Mackenzie,  2  Welling- 
Belfast,  architects  for  new  halls  of 
at  Quel's  University. 

ay  (Essex).  N.E.  Metropolitan  Hos- 
ird,  40  Eastbourne  Terr,  W.2,  plan 
x)nversion  at  St.  Andrews  Hospital 
s'  accoomiodatlon. 

head.  Marcus  Leaver  and  Co.,  36 
it,  W.l,  plan  supermarket  and  three 
i  Central  Shopping  Area. — Robert 
2  Halkin  St,  Hyde  Park  Corner, 
rchitect  for  three-storey  office  build- 
'rice  St  and  Market  St  for  C.  L. 
3perties. 

isfaain.  Westhill  Training  College, 
k,  Birmingham  29,  plan  £100,000 
(tensions  at  Bristol  Rd. 
od.  £2,000  lighting  scheme,  Talbot 
nned  between  Larkhill  St  and 
St;  £24,800  improved  lighting 
)lanned  for  Gynn  Sq/Morbeck  sec- 
iromenade. 

.  Bromilow  and  Edwards,  Foundry 
accommodation  of  all  their  produc- 
adjacent  ten-acre  site. 
•rd.  Amdale  Property  Trust,  Howard 
ik  St,  plan  rebmlding  of  The  Swan 
Market  St. 

Drd.  D.  Plaskett  Marshall  and  Ptnrs, 
>n  Sq,  W.C.I,  architects  for  Bamaby 
youth  hostel. 

nd  U.D.C.  Tender:  Three  blocks 
sons*  flats,  each  of  eight-,  one-  or 
oom  flats  on  flxed-price  basis,  Black 
1  housing  site.  Surveyor. 

Ml.  Morgan  and  Carn,  12  Grand 
>ve,  Sussex,  architects  for  Jaycee 
e*s  Woodingdean  factory  and  Eagle 
uance  Co.*s  offices. 
.  T.C.  to  approve  scheme  for 
scheme  for  handicapped  people  at 
'ough  Sq»  Lockleaze. 
ej.  Education  Committee  Tender: 
w  laboratories  and  canteen  exten- 
omley  County  Grammar  School  for 
igineer. 

bIuub.  Diocesan  Trustees  of  Clifton, 
ilan  R.C.  secondary  school,  Arle  Rd. 

r.   Liverpool   Hospital   Board   plan 

Moston   Military   Hospital  adapta- 

provide    accommodation    for    330 

ister.  Sir  Hueh  Casson,  33  Thurloe 
7,  architect  for  rebuilding  1  and  2 

himt  and  Sidcop.  U.D.C.  plans 
street  lighting  improvements  on  40 

try.  Associated  British  Cinemas,  30 
Sq,  W.l,  plan  cinema  and  associated 
nent  at  junction  Hill  St/Corporation 
splace  Empire  Cinema. — Sxetchley, 
Precinct,  plan  dry  cleaning  works, 
i  shops  of  Hales  St  Opera  Hse  site. 

erfaind     C.C.     Tender:     Stage     3, 

Primary    School.    Acting    County 

t:    H.   R.   Clark,    15   Portland  Sq, 

ham.  Southern  United  Telephone 
Chequers  La,  plan  cable  drum  shop 
lufacturing  building. 

ster.  B.C.  plan  £23,240  Stage  4  of 
hting  conversion  scheme. 

dd  U.D.C.  Tender:  48  "Hohne- 
x  houses.  Surveyor. 

rmline.  Monotype  Corporation,  Sal- 
Surrey,    plan    factory    to    employ 

■ 

in.  Education  Committee  plans  elec- 
wiring  of  West  Stanley   Front   St 


County  School  at  £2,000  and  Birtley  George 
St  County  and  Modern,  £2,200. 

Easington.  R.D.C.  plans  £7,528  improve- 
ment of  electrical  facilities  in  over  2,000 
pre-war  houses. 

Eastboome.  £5,458  street  lifting  scheme 

Elanned   for   Victoria   Drive/Green   St/Wil- 
ngdon  Rd. 

Edinburgh.  Works  Committee  plan 
£125,000  conversion  of  street  lamps  to 
electricity;  £50,000  improvement  of  lighting 
in  streets  already  electrically  lit  and  £23,000 
street  lighting  £or  new  housing  schemes. 

Felling.  Newcastle  Hospital  Board,  Ben- 
fleld  Rd,  Newcastle,  plan  alterations  at 
Windy  Nook  Hospital  to  provide  offices. 

Flint  B.C  Tender:  39  bungalows.  High- 
field,  Bagillt.  Engineer. 

Gateshead.  Gateshead  and  District  Co-op. 
Societ}f  plan  conversion  of  Jackson  St 
masonic  hall  into  shops.  C.W.S.  Architect's 
Dept.,  90  Westmorland  Rd,  Newcastle. — 
E.  M.  Lawson,  Barras  Bides,  Barras  Bridge, 
Newcastle,  architect  for  Hardy  and  Co.*s 
central  offices  on  site  of  disused  Shipcote 
Cinema,  Low  Fell. 

Grays,  Essex.  N.E.  Metropolitan  Hospital 
Board,  40  Eastbourne  Terr,  W.l,  plan 
£335,000  Ossett  Hospital  extensions! 

Grimsby.  D.  Byford  and  Co.,  Abbey  La, 
Leicester,  plan  Immingham  factory. 

HartlepooL  Newcastle  Hospital  Board, 
Benfield  Rd,  Newcastle,  plan  out-patients* 
dept.  offices  at  Hartlepool  Hospital. 

Hastings.  Hastings  Grammar  School,  off 
St.  Helens  Rd,  *near  Alexander  Park  estate, 
planned  to  cost  £215,000. 

Hatfield  R.D.C.  Tender:  30  dwellings. 
School  La,  Essendon.  W.  J.  Davis,  82  Gt. 
North  Rd,  Engineer  and  Surveyor. 

Hcston.  Middlesex  C.C.  plan  £115,000 
Vicarage  Farm  Rd  home  for  the  aged. 
Architect:  H.  J.  Whitfield  Lewis,  Queen 
Anne^s  Gate  Bldgs,  Dartmouth  St,  S.W.I. 

Irvine.  Elliott,  Cox  and  Ptnrs,  172  Buck- 
ingham Palace  Rd,  S.W.I,  architects  for 
Skefko  Ball  Bearing  Co.*s  factory. 

Kettering.  Oxford  Hospital  Board,  Ban- 
bury Rd,  Oxford,  plan  £600,000  extensions 
to  General  Hospital. 

KingswcNMl,  Bristol.  Rank  Organisation, 
11  Belgrave  Rd,  S.W.I,  plan  £200,000  con- 
version of  Odeon  Cinema  into  bowling  alley. 

Leeds.  Gillinson  and  Barnett,  8  Queen^s 
Sq,  Leeds  2,  architects  for  Grant  Leeman 
and  Co.*s  flatted  factory,  warehouse  and 
offices  on  North  St  area  site. 

London.  Sumner  and  Derwent,  151a 
Queensway,  W.2,  architects  for  J.  G..  Ingram 
and  Sons*,  Prince  Edward  Rd,  E.9,  factory. 
— Bonstan  Engineering  Co.,  24  Runton  St, 
N.19,  plan  extensions. — Crosher  and  James, 
329  High  Holbom.  W.C.I,  quantity  sur- 
veyors tor  Worshipful  Company  of  Inn- 
holders'  Coleman  St  additions. — Brixton 
Development  Co.,  Ely  PI,  E.C.I,  plan  multi- 
storey industrial  and  office  block,  shops, 
maisonnettes  and  flats,  Hatton  Gdn/Leather 
La,  E.C.I. — A.  Kenyon,  Taute  and  Ptnrs, 
140  Park  La,  W.l,  architects  for  Camberwell 
Grove,  S.E.5,  offices  and  dwellings. — 
Lutyens  and  Greenwood,  13  Mansfield  St, 
W.l,  architects  for  Roval  Institute  of  Inter- 
national Affairs*  £50,000  extensions  at  St. 
James*s  Sq,  S.W.l.—F.  N.  Bateman,  81 
High  St.  Wimbledon  Common,  S.W.19, 
agents  for  Norman  Property  Co.'s  101  flats. 
Priory  La,  S.W.15.— Veale  and  Sanders,  19 
Hanover  Sq,  W.l,  quantity  surveyors  for 
Berners  St,  W.l,  offices  and  showrooms. — 
W.  R.  Orme  and  Ptnrs,  44  Manchester  St, 
W.l,  architects  for  Druce  and  Co*s  shop 
and  office  plan  at  Baker  St  and  Broadstone 
PI,  W.l.— Royal  Institution  of  Chartered 
Surveyors  plan  new  H.Q.  building  at  11-12 
Gt.  George  St,  S.W.I.— C.  Lovett  Gill,  41 
Russell  Sq,  W.C.I,  architect  for  12-storey 
block  of  shops  and  offices,  Victoria  St, 
S.W.I. — City  of  London  Real  Property  Co. 
plan  ten-storey  building  on  Gorringe's  Hotel 
site,  1-9  Warwick  Rd  and  25  AUington  St. 


Loughlwroogh.  Scheme  for  13  Group  *'A" 
400  W  mercury  fluorescent  lamps  at  Derby 
Rd  and  3 1  250  W  mercury  fluorescent  lamps 
at  Bishop  Meadow  Rd  at  £840  and  £1,930. 

Manchester  T.C.  Tender:  Alterations  and 
additions  to  St.  Thomas  C.E.  School,  Ard- 
wick.  Architect. 

Margate.  Tender:  Factory  at  Westwood, 
for  Pearce  Signs  Ltd.  Prall  and  Prall,  57 
High  St,  Bexley,  Kent.  Architects. 

Middlesbrough  B.C.  Tender:  Tropical  and 
sub-tropical  houses,  Stewart  Park:  electric 
lighting  and  power  with  complete  low 
pressure  heating  suitable  for  tropical  and 
sub-tropical  plants.  Engineer. — B.C.  Tenders: 
Easterside  Group  29,  26  and  30,  for  30 
houses,  21  houses  and  28  houses  with  flats 
and  garages.  Engineer. 

Newcastle  T.C.  Tender:  Installation  of 
two  automatic  passenger  lifts  in  each  of 
two  15-storey  flats  blocks,  Longbenton 
estate,  Unit  4.  Architect. 

Newport,  Mon.  Stage  one  of  Royal  Gwent 
Hospital  rebuilding^  scheme  (£li  million)  to 
begin  soon.  It  mcludes  four  operating 
theatres  and  kitchens.  Welsh  Regional  Hos- 
pital Board,  Cathays  Park,  Cardiff. 

Norwich.  T.C.  plans  £40,300  North  Park 
Ave  hostel  for  old  people. 

Notts  T.C.  Education  programme  includes 
£62,000  Newark  training  centre  and  £21,000 
extensions  to  Mapperly  training  centre. — 
T.C.  plans  improved  lighting  schemes  for 
Sneinton  Hollows,  Castle  St,  etc.,  at  £1,110. 

Oxford.  G.  R.  Cooper  (Oxford),  St.  Ebbes 
Comer,  Oxford,  plan  four-storey  warehouse 
with  offices  and  showrooms.  Paradise  St. 

Portsmootli.  Birch  and  Jacques  (Tool- 
makers),  Hersham  Trading  Estate,  Hersham, 
Walton-on-Thames,  plan  Leigh  Park  factory. 

Redruth.  Cornwall  CO.  approve  plans 
for  £59,775  psychiatric  old  people's  home 
and  £54,950  junior/adult  mental  health 
training  centre,  Drump  Rd. 

Rochester.  Yorke,  Rosenberg  and  Mardall, 
2  Hyde  Park  PI,  W.2,  architects  for  Elliott 
Bros.*  £336,000  electronics  factory. 

Royston  U.D.C  Tender:  76  Doles  estate 
dwellmgs.  Surveyor. 

SalisiHiry.  Extensions  and  rebuilding  of 
Godolphin  School  approved  by  T.C.  Plans 
include  new  boarding  house,  modernisation 
of  existing  boarding  houses,  kitchens  and 
dining  rooms. 

Sandwich  B.C.  £1,217  plan  for  35  ft 
concrete  standards  with  metal  extensions, 
Ramsgate  Rd;  and  25  ft  concrete  standards 
at  Dover  Rd,  £1,581  and  £1.217. 

ShrewslHiry.  Education  Committee  plan 
£77,700  scheme  for  additional  accommoda- 
tion at  Walford  Farm  Institute,  and  similar 
£44.000  scheme  at  Radbrooke  Cc^lege  of 
Domestic  Science. 

SoothaO  B.C.  Scheme  for  140  W  lamps, 
Tentelow  La. 

Sowcrby  Bridge  U.D.C.  Tender :  38  bunga- 
lows and  meeting  room,  Bairstow  La. 
Engineer. 

Snndeiiand.  Newrick  and  Blackbell,  58 
John  St,  architects  for  Ericsson  Telephones 
works  extensions. — Cor|}ora'tion  plans  Town 
End  Farm  estate  shopping  centre.  Borough 
Architect. — ^Junior  and  infant  school  planned 
on  Town  End  Farm  estate.  Architect. 

Sotton  and  Cheam  B.C.  Tender :  36  living 
units  in  one-  and  two-storey  construction 
on  two  sites.  Engineer. 

Warwicluhire.  Health  Committee  plans 
£40,550  clinic  at  Warwick. — Loveday  and 
Davis.  42  Regent  PI,  Rugby,  architects  tor 
old  people's  home. 

Wdwyn  Garden  Oty.  Paul  Manger, 
Gavin,  Mathers  and  Mitchell,  31  Church 
St,  Welwyn,  architects  for  £40,000  hostel  for 
National  Spastics  Society. 

West  Kcsteven  R.D.C.  Tender :  20  dwell- 
ings in  Westborough  and  Skillington 
parishes.  Surveyor,  Sandon  CI,  Grantham. 

Wcston-snper-Mare  B.C.  Tender:  26,000 
sq  ft  factory  with  two-storey  offices.  Clerk. 

Worcester.  £22.000  extensions  to  Royal 
Infirmary  planned. 

Wrexham  B.C.  Tender:  66  dwellings, 
Montgomery  Rd ;  and  14  dwellings,  Lome 
St/Park  St.  Surveyor. 
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GAZETTE  ANNOUNCEMENTS 


COMPAhaES  ACTS 

Mcneyilde     Eag.     (Refrigeration)     Ltd. 

Petition  for  winding-up  to  be  heard  before 
the  High  Court  of  Justice,  Strand,  W.C.2, 
on  19  Dec.  Persons  intending  to  appear  to 
notify  Slaughter  and  May,  ^8  Austin  Friars, 
E.C.1,  by  1  p.m.,  17  Dec. 

J.  and  D.  Clayton  (Edgware)  Ltd.  Petition 
for  winding-up  to  be  heard  before  the 
High  Court  of  Justice,  Strand,  W.C.2,  on 
19  Dec.  Persons  intending  to  appear  to 
notify  Isadore  Goldman  and  Son,  11-13 
Southampton  Row,  W.C.I,  by  1  p.m.,  17 
Dec. 

Hobson  and  Hammond  (Electrical)  Ltd. 

Meeting  of  creditors  to  be  held  at  93  Queen 
St,  Sheffield  1,  on  IS  Dec.,  at   11.15  a.m. 

Peari  Indnstrics  Ltd.  Mr  P.  R.  Hackett,  18 
Greenfield  Cres,  Edgbaston,  Birmingham  IS. 
appointed  liquidator  at  extraordinary  general 
meeting  on  24  Nov. 

Don  Electrical  Co.  Ltd.  Mr  P.  Cardwell, 
93  Queen  St,  Sheffield  1.  appointed  liquidator 
at  extraordinary  general  meeting  on  28  Nov. 

Reeves    Electrical    and    Radio    Co.    Ltd. 

Meetings  of  creditors  and  contributories  to 
be  held  at  Room  401,  Inveresk  Hse,  346 
Strand,  W.C.2,  on  IS  Dec.,  at  2.30  and 
3  p.m. 

Safe-Beam  Lamp  Ltd.  Dividend  per  £: 
2s,  payable  at  Official  Receiver's  Office, 
Somerset  Hse,  27  Temple  St,  Birmingham  2, 
on  22  Dec. 

Oldham  Electrical  Co.  Ltd.  Meetings  of 
members  and  creditors  to  be  held  at  offices 
of  Poppleton  and  Appleby,  31  Lloyd  St, 
Manchester  2,  on  21  Dec.,  at  10  and  10.30 
a.m.,  respectively,  for  the  purpose  of  having 
an  account  of  hquidation  laid  before  them. 

Madras    Electric     Sapphr    Corpn.     Ltd. 

Genera]  meeting  of  members  to  be  held 
at  30  Cursitor  St,  E.C.4,  on  30  Dec.,  at 
11.35  a.m.,  to  receive  the  liquidator's 
account  of  the  winding-up. 

Pcrnrvale  Electrical  Appliances  Ltd.  Meet- 
ing of  creditors  to  be  held  at  Room  43, 
Winchester  Hse,  Old  Broad  St,  E.C.2,  on 
16  Dec.,  at  2.4S  p.m. 


Kendridge  Ltd.  Mr.  R.  A.  Hawken. 
Bank  Chambers,  1  John  St,  W.C.I,  and 
Mr.  G.  A.  Wade,  Walter  Hse.  418-422 
Strand,  W.C.2,  appointed  liquidators  at 
extraordinary  general  meeting  on  14  Nov. 
for  the  purpose  of  voluntarily  winding-up. 

Gould,    Roberts   and    Co.    Ltd.    Mr.    S. 

Qiater,  3S  Windsor  PI,  Cardiff,  appointed 
liquidator  at  extraordinary  general  meeting 
on  14  Nov.  for  the  purpose  of  volimtarily 
winding-up. 

PartnersMps  Dissolved 

Northampton.  Partnership  between  W. 
White  and  T.  F.  Cave,  electrical  engineers 
and  contractors,  carrying  on  business  as 
T.  F.  Cave  and  Co.,  at  11  Marefair,  North- 
ampton, dissolved  as  from  30  Nov.  All 
debts  to  be  paid  by  T.  F.  Cave  who  is 
carrying  on  the  business. 

St  Mary  Cray.  Partnership  between  G.  F. 
Smith  and  F.  H.  C.  Bishop,  radio,  tele- 
vision and  electrical  installation  engineers, 
carrying  on  business  as  Wellington  Electrics, 
at  31  High  St,  St.  Mary  Cray,  dissolved 
as  from  1  Sept.,  19S9.  All  debts  to  be  paid 
by  F.  H.  C.  Bishop,  who  is  carrying  on 
the  business. 

BANKRUPTCY  ACTS 

Receiving  Orders 

Leeds.  J.  W.  McEvoy,  electrical  appliance 
dealer,  carrying  on  business  as  Domestic 
Electrics  at  246  Easterly  Rd,  Leeds  8. 
Receiving  order  dated  2  Dec. 

Edmonton.  L.  Smith,  electrical  retailers, 
carry  ins  on  business  as  Smiths  Electrics  at 
134  Chase  Side,  Enfield.  Receiving  order 
dated  24  Nov. 

Public  Examinations 

Bradford.  H.  Rose,  electrical  wholesaler, 
carrying  on  business  at  S  Carlisle  Terr, 
Bradford  8.  Public  examination:  10.30  a.m., 
20  Feb.,  at  County  Court,  Manor  Row, 
Bradford  1. 

Croydon.  T.  Hill,  electrical  dealer,  of  36 
Homefield  Rd,  Old  Coulsdon.  Public  Exami- 
nation: 11  a.m.,  16  Feb.,  at  County  Court, 
Scarbrook  Rd,  Croydon. 


MEETINGS  TO  NOTE 


THURSDAY,  IS  DEC. 

I.E.E.  (Education  Circle).  Discussion:  **Haw 
to  Pass  Exam'naiions  or  the  Psycholosy  of 
Study."  Savoy  PI.  W.C.2.  6  p.m. 

I.E.E.  (Southern).  Annual  dinner  and  dance. 
The  Polygon  Hotel.  Southampton. 

I.E.E.  (Irish).  "Terminal  Equipment  for  High 
Voltage  D.C.  Schemes.**  Profenor  C.  T.  G. 
Dillon.  Physical  Laboratory.  Trinity  College. 
Dublin.  6  p.m. 

iNsn-nmoN  op  Mrchanical  Enginefus  (Nuclear 
Energy  Group).  Discussion:  **The  Impact  of  a 
Three-Fuel  bconomy.'*  Birdcage  Walk.  S.W.I. 
6  p.m. 

Chei.m.^pord  Enoineering  Society.  "The 
Genealogy  of  Remote  Control."  A.  L.  Hancock. 
Crompton's  Sn'al  Hall.  7.30  p.m. 

S.  Wales  Institute  op  Engineers.  ••Experi- 
ments in  S.  Wales  with  an  Instrumented  Coal 
Plough."  L  Finkelxtein.  W.  T.  A.  Morgant, 
C.  D.  Ponic-roy  and  V.  M.  Thomas.  Institute 
Bldgs.  Park  PI.  Cardiff.  6  p.m. 

Diesel  ENCiNEkHS  and  Users'  Associatiom. 
••Report  on  Die^I  Engine  Working  Costs  and 
Performance  I959-4M).**  Institute  of  Marine  En- 
gineers. 76  Mark  La.  E.C.3.  2.30  p.m. 

Institution  op  PaonucrioN  Enginfers 
(Southern).  "Electronic  Data  Processing  Allied 
to  Production  Engineering.**  F.  W.  Purchall. 
George   Hotel.   King   St,   Reading.   7.30   p.m. 

Society  op  Instrument  Technology  (Chester). 
Joint  meeting  with  North  Wales  Metallurgical 
Society.  "Instrumentation  in  Steelmaking,**  N.  P. 
Bacon.  Blossoms  Hotel.  7  p.m. 

A.S.E.E.  (S.  London  Branch).  ** Management 
and  Utilisation."  Greyhound  Hotel,  High  St, 
Croydon.  8  p.m. 

FRIDAY,  16  DEC 

I.E.E.  (Mer^y  and  N.  Wales).  •TTie  Log- 
motor— A  Cylindrical  Brushless  Variahle-Speed 
Induction  Motor/*   Prof  F.  C.   WiUiama.  E.  R. 


Laithwaite.   J.    F.    Eastham   and   L.   S.    Piggott. 
Town  Hall,  Chester.  6.30  p.m. 

A.S.E.E.  (Stoke  and  Crewe).  '•The  Factories 
Act  and  the  Electrical  Engineer,**  G.  L.  Leighton. 
Grand  Hotel.  Hanley.  7.30  p.m. 

JimiOR  iNSTiTin-iON  OP  ENGINEERS.  Presidential 
address:  •'The  Development  Engineer  in  'the 
Petroleum  Industry,**  E.  S.  Sellers.  Pepys  Hse, 
14  Rochester  Row,  S.W.I.  7.30  p.m. 


SATURDAY,  17  DEC. 

A.S.E.E.     Cma    LAniES*    Night. 
Rooms.  Gt.  Queen  St.  W.C.2. 


Connatight 


MONDAY,  19  DEC 

I.E.E.  (Sheffield).  Discussion:  *'Electr'cal  Safety 
in  Factor'es"  and  on  '•Electricity  Suppqr 
Systems.**  Angel  Hotel.  Br'gg.  7  p.m. 

Institution  op  Mechanical  Engineers  (Steam 
Group).  D'scussion:  "Safety  on  Construction 
Sites.''  BTdcage  Walk.  S.W.I.  6  p.m. 

A.S.E.E.  (Bristol  and  West).  "Electricity  hi  the 
Tobacco  Industry,"  J.  H.  C^ick.  Grand  Hotel, 
Bristol.  8  p.m. 

TUESDAY,  20  DEC. 

I.E.E.  (Measurement  and  Control  Section). 
Di^ussion:  "Digital  Transducers.**  Savoy  PI, 
W.C.2.  5.30  p.m. 

A.S.E.E.  "Electrcal  Control  of  Heating  and 
Air-conditioning  Plants,**  D.  H.  Powell.  I.E.E. 
Lecture  Theatre,  Savoy  PI,  W.C.2.  6.30  p.m. 

WEDNESDAY,  21  DEC. 

I.E.E.  (Electronics  and  Communications  Sec- 
tion). ''Microminiaturisation,"  L.  J.  Ward.  Savoy 
PI.  W.C.2.  5.30  p.m. 

iNSTiTirriON  OP  Plant  Engineers  (Kent).  ''Prin- 
ciples of  Instrumentation.'*  D.  Mooney.  King's 
Head  Hotel,  High  St,  Rochester.  7  pjn. 


Manchester.  £.  Humphreys,  electrical 
dealer,  etc.,  formerly  carrying  on  business 
in  partnership  as  J.  and  H.  Supplies  at 
466-468  Rochdale  Rd,  Harpurhey.  Public 
examination:  10.30  a.m.,  27  Jan,  at  Court 
Hse,  Quay  St,  Manchester  3. 

SheflBdd.  F.  C.  Turner,  domestic  appliance 
dealer,  electrical  and  motor  engineer,  for- 
merly carrying  on  business  as  Ross  Electrics. 
Ross  Eng.  and  as  Eros  Seoirity,  at  112 
Sepulchre  Gate,  14  Bentinck  St,  2S  Spring- 
well  La,  Balby,  18  South  Parade  and  Cherry 
La,  Marshjate,  all  at  Doncaster;  and  at 
127  Hessle  Rd  and  127  Spring  Bank,  HuH, 
at  2  Green  St,  Huddersfield^  and  at  9  Ekion 
Terr,  Leeds  1.  Public  exanunation:  2  pjn., 
2  Feb.,  at  County  Court  Hall,  Bank  St, 
Sheffield  1. 

Bolton.  Television  Services,  electrical 
equipment,  sales  and  service  engineers,  of 
8  Longsight  Rd,  Holcombe  Brook,  Bury. 
Public  examination :  10.30  a.m.,  1  Feb.,  at 
Court  Hse,  Mawdsley  St,  Bolton. 

Newport  R.  G.  Fitzpa trick,  domestic 
appliance  retailer,  formerly  carrying  on 
business  as  South  Wales  Vacuum  Services, 
at  7  Westgate  Chmbrs.  Public  examination: 
10.30  a.m.,  19  Jan.,  at  Law  Courts,  Qvic 
Centre,  Newport,  Mon. 

Oxford.  T.  W.  R.  Last,  electrical  retailer, 
formerly  carrying  on  business  as  Oxford 
Washing  Machine,  Vacuum  Cleaner  and 
Refrigeration  Specialists,  at  33  Cowley  Rd. 
Public  examination:  11.15  a.m.,  16  Jan.,  at 
County  Hall,  New  Rd,  Oxford. 

Wigan.  D.  Hodson,  hardware  and  tkc- 
trical  dealer,  carrying  on  business  as  Service, 
at  71  Shuttle  St,  TvTdesley.  Public  examina- 
tion: 11  a.m.,  13  Feb.,  at  Court  Hse, 
Crawford  St,  Wigan. 

Applications  for  Discharge 

Ri|h  Court  of  Justice.  J.  C.  A.  Drew, 
electncal  goods  dealer,  formerly  carrying 
on  business  as  K.  Roberts  Electrical,  at 
1-3  Oglander  Rd,  S.E.15.  Application  for 
discharee  to  be  heard  at  Bankruptcy  Bldgs, 
Carey  St,  W.C.2,  on  12  Jan.,  at  11  ajn. 

Sloagh.  D.  Maclntyre,  electrical  engineer, 
of  Flat  1,  Mayfield,  Bray  Rd,  Maidenhead. 
Application  for  discharge  to  be  heard  at 
Law  Courts,  Windsor  Rd,  Slough,  on  18 
Jan.,  at  10.30  a.m. 

Wandsworth.  C.  D.  Chappell,  electrical 
engineer,  etc.,  lately  carrying  on  businesi 
as  Chappell  Bros,  at  304  Balham  High  Rd, 
S.W.I 7.  Application  for  discharge  order 
made  on  17  Oct.:  discharged  subject  to 
certain  conditions. 

Dividend 

Gt  Yarmouth.  D.  E.  Pitchers,  radio  and 
electrical  engineer,  formerly  carrying  on 
business  at  13  Tann  La,  Caister-on-Sea. 
Dividend  per  £:  Is  6d.  payable  at  Official 
Receiver's  Office^Norf oik  Hse,  Exdiange  St, 
Norwich,  on  20  Dec. 

Intended  Dividend 

Merthyr  Tydfil.  T.  R.  Thomas,  electrical 
contractor,  and  E.  Jones,  television  and 
radio  endneeer,  carrying  on  business  in 
partnership  as  T.  R.  Thomas  and  Co.  at 
'•Golden  Kev,"  Union  St,  Dowbis.  Last 
day  for  receiving  proofs  for  intended  divi- 
dend: 16  Dec.,  to  trustee:  G.  H.  Down, 
106  Walter  Rd,  Swansea. 

Release  of  Trustee 

Liverpool.  G.  Dickinson  and  K.  G. 
Dickinson,  electricians,  carrving  on  busines 
at  134  Cliosley  La  and  321  Church  Rd, 
Havdo^k.  Trustee :  Henry  S.  Oliver,  5  Rum- 
ford  PI,  Liverpool  3,  released  as  from 
24  Nov. 

Appointment  of  Trustees 

Bnidfoid.  P.  W.  Nelson,  retailer  and 
eninneer,  formerlv  carryine  on  bvisiness  as 
S.R.  Services  at  5^1  and  543  Wakefield  Rd 
and  at  32  Town  Gate.  Wvkc,  Mr.  R.  W. 
Hcllver,  Brotherton  Chambers.  Wcsteatc, 
LeHs  1,  appointed  tnisfec  as  fi'ora  21  Nov. 

Oii^ster.  L  M.  Robinson,  radio,  television 
and  electrical  dealer,  carrying  on  biisine«  as 
Robinson's  Radio.  TV  and  Electrical  Ser- 
vires,  at  4  Down  Hill,  High  St,  Bagilt.  and 
dd  Castle  St,  Caerpwrie.  Flint.  Mr  R.  P. 
Booth.  5  \umford  PI,  Chapel  St.  Liverpool 
3,  appoinud  trustee  as  from  21  Nov. 
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Long-range  readability 

WITH 

AEI  instruments 

With  its  modern  scale  presentation,  the  AEI  FC2  Wattmeter 
can  be  accurately  read  from  a  distance  of  many  feet.  It  is  typical  of 
a  wide  range  of  instruments  from  AEI,  including  voltmeters, 

ammeters,  power  factor  indicators  and  synchroscopes,  developed 
for  case  and  reliability  of  use  in  modern  power  stations. 

DIAL  SIZES :  4  in.,  6  in.,  and  8  in. 

PATTERNS :  Round  projecting.  Round  flush  (as  illustrated). 

Round  flush  with  square  bezel. 


Enquiries  to  the  mhirL  ii 
below  or  la  your  I.Hal 
AEI  Office. 

'A.S  I  J  Associated    Electrical    Industries    Ltd.       y 

Instrumentation  Division     Instrumont  and  Motor  Dopartmtnt  \r 

TRAFFORD    PARK,    MANCHESTER,    17 
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FACES 


Elegant  cases  and  legible  faces  give 
these  Ferranti  Style  *A*  instruments  a 
contemporary  look  but  they  are  more 
than  good  looking!  Robust  in 
construction,  and  designed  to  give 
minimum  rear  projection,  they  are 
interchangeable  with  standard  2Y  and 
3^"  round  flush  instruments  and  are 
available  with  fine  scale  with  or 
without  mirror  or  bold  scale. 
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FERRANTI  LTD  •  MOSTON 

Telephone;  FAtliworth  2071 

London  Offlc«: 

KERN  HOUSE,  36  KfNGSWAY,  W.C.2 

Telephone;  TEMple  Bar  Q066 
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POWER  AND  CONTROL 


0    Rtrnole  c< 
b    M»incc 
e    Malo'  3 


E.D.C.G. 

Stand  by  at 
B.B.C.  Television  Centre, London 

In  the  event  ot  mains  tailures  E.D.C.C.  equipment  will 
maintain  essential  A.C.  power  supplies  to  the  televisioi 
programme  equipment  bays.  This  is  Just  one  example 
of  custom-built  special  purpose  equipment  by  E.D.C.C. 


D/  eanel  in  l/ie  studio 


eoKi'.snI.  •■•eiaeclive  ol the  batlfry  lerwinil  votlage  ana  !c 

E.D.C.C.  Are  manufacturers  of: 

DynamomelBPS  HF  aKerralOPi 

Sttary  convenors  Vollagc  slnbtliser-s 

FlUM-prDof  niHrine  motors  Rotary  iransFormers 

Frtquency  changers  Battery  tpaction  malon 

Inliiotian  regulators  D.C.  generators 

Sinfttand  Polyphase  Magnelrc  couplings 

aJt«rnatapt  C«nlrol  |ev,  alo. 

ELEOT:'F=tO 


■ID^^T<iA.Is/LlC 


CONSTRUCTION  COMPANY  LIMITED 

ST.  MARY  CRAY  ORPINGTON  KENT    TELEPHONE:  ORPINGTON  275SI    TELEGRAMS:  ELEDAMIC  ST.  MARYCRA'' 

Conlral  Gear  Division:  Bridgwater  Somerset  Telephone:  Bridgwater  2SS2    Glasgow  Office:  40  Houldsworth  St  C3  Telephone:  CtnlfalS" 
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ired  as  a  Newspaper  Volume  138  No.  25 

9  <*^  nuntSra 

lurs  do  R6ioaux — 3o  Pariio      951 

analyseurs  de  r^seaux  employes  pour  I'^tude  des 
nes  des  systdmes  de  distribution  qui  sont  d'un 
ire  essentiellement  local  sont  du  type  courant  alter- 
imp^dance  conjugu6e.  lis  opdrent  des  canalisations 
les  de  50  Hz  par  I'entremise  de  stabilisateurs  de 
.  nnais  its  repr6sentent  les  Inductances  par  des 
sateurs,  et  des  capacitances  par  des  inducteurs. 
iit6s  standard  ont  6t6  mises  au  point  pour  rep- 
r  les  generatrices,  les  innp6dances  de  lignes  et  les 
nces  de  charge.  II  a  M^  d6couvert,  au  cours  des 
que  la  piupart  des  donndes  mesur^es  ^taient  en 
3s  linnites  —  I  %  des  valeurs  calcul6es. 

^ristiquos  do  Court-Circuif  dos  Cfiblos         ...     957 

les  cSbles  de  systdmes  de  distribution,  ii  est 
lire  de  specifier  une  valeur  de  courant  court-circuit 
isse  etre  nnaintenue  pour  une  courte  dur6e,  sans 
de  dommages  s^rieux-awx  cables  ou  joints  associ^s. 
cherches  efrectu6es  au  Royaume-Uni  ont  Mabli  de 
es  valeurs  pour  les  types  standards  de  cables.  Pour 
bles  ayant  une  capacity  nnaxlmum  de  1 1  IcV,  des 
ont  et6  etablies  h  cause  du  dommage  des  joints, 
>ar  I'expansion  thermale  des  conducteurs,  dommage 
ines  de  plomb  par  la  chaleur  et,  dans  le  cas  des 

multiames,  I'dclatement  du  cable  par  les  forces 
Piques. 

.  pour  rErecfion  de  Lignos       966 

i6thode  gen6ralement  adoptee  pour  I'^rection  d'une 
i6rienne  de  transmission  est  Tempioi  de  port6es 
lentes.  Une  autre  alternative  est  d'effectuer  une 
sur  les  conducteurs  tout  le  long  de  la  ligne,  tension 
ente  h  celle  de  la  ligne  complete.  Si  cette  seconde 
le  est  employee,  il  faudra  verifier  soigneysement  que 
ion  de  regime  permise  ne  soit  pas  exc^dee  incon- 
ent. 


SARDINIA    HOUSE,   SARDINIA   STREET*    LONDON,   W.C^ 

Telegrams:  Equlvolt .  Estrand  Telephone:  HOLborn  6016 
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Ueser  Nutntner 

erwacbungsgerato,   III 951 

zur  Untersuchung  von  ortlichen  Versorgungsprob- 
verwendeten  Netziiberwachungsgerate  haben  kon- 
•komplexe  Wechselstromwiderstande.  Obwohl  sie 
Spannungsgleichhalter  an  50  Hz  Versorgungsnetze 
hlossen  werden,  verhalten  sie  sich  indulctiv  gegen- 
'ondensatoren  und  kapazitiv  gegenuber  Induktoren. 
nte  Einheiten  sind  entwickelt  wordem,  die  jeweils 
itoren,  Leitungsimpedanzen  und  Belastungsimped- 
darstellen.  Nachprufungsergebnisse  haben  gezeigt, 
ie  moisten  mit  diesen  Geraten  gewonnenen  Mess- 
bis  auf  ^  I  %  mit  den  errechneten  Werten 
istimmen. 

Kurzschlussleisfung  957 

Kabein  fur  Verteilungsnetze  muss  die  kurzzeitige 
iluss-Belastbarkeit  des  Kabels  und  der  ange- 
anen  Verbindungen  angegeben  werden.  In  Gross- 
ien  durcHgefuhrte  Forschungsarbeiten  haben  zur 
lung  neuer  Kennwerte  fur  genormte  Kabeltypen 
\.  Bei  Kabein  mit  einer  Belastbarkeit  bis  zu  II  KV 
lie  durch  die  Warmeausdehnung  der  Leiter  verur- 
Beschadigung  der  Verbindungen  einen  begrenzen* 
iktor  dar.  Weitere  begrenzende  Faktoren  sind  die 
ibeschadigung  von  Bleiumhiillungen  und  bei  Mehr- 
terkabeln  das  Sprengen  des  Kabels  durch  magnet- 
Crafte. 

rochnon  von  Freiloitungen         966 

iibliche  Methode  der  Freileltungserrechnung  ist  auf 
des  Begriffs  der  sogenannten  "  Ersatzspannweiten  ". 
ifalls  werden  Leiter  auf  der  ganzen  Strecke  im 
g  mit  der  Spannung  der  vollausgefuhrten  Leitung 
:nt  und  in  diesem  Falle  ergibt  sich  die  Notwendig- 
jaraufhin  zu  prufen,  dass  die  zulassige  Betriebs- 
ing  nicht  unwissentlich  uberschritten  wird. 
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CABLE  FAULT  CAPACITY 

How  much  copper  needs  to  be  put  into  a  distribution  circuit  may  be  determined 
by  fault  current  rather  than  load  current.  This  is  becoming  increasingly  a  factor 
to  be  considered  in  distribution  system  planning,  and  two  papers  presented  to  the 
lEE  last  week  provided  the  industry  with  an  important  addition  to  reliable 
information  on  this  question.  For  example,  as  loads  become  larger,  distribution 
engineers  are  finding  it  difficult  tp  keep  within  the  accepted  ISO  MVA  limits  on 
1 1  kV  feeders.  Switchgear  manufacturers  can  manage  250  MVA  without  difficulty; 
but  what  will  happen  to  cable  networks  if  corresponding  currents  are  imposed?  MEB 
chief  engineer  Mr  G.  Buckingham,  in  a  practice-packed  paper  extendmg  to  day- 
to-day  engineering  the  research  results  of  the  ERA,  painted  some  frightening 
pictures  of  burst  sheaths  and  wrecked  joints  if  safe  limits  were  exceeded;  but  he 
was  reassuring  to  the  extent  that  the  newly  established  short-time  fault-current 
carrying  capacities  are  in  most  cases  more  generous  than  those  to  which  distribution 
engineers  should  have  been  working  in  recent  years.  It  is  reassuring,  too.  to 
consider  that  the  risk  of  finding  too  much  copper  uneconomic  is  limited  in  the 
present  fast-growing  demand  situation.  Overall,  however,  it  seems  that  just  as  the 
cable  engineer  has  got  used  to  designing  dielectric  whose  thickness  is  determined 
more  by  switching  and  atmospheric  over-voltages  than  by  system  working  voltage, 
so  must  he  become  more  accustomed  to  basing  copper  cross-section  on  fault 
currents  rather  than  load  currents.  Establishment  of  the  new  safe  values  for 
copper,  lead  and  conventional  joints  will  make  engineers  impatient  for  the  promised 
extension  to  deal  with  aluminium  and  mechanical  connections. 

SOUTH  COAST  GENERATION 

What  factors  are  to  determine  generation  costs  for  central  southern  England?  The 
question  is  raised  by  the  CEGB's  rather  ambiguous  statement,  issued  last  week, 
that  they  are  not  going  to  press  at  present  for  consent  to  build  a  nuclear  station 
at  Hamstead,  on  the  Isle  of  Wight.  This  decision  has  been  reached  because  of 
concern  about  the  amenity  angle;  technically,  Hamstead  has  been  found  "excellent" 
for  a  Magnox-type  nuclear  station  (despite  the  submarine  cable  link  that  would  be 
involved),  while  the  Sussex  alternative  previously  advanced.  Eamley.  has  been 
found  unsuitable  for  any  foreseeable  type  of  nuclear  station.  But  having  decided 
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against  proceeding  with  the  Hamstead  site  imme- 
diately, the  Board  seem  to  have  no  alternative  policy. 
Their  statement  merely  rehearses  the  difficulties.  To 
generate  in  the  Midlands  would  be  possible  but 
would  mean  more  (and  unpopular)  transmission 
lines;  and  more  stations  for  the  Midlands,  where 
they  are  as  unwelcome  rurally  as  in  the  south.  To 
put  a  conventional  station  on  Southampton  Water 
would  be  feasible,  but  the  high  fuel  cost  makes  it 
economically  questionable,  if  oil  is  considered 
politically  unacceptable.  Between  Dungeness  and 
Weymouth  the  south  coast  has  no  potential  sites  for 
Magnox  reactor  nuclear  stations  that  even  satisfy 
preliminary  requirements.  How  to  cut  this  Gordian 
knot  while  southern  county  power  demand  goes  on 
increasing  at  a  rate  faster  than  the  national  average? 
Perhaps  the  answer  lies  in  development  of  more 
advanced  types  of  nuclear  stations,  particularly  the 
advanced  gas-cooled  reactor.  Sir  Robertson  King 
estimated  last  summer  that  not  more  than  nine 
stations  are  likely  to  be  built  by  the  CEGB  erf  the 
Magnox  reactor  type.  The  recently  announced  Wylfa 
will  be  the  eighth.  Advanced  gas-cooled  reactor 
stations  might  face  less  severe  siting  requirements 
than  current  nuclear  designs  and  so  be  a  possibility 
on  the  south  coast.  In  that  case  the  CEGB  delay  in 
decision  might  mean  that  Hamstead  could  be  left  in 
peace  without  the  electricity  consumers  of  the 
Southern  Electricity  Board  having  to  pay  heavily 
for  it  through  the  operation  of  the  bulk  supply 
tariff.  The  only  feasible  alternative  would  seem  oil, 
despite  the  opposition  mining-area-MPs  would 
advance.  In  the  short-run,  that  may  be  the  most 
practical  solution. 

INSULATION  LIFE 

Most  engineers  have  a  rough  idea  that  an  increase 
in  temperature  of  about  WC  will  halve  the  life 
expectancy  of  electrical  insulation,  the  exact  value 
of  the  ratio  depending  on  the  class  of  insulation 
involved.  They  are  not  so  likely  to  be  conscious, 
however,  of  the  extent  to  which  the  relationship  is 
affected  by  the  varying  temperatures  that  accompany 
cyclic  loading  and  short-time  overload.  A  paper  by 
Dr  J.  Ben  Uri  in  the  somewhat  recherche  Part  C  of 
the  lEE  Proceedings  makes  this  point  with  some 
force,  through  calculations  based  on  experimental 
work  which  is  at  the  basis  of  the  halve-per-ten 
degrees  rule.  It  is  not  only  the  relatively  short  time 
at  the  highest  temperature  that  acts  to  reduce  life, 
it  is  the  relative  slowness  of  the  return  to  nominal 
temperature.  As  a  result,  average  temperatures, 
usually  considered  in  applications  of  the  insulation 
life  rule,  give  results  of  life  expectancy  well  in  excess 
of  what  strict  application  of  a  temperature-time 
summation  shows.  This  situation  would  be  the  more 
worrying  if  there  were  any  widespread  experience 
of  premature  breakdown  of  insulation  due  to 
designers  working  to  average  temperatures  without 
making  sufficient  allowance  for  short-time  overloads. 
Such  trouble  is  not  prevalent,  a  situation  which  Dr 


Ben    Uri    attributes    to    relatively    low    permitted 
temperatures  having  been  allocated  to  the  varioix^ 
classes  of  insulation.   In   this  respect,  the  preser^t 
generation  of  engineers  are  not  the  first  to  ha^^^^ 
benefited  from  a  built-in  factor  of  safety. 

TROUBLE  ON  THE  LINE 

Faults  serious  enough  to  cause  substantial  numbers 
of  trains  to  be  taken  out  of  service  have  dogged  two 
of  the  most  recent  rail  electrification  schemes.  Those 
on  the  Eastern  Region  appear  susceptible  to  relatively 
easy  rectification;  in  Scotland,  the  faults  were  accom- 
panied by  a  serious  accident,  and,  to  judge  by  pre- 
limmary  reports,  are  likely  to  involve  a  more  time- 
consuming  modification.    There  can  be  no  denying 
the  seriousness  of  these  developments  to  the  hopes 
built  round  the  25  kV,  50  c/s  electrification  systeni 
developed  in  Britain.    Because  the  Scottish  incident 
is  to  be  the  subject  of  a  statutory  inquiry,  it  is  diffi- 
cult to  comment  on  precise  technical  details,  although 
the  significance  of  the  transformers  being  involved 
will  not  be  missed.  What  is  necessary  now  is  the  fullest 
public  account,  at  the  right  time,  of  the  engineering 
explanation  for  the  troubles,  so  that  the  extent  may 
be  defined  to  which  they  are  peculiar  to  the  British 
system  of  two-voltage  working  and  limited  clear- 
ances, and  the  completeness  of  the  cure  made  evident. 
A  situation  such  as  this,  involving  more  than  one 
great  manufacturing  concern  in   the  electrical  in- 
dustry, can  be  retrieved  only  by  frankness.   The 
25  kV,  50  c/s  system  is  a  pioneering  concept  in  many 
ways,  and  trouble  is  conmion  enough  in  such  cases, 
as  the  aircraft  industry,  for  example,  knows  well. 

SUCCESSOR  TO  O.E.E.C. 

Formal  signing  of  the  documents  which  next  year 
will  bring  into  being  an  Organisation  for  Economic 
Co-operation  and  Development  marks  a  pause  rather 
than  an  end  in  the  work  of  the  Organisation  for 
European  Economic  Development,  which  body  it 
will  replace.  The  principal  difference  between  the  new 
Organisation  and  the  old  is  that  it  will  explicitly 
include  Canada  and  the  USA,  so  essential  to  any 
consideration  of  Europe's  trading  problems,  rather 
than  have  them  present  in  observing  capacities.  Many 
of  the  committees  of  OEECare  to  continue  their  work 
largely  undisturbed,  so  continuance  can  be  hoped  for 
of  the  valuable  series  of  statistics  which  have  come 
from  this  quarter,  as  well  as  for  some  of  the  annual 
surveys,  and  the  occasional  special  studies  which 
have  helped  so  much  in  the  overall  evaluation  of 
power  policy  in  Europe.  Achievements  of  OEEC  in 
its  12  years'  existence  includes  much  for  which  those 
who  have  worked  for  it  can  be  proud,  nowhere  more 
than  in  relation  to  the  electricity  industry.  Building 
on  such  a  tradition  of  usefulness  and  of  progress 
in  practical  things  without  undue  political  inter- 
ference, the  OECD,  as  we  must 
learn  to  write  this  old /new 
body,  must  have  high  hopes  of 
success. 


This  week's  quick  summary  of  electrical  news  faces  advertisement  page  4 
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Network  analyser  insialiations 


REGIONAL,  DIVISIONAL  AND  AREA  BOARD  ANALYSERS 


llgii   PART  3 


by  A.  W.   Hales,*  A.C.T.(B'ham).  A.M.I.E.E..  A.M.Bm.l.R.E. 


{£  two  preceding  articles  of  this  series  related  to  the 
network  analyser  installatioD  at  the  Central  Elec- 
tricity Generating  Board's  headquarters.  This  third 
:^ncluding)  article  deals  with  a.c.  network  analyser 
atioDs  of  a  type  developed  by  the  Board's  head- 
ers, and  which  is  in  use  in  various  regional,  divisional 
Tea  board  headquarters  throughout  the  country. 
se  analysers  are  intended  more  specifically  for 
tudy  of  problems  of  an  essentially  local  character, 
oecessity  for  the  provision  of  such  equipment  was 
ioned  principally  by  the  increasing  complexity  of 
y  systems  at  all  voltages  and  the  number  of  problems 
were  being  encountered  requiring  solution  on  an  a.c. 
irk  analyser.  Thus,  there  arose  a  significant  demand 

system  design  engineers  to  have  their  own  analytical 
iment  immediately  available. 

working  party  of  the  then  Central  Electricity  Authority 
the  electricity  boards  was  given  the  responsibility  of 
Licting  an  investigation  into  the  feasibility  of  making 
ible  a.c.  network  analysers  which,  whilst  having  the 
:d  operational  facilities,  were  of  low  initial  cost.  The 
ing  party,  after  carrying  out  a  review  of  past  and 
nt  activities  in  the  sphere  of  network  analyser  design 
:onstniction,  decided  that  to  proceed  with  the  develop- 

of  an  equipment  based  on  then-existing  designs 
d,  of  necessity,  be  expensive,  and  furthermore,  it 
d  be  difficult  to  meet  the  desired  specification.  The 
ficalion  required  that  the  following  conditions  be 
ed,  consistent  with  economic  production: 

a)  The  equipment  should   require 

b)  It  should  initially  be  of  a  com- 
:e]y  "universal"  design,  readily 
:nsible,  and  lend  itself  in  individual 
umslances  lo  the  addition  of  an 
nomic  "geographical"  extension. 
;)  It  should  require  the  minimum 
maintenance  and  be  capable  of  a 
si  stent  high  level  of  operational 
Formance  without  the  necessity  for 
luent  specialist 
eking. 

J)  The  main  network 
uld  be  sucb  that  it  could  be  cali- 
led  and  checked  from  lime  to  time 
ing  recourse  to  the  facilities  noc- 
ly  existing  in  the  meter  lest  labora- 
es  of  the  divisions  or  area  boards. 
:)  The  analyser  should  utilise  for  its 
work  excitation  a  supply  derived 
«tly  from  the  50  c/s  mains,  thus 
iating  the  necessity  of  providing 
irate  oscillator  and  ancillary  ampli- 

equipment. 

'J  The  components  used  in  the 
ctional  units  should  be  readily 
liable  and  present  no  replacement 
lenities  during  the  anticipated  life 
the  equipment;  neither  should  they 
sess  critical  tolerance  values. 


(g)  The  mean  overall  accuracy  of  the  analyser  when 
applied  to  system  problems  for  which  rigorously  calculated 
solutions  are  available  should  be  belter  than  ±2%  at 
nominal  frequency.  The  measuring  equipment,  when  con- 
sidered as  a  separate  entity,  should  have  an  overalJ  accuracy 
of  belter  than  ±1%. 

(h)  The   equipment   should   be   applicable  to   steady-state 
a.c.  power-system  studies  and  synchronous-machine  transient- 
stability  studies  effected  by  the  step-by-step  method. 
With  this  specification  as  an  objective,  work  on  the 
design  and  development  of  a  prototype  equipment  was 
initiated  and   subsequently   satisfactorily  concluded.  The 
design  of  the  production  equipments,  of  which  there  are 
now  many  in  operation,  was  largely  based  on  experience 
gained  from  work  on  the  prototype,  though  there  is  little 
similarity  between  the  two  categories  of  equipment. 

Some  Design  Considerations 

The  direct -impedance  type  of  analyser,  when  investigated, 
was  found  to  be  unattractive  both  from  the  economic, 
component  dimension  and  supply  viewpoints,  more  particu- 
larly when  operating  at  the  mains  frequency  of  50  c/s. 
A  review  of  possible  alternative  types  of  analyser  and  their 
respective  operational  and  economic  merits  was  under- 
taken and  it  was  concluded  that  the  conjugate- impedance 
analyser  showed  the  most  promise  as  a  type  on  which  to 

*  Mr  Hales  is  with  CEGB  headquarters.  Previous  parts  of 
this  article  appeared  on  3  November  (p.  667)  and  24  November 
(p.  797).  The  installations  described  are  the  subject  of  an 
lEE  paper  detailed  in  Reference  I  of  Part  I. 


mm 

installtd  at  the  headquorten  ef  the 
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base  future  development  work.  Accordingly,  design  and 
development  work  on  such  an  analyser — operating  directly 
from  the  50  c/s  mains  supply — ^was  commenced.  An 
analyser,  based  on  this  principle,  although  operating  at 
120  c/s,  has  been  described  elsewhere,*  but  it  is  signifi- 
cantly different  from  the  one  which  is  the  subject  of  this 
article. 

The  chief  differences  other  than  of  a  constructional 
nature  are  as  follows: 

(a)  The  use  of  feedback  amplifiers  in  the  generator 
units  is  dispensed  with. 

(b)  The  metering  equipment  is  designed  to  enable  all 
measurements  to  be  made  with  one  main  instrument, 
which  replaces,  functionally,  four  separate  instruments. 

(c)  The  base  current  and  power  values  employed  are 
half  those  previously  used,  while  the  base  frequency  of 
50  c/s  has  rendered  mains-frequency  conversion  equip- 
ment unnecessary. 


& 


-O-^)- 


i 


O— 4>- 


LINE        I  o     °  \\- 


■o-o-[loadJ 


Transformer  Transformer 

(a)  Actual  system 


(b)  System  as  represented  on  conventional  impedance  type  analyser 
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(c)  System  as  represented  on  conjugate  impedance  type  analyser 

Fig,  I  /•   Representation  of  power  system  on  conjugate-impedance  and 

conventional  o.c.  network  analyser 

The  representation  of  a  typical  system  using  the 
conjugate-impedance  principle  as  distinct  from  the  more 
conventional  direct-impedance  principle  is  shown  in  Fig.  11. 
In  order  to  minimise  costs,  it  was  decided  that  uncalibrated 
network  impedance  elements  should  be  employed,  since 
this  would  permit  the  incorporation  of  readily  available 
commercial  wide-tolerance  components,  and  also  simplify 
subsequent  maintenance. 

The  base  operating  quantities  of  the  analyser  were 
selected  after  consideration  of  the  outline  design  of  the 
various  standard  units,  from  which  the  analyser  would  be 
ultimately  constructed.  Some  factors  requiring  considera- 
tion at  this  initial  stage  were,  for  example,  the  availability 
of  preferred  sizes  of  capacitor  and  associated  tolerance 
limits,  and  the  operating  conditions  of  the  Magslip  trans- 
mitters which  were  proposed  for  use  in  the  generator  units. 
The  outline  design  of  metering  equipment  and  the 
inevitable  stray  losses  which  could  be  expected  in  the 
analyser  network  indicated  that  it  would  be  imprudent  to 
use  a  base  current  of  less  than  5  mA.  After  consideration 
of  the  many  conflicting  factors  involved,  the  following 
compromise  base  values  were  adopted: 

Voltage 50  V     Power 250  mVA 

Current 5  mA    Admittance.  ..lOOmicromhos 

Impedance. ...  10  kilohms  (C  =0-3  18a»F)    Frequency 50  c/s 

Subsequent  developments  have  indicated  that  the  pow^ 
base  of  250  mVA  could  be  further  reduced  now  that 
transformer  core  material  having  improved  loss  charac- 
teristics is  available.  Against  this,  however,  it  must  be 

•  Kimbark,  E.  W.;  Starr,  J.  H.,  and  Van  Ness,  J.  E. :  "A 
Compact,  Inexpensive,  A.C.  Network  Analyser,"  Transactions 
of  the  American  1EE,  1952,  71,  Part  1.  p.  122. 


remembered  that  the  residual  output  of  the  amplifiers 
associated  with  the  metering  system  is  predominantly  of 
mains  frequency,  and  a  reduction  in  power  and  current 
base  would  necessitate  a  more  stringent  specification  for 
these  amplifiers.  Operational  experience  with  the  numerous 
analysers  already  in  operation  has  indicated  that  no  radical 
change  in  base  operating  quantities  is  either  necessary  or 
desirable. 

The  equipment  is  ordinarily  constructed  from  basic 
standard  units  and  is  completely  universal  in  its  application 
to  system  problems.  It  can,  however,  be  used  in  conjunc- 
tion with  a  geographical  network  layout  if  desired  witiiout 
adding  complex  and  consequently  expensive  ancillary 
equipment.  There  has,  however,  as  yet  been  no  require- 
ment for  the  development  of  such  a  feature.  This  doubtless 
follows  from  the  ease  with  which  the  analyser  can  be 
operated  when  used  as  a  completely  universal  equipment. 

General  Description  of  Equipment 

The  arrangement  and  extent  of  a  typical  medium-sized 
installation  is  shown  in  Fig.  10.  This  indicates  the  disposi- 
tion of  standard  units  which  is  generally  adopted  for  most 
equipments.  Essentially,  each  analyser  consists  of  a  central 
common  equipment  rack  comprising  mains  power  supply 
equipment,  mains  voltage  stabilisers,  main  metering  equip- 
ment and  impedance  calibration  equipment,  adjacent  to 
which  are  located  the  various  functional  units  of  the 
analyser,  i.e.,  interconnection  panel  assemblies,  generator 
units,  load  impedance  units,  auto-transformer  units  and 
shunt-susceptance  units. 

The  facilities  and  ranges  aflforded  by  these  units  are 
shown  in  Table  3. 

Generator  Units 

Generator  units  provide  sources  of  e.m.f.  for  exciting 
the  analyser  network  and  are  independently  variable  io 
respect  of  both  phase  and  voltage.  They  comprise  a  Magslip 
transmitter/variable-ratio  transformer  combination.  Be 
former  are  supplied  direct  from  a  3-phase  50  V  50  c/s 
stabilised  supply  system.  Output  voltage  of  the  unit  is 
monitored  by  a  voltmeter  calibrated  0 — 1-5  per  unit  volts 
and  fitted  with  a  red  index  pointer.  The  Magslip  rotor 
assembly  is  driven  via  a  slow-motion  dial  having  drive 
ratios  of  50:1  and  1:1,  respectively.  Being  fitted  with  a 
vernier  scale,  it  permits  an  angular  resolution  of  0*1'  to 
be  obtained.  The  output  impedance  of  a  unit  when 
adjusted  for  100  per  unit  terminal  voltage  is  approxi- 
mately 0-007 +J0002  per  unit. 

Load-impedance  Units 

Load-impedance  units,  which  are  used  for  the  represeota- 
tlon  of  real  and  reactive  (lagging)  loads,  consist  of  switched 
parallel  branches  of  resistance  and  capacitance,  all  of 
which  are  supplied  from  the  secondary  of  a  variable  ratio 
auto-transformer.  Details  of  the  ranges  are  contained  in 
Table  3.  All  resistance  and  capacitance  ranges  have  their 
setting  positions  identifiable,  thus  permitting  the  speedy 
calibration  of  the  units  by  reference  to  calibration  charts. 
The  setting  of  a  particular  unit  can  be  recorded  in  those 
cases  where  the  possibility  of  repetitive  studies  exists. 

Line-impedance  Units 

These  units  comprise  ranges  of  series  connected  variable 
resistance  and  capacitance.  The  normal  operations! 
impedance  range  is  as  shown  in  Table  3,  but  owing  to  the 
inverse  relationship  between  capacitance  and  reactance  the 
upper  reactance  setting  is  in  practice  well  in  excess  of 
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nd  limited  only  by  considerations  of  calibration 
ition.  The  lowest  reactance   setting — ^which  is 

the  total  value  of  capacitance  obtainable — is 
i  largely  by  economic  considerations.  The  lowest 
linarily  employed  in  standard  units  is  about 
ait,  which  corresponds  to  a  total  capacitance  of 
iF,  though  such  a  unit  can  be  readily  modified 
mum  setting  of  0-015  per  unit.  All  resistor  and 
:omponents  used  in  these  units,  with  the  excep- 
c  potentiometers,  are  of  ±10%   tolerance,  the 

being  of  the  tubular  paper  type.  The  com- 
:  capacitors  for  an  individual  unit  is  as  follows: 


TabI*  3.    Standmrd  Functional  Unit  Rangat 


Range  I: 
Range  II: 
Range  III: 
Range  IV: 


9x1-000 /iF= 
9xO-100/iF: 
9xO-010/iF: 
5X0002  fxF 

Total 


=9000 /iF 
=0-900  AtF 
=0-090 /iF 
=0-010 /*F 

10000  /iF 


resentation  of  various  transmission  line  equiva- 
its  is  achieved  by  using  the  standard  line 
units  in  association  with  shunt-susceptance  units 
¥),  the  necessary  connections  and  -metering 
nts  being  effected  on  the  interconnection  panels, 
eferred  methods  of  interconnection  have  been 
and,  in  fact,  used. 

I  switch-positions  on  the  units  are  identifiable, 
>proximation  to  the  desired  calibration  can  be 
eference  to  a  typical  calibration  chart. 

insformer  Units 

insist  essentially  of  an  auto-transformer  together 
dated  ratio-change  switching  facilities.  When  it 
to  represent  the  series  impedance  of  a  trans- 
unit  is  used  in  association  with  a  line-impedance 
winding  arrangement  employed  gives  a  voltage 
3f  ±0-20  per  unit  voltage  in  0-01  unit  increments, 
lieved  by  having  three  main  sections  of  winding, 
•0  per  unit  section,  one  4x0-04  per  unit  section 
4x0*01  per  unit  section,  the  ratio  adjustment 
cted  by  variation  in  tap  selection  and  winding 
ach  sectionalised  winding. 

II  is  used  as  core  material,  the  typical  total  loss 
)lying  nominal  full  load  (i.e.,  250  mVA  at  unity 
tor  froip  the  high-voltage  winding  with  a  ratio 
I  being  approximately  0-015  per  unit.  Approxi- 
K)15  per  unit  of  this  is  attributable  to  winding 
3S.  The  magnetising  component  of  the  no-load 
s  is  compensated,  at  unity  ratio,  by  the  inclusion 
>  pF  capacitor  in  parallel  with  the  main  1-0  per 
ge  winding.  The  equivalent  leakage  impedance 
isformers  is  0-0017+J0-00046  per  unit  impedance 
$+jO-0009  per  unit  impedance  for  the  maximum 

buck  conditions,  respectively. 

isceptance  Units 

to  the  practical  and  economic  difficulties  associ- 

the  manufacture  of  a  near-pure  inductance  for 

ration,  the  alternative  of  a  parallel  LC  circuit  is 

lis  instance  the  inductance  has  one  tapping,  thus 

two  values  of  inductance,  430  Henrys  and  172 

sspectively.  The  associated  capacitance  range  is 

by    banks    of    switched    moulded    mica-type 

which  are  selected  by  18-position  switches.  The 

acitance    range    is    nominally    from    zero    to 

,  thus  giving  an  overall  range  of  susceptance  for 

lei    combination    of   003 — 019    per    unit.    The 


Typo  of  Unit 

Rangas 

Ganarator 

Output  Voltaga  -        0  -1  *50  p.u. 
Phasa  ~    -    -    -        0  -360" 
Powar  output     -        0  -l(H>  p.u. 

Load  Impadanca ... 

RmI  Powar    -    -        0  -2*00  p.u.*\  at  1*0  p.u. 
Raaaiva  Powar  -        0-l>20p.u.^   voltaga 
Auto-transformar  Ratio  1  K>'80-l*20  (in  (H>l  stapt) 

Lina  Impadanca  ... 

Rasistanca      -    -     (HXM)'56  p.u. 
Raactanca      -    ->     0*03-1  "OO  p.u. 

Auco  -Trantformar 

Voltaga  Ratio      -1  : 0-80-1-20  (In  0-01  stapt) 
Sarias  impadanca-Aa  for  lina  Impadanca  unit 

Shunt  Suscapcanca 

Suscapanca  -    -0-03-0-19  p.u.  (at  1-0  p.u.  voltaga) 

inductance  is  wound  on  a  Ferroxcube  core  and  has  a 
Q-factor  of  approximately  25  as  determined  by  bridge 
measurement.  The  normal  operating  range  on  Uiis  basis 
is  in  the  region  Q=25  to  8,  the  latter  being  considered 
the  minimum  value  consistent  with  adequate  accuracy  of 
representation.  Variations  in  nominal  setting  with  changes 
in  line-to-neutral  voltage  do  not  exceed  approximately 
0-08%  in  the  voltage  range  0 — 1-2  per  unit.  The  range  of 
susceptance  can  be  varied  as  also  can  the  Q-value  by 
suitable  selection  of  L  and  C  values  and  by  modification 
of  the  inductance  design.  As  far  as  the  Q-values  are  con- 
cerned, the  matter  is  essentially  one  of  compromise  between 
desired  Q-value  and  cost. 

Main^  Metering  Equipment 

A  functional  schematic  of  the  main  metering  system  is 
shown  in  Fig.  12.  It  perfonns  the  dual  functions  of  net- 
work impedance  calibration  and  measurement  in  the 
analyser  network,  the  former  when  used  in  association 
with  the  impedance  calibration  equipment.  As  will  be  seen 
from  the  diagram,  it  consists  essentially  of  two  separate 
amplifier  channels,  one  each  for  the  current  and  voltage 
circuits,  respectively,  together  with  associated  stabilised 
power-supply  units  and  a  single  indicating  instrument.  The 
facilities  provided  enable  the  following  quantities  to  be 
measured: 

Voltage 

Current 

Real  power 

Reactive  power 

Relative  voltage  phase  angles  fin  conjunction  with  variable-phase 

Relative  current  phase  angles  \unpedance  calibration  source. 

Resistance     [ 

Reactance      I  In  conjunction  with  variable-output-voltage  im- 

Conductancejpedance  calibration  source. 

Susceptance  | 

The  range  of  voltage  and  current  measurement  provided 
are  shown  in  Table  4. 

The  design  of  the  amplifier  channels  follows  conven- 
tional practice,  negative  feedback  of  both  the  voltage  and 
current  types  being  employed.  The  current  channel  com- 
prises a  two-stage  pre-amplifier  having  overall  negative 
voltage  feedback  and  a  two-stage  output  amplifier  having 

Tabia  4.    Voltaga  and  Currant  Rangas 


Quantity 

Ranga 

Par  unit 

vaiua  for 

f.s.d. 

Scala 
Multipliar 

Actual  raading 

for  f.s.d. 
Volts           mA 

Voltaga     ... 

1 

2 
3 

4 

0-250 
0-625 
1-250 
2500 

0-20 
0-50 
100 
200 

12  50           — 

31-25           — 

62-50           — 

12500           — 

Currant    ... 

1 

2 
3 
4 
5 

0250 
0-625 
1-250 
2-500 
6-250 

0-20 
0-50 
1-00 
200 
5-00 

—  1250 

—  3-125 

—  6-250 

—  12-500 
~           31-250 

954 


Electrical  Times,  22  December,  1960 


f 


Metering 


Wh 


Analyser 
network 


From  mams  supply 
stabittser  unit 


isolated  from 
earth 


External 
measure- 
ment 


Stabitited 
power  supply 
unit 


1 


EQuipment 
function 
selector 


Penultimate 
and 
output 
stages 


Current  channel  amplifier 


Oathode 
follower 
input 
mStage  » 


Mtittr 


Penultimate 
and 
output 
stages 


tt,ia.._J 


Meter 
function 
selector 


Fig,  12.    Schematic  diagram  of  functional  lay- 
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overall  negative  current  feedback.  The  input  stage  of  the 
pre-amplifier  derives  its  input  via  a  unity  ratio  transformer 
from  the  voltage  drop  produced  across  a  precision  shunt 
which  is  inserted  in  the  analyser  network  at  the  selected 
point  of  measurement.  The  insertion  effect  of  the  shunt  is 
negligibly  small,  being  equivalent  to  an  additional  0-001 
per  unit  impedance  connected  in  series  with  the  network. 
The  input  transformer,  which  has  a  negligible  shunting 
effect  on  the  shunt,  is  both  electrostatically  and  electro- 
magnetically  screened.  Changes  in  current  range  are 
effected  by  the  selection  of  differing  values  of  shunt,  a 
voltage  drop  of  12*5  mV  r.m.s.  corresponding  to  full-scale 
deflection  on  the  main  instrument  (100  mA  r.m.s.).  The 
primary  circuit  of  the  input  transformer  forms  a  bridge 
network  which  enables  an  approximate  balance  of  the 
primary-secondary  capacitance  currents  in  the  primary 
winding  to  be  obtained.  This  ensures  that  the  primary- 
secondary  capacitance  current  does  not  contribute 
effectively  to  the  output  of  the  channel.  The  negative 
current  feedback  applied  over  the  output  amplifier  stages 
gives  an  output  impedance  of  approximately  900  kilohms, 
and  when  the  channel  is  delivering  maximum  rated  output 
the  total  harmonic  distortion  introduced  by  the  channel 
is  not  greater  than  1-0%,  while  the  total  hum  and  noise 
level  is  not  greater  than  0*1%  of  the  current  corresponding 
to  full-scale  deflection,  i.e.,  100  mA  r.m.s.  The  linearity 
between  input  and  output  is  within  0-2%  of  the  output  for 
full-scale  deflection  in  the  range  50%  to  100%  output 
current. 

The  voltage-channel  amplifier  derives  its  input  from  a 
resistance  voltage-divider  network  connected  between  the 
line  and  neutral  of  the  analyser  network.  The  insertion 
effect  of  the  divider  is  again  negligibly  small  and  at  1-0 
per  unit  voltage  corresponds  to  a  current  drain  of  0002 
per  unit.  The  input  voltage  for  maximum  output  current 
(100  mA  r.m.s.)  is  12-5  V  r.m.s.  The  input  is  fed  to  a 
cathode-follower  stage  from  which  two  alternative  outputs 
differing  in  phase  by  90°  are  available,  selection  being 
dependent  upon  whether  it  is  desired  to  measure  real  or 
reactive  power.  The  output  and  penultimate  stages  of  the 
voltage-amplifier  are  identical  in  all  respects  to  those  of 
the  current  amplifier  channel,  and  the  performance  of  the 
channel  in  respect  of  linearity,  hum  and  noise  level,  etc., 
is  equal  to  or  better  than  that  of  the  current  channel.  The 


connection  of  the  main  indicating 
instrument  to  the  two  ampNfier 
channels  is  performed  automatiulJy 
by  a  function-selector  switch  \^ich 
determines  the  quantity  being 
measured,  i.e.,  voltage,  current,  real 
or  reactive  power. 

The  use  of  negative  current  feed- 
back  in   the   output   stages,  with  a 
consequential  high  output  impedance, 
minimises  the  errors  in  measurement 
introduced    by    the    finite    value  of 
mutual   inductance  which  exists  be- 
tween the  fixed  and  moving  systems 
of  the  main  d)mamometer  indicator 
and  also  obviates  the  necessity  for 
using    high    stability    close-tolerance 
components    in    the    load-impedance 
circuits  of  each  channel.  The  oper- 
ating current  for  full-scale  deflection 
of  100  mA  r.m.s.  gives  a  reasonable  compromise  between 
considerations  of  economic  output-stage  design  and  as 
adequate  torque /weight  ratio  for  the  moving  system  of 
the  dynamometer  indicator. 

Each   amplifier   channel   is   supplied   from   a  separate 
stabilised  power-supply  unit  of  conventional  design,  thus 
minimising    any    possible    interaction    between    the  two 
channels  by  virtue  of  a  common  supply-source  impedance. 
Valve  monitoring  facilities  are  incorporated  in  the  unit, 
as  also  is  a  mains-frequency  meter,  so  that  a  continuous 
indication  of  operating  conditions  is  available.  Ordinarily, 
frequency  deviations  in  excess  of  ±0-2  c/s  rarely  obtain — 
TTie    performance    of    the    metering   equipment  whcn^ 
measuring  real  or  reactive  power  is  affected  to  some  extend 
by  variations  in  mains-frequency.  However,  with  a  +0-S 
c/s  frequency  deviation  the  changes  in  real  power  indica — 
tion  are  insignificantly  small,  whilst  the  reactive  powe^i 
indications  are  within  ±0*25%  of  nominal. 

Calibration  of  Main  Metering  Equipment 

The  metering  equipment  is  designed  so  that  its  calibra- 
tion may  be  undertaken  in  a  meter  laboratory  appropriate]/ 
equipped  to  meet  the  requirements  commonly  encounters/ 
in  the  electricity  supply  industry.  The  main  indicate; 
calibration  can  be  determined  with  a  d.c.  potentiomefer 
and  thereafter  it  can  be  used  as  a  d.c./a.c.  transfer  instru- 
ment. All  that  is  required  in  addition  to  this  verificatioo 
is  the  availability  of  a  precision-grade  voltmeter  having 
known  correction  factors,  and  a  range  of  precision-grade 
resistive  and  capacitive  load-impedance  units.  With  these 
facilities  and  adherence  to  a  standard  sequential  procedure 
for  calibration  the  equipment  will  give  a  consistent  higb 
accuracy  performance  over  long  periods  of  time. 

Impedance-calibration  Feature 

Since  the  shunt  and  series  impedance  elements  of  the 
analyser  network  are  uncalibrated,  provision  has  to  be 
made  for  their  individual  calibration  as  circumstances 
demand.  Ordinarily,  the  shunt  elements  are  calibrated  wi* 
1-0  unit  voltage  across  their  terminals  whilst  the  series 
elements  are  calibrated  with  a  1-0  per  unit  current  flowinf 
through  them.  The  measurement  and  correlation  of  re* 
and  reactive  power  dissipation  in  the  network  elcnien'^      ^ 
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ives,  to  some  scale,  the  actual  resistive  and  reactive 
ince,  respectively,  of  the  network  elements.  The 
mce  calibration  source  is  a  Magslip  transmitter  unit 

same  type  as  used  in  the  generator  units.  When 
)r  impedance  calibration  its  three-phase  stator  wind- 
energised  on  two  phases  only  and  with  rotation  its 
:ircuit  thus  constitutes  a  source  of  variable  e.m.f. 
easurement  of  real  and  reactive  power  is  carried  out 

main  metering  equipment,  which  is  used  in  associa- 
ith  the  impedance  calibration  unit.  Separate  instru- 
are  provided  for  the  measurement  of  voltage  across 
elements  and  current  through  series  elements  whilst 
calibrated  so  as  to  avoid  unnecessarily  frequent 
>n  of  meter  function.  Incorporated  in  this  unit  is  a 

selector  switch  which  determines  the  function  of 
lin  metering  equipment.  The  six  facilities  available 

follows: 


jnt-impedance  calibration 

ies-impedance  calibration 
itwork  measurement, 
lative  voltage  phase-angles 


Using  variable  -  voltage  con- 
stant -  phase  impedance  -  cali- 
bration source. 

Using  variable  -  phase  con- 
stant -  voltage  impedance- 
calibration  source. 


lative  current  phase-angles 

ternal  measurement. 

/ill  be  noted  that  (f)  above  enables  the  metering 

lent  to  be  used  in  an  isolated  condition,  thus  pro- 

a  useful  self-contained  precision  metering  equipment 
moratory  use. 

chief  use  of  the  impedance  calibration  equipment 
the  final  trimming  of  unit  calibrations  before  putting 
into  operational  use.  An  extensive  range  of  typical 
ition  charts  covering  all  types  of  unit  is  provided, 
ise  of  these  charts  reduces  significantly  the  time 
ed  for  calibration. 

)T  Supplies 

three-phase  50  c/s  mains  supplies  are  fed  to  three 
innected  voltage  stabiliser  units  which  ensure  that 
nations  in  mains  supply  voltage  are  reduced  to  an 
able  level,  thus  permitting  the  continuous  operation 

analyser.  In  order  to  minimise  the  effects  of  har- 
s  already  present  in  the  supply,  a  regulator  of  the 
3perated  variable-ratio  booster  transformer  type  is 
yed.   The   r.m.s.    output   available    is   stabilised    to 

±0-25%  under  the  following  operating  conditions: 
put  voltage  ..       ..     —17-5  to  -l-8-75% 
)ad  Current  . .       . .     0 — 9  A 
3ad  power  factor    . .     0 — 1  (lagging  or  leading) 
equency         . .       . .     45 — 65  c/s 
;mperature  variation    From  normal  ambient  up 

to  20°C. 

speed    of   response    of   the    regulators   for   small 
5  deviations,  e.g.,  ±3  V  is  equivalent  to  about  12-5 

of  the  supply  frequency,  whilst  for  deviations  in 

of  this  a  response  of  015  V/sec  is  achieved. 


NTRACrORS  ASSOCIATED   WITH  THE  50  c/s 
A.C.  NETWORK  ANALYSER  PROJECT 

L  list  of  the  principal  contractors  associated  with  these 
ipments  is  given  below  : 

ih  &  Thompson  Ltd.   Functional    unit     manufacture 

and  overall  installation. 

-ed  Imhof  Ltd.      . . .     Rack  and  chassis  assemblies. 

ord    Electrical    In-    Panel  instruments  for  generator 

niments  Ltd.        ...     and  load  units. 

gamo  Weston   Ltd.    Main  indicator  and  impedance 

calibration  instruments. 

/omex  Controls  Ltd.     Mains  voltage  stabilisers. 


A  separate  unit  provides  3-phase  3-wire  50  c/s  50  V 
supplies  for  the  generator  and  impedance  calibration  unit 
Magslip  transmitters.  It  consists  of  three  single-phase 
transformers,  each  of  150  VA  rating,  with  both  primary 
and  secondary  windings  connected  in  star,  this  rating  being 
adequate  for  ten  generator  units  and  one  impedance  cali- 
bration unit.  Mains  isolating  equipment  and  protective 
fuses  are  also  incorporated. 

Terminatioii  and  Intercoimectioii  Fields 

The  various  functional  elements  of  the  analyser  are 
mounted  in  enclosed  racks,  each  of  which  contains  a 
termination  and  interconnection  field  assembly  situated  in 
a  standard  position.  The  fields  normally: 

(a)  Serve  as  a  central  termination  field  for  the  func- 
tional units  within  a  rack. 

(b)  Accommodate  the  circuit  selector  switches  used 
to  insert  the  main  metering  equipment  in  the  functional 
units  within  the  rack. 

(c)  Enable  functional  units  to  be  assembled  to  repre- 
sent a  network  which  it  is  desired  to  study. 

(d)  Permit  direct  connection  to  the  impedance  cali- 
bration equipment  located  in  the  common  equipment 
rack  and  the  main  analyser  neutral  busbar. 

The  rear  of  each  field  is  used  for  carrying  the  various 
supply  bus  wires,  etc.,  throughout  the  length  of  the  equip- 
ment. By  this  means,  rearrangement  of  an  existing 
analyser  or  its  future  extension  can  be  effected  without 
recourse  to  major  internal  modification. 

Operational  Perfonnance  of  Equipment 

In  order  to  gauge  the  performance  of  the  analyser,  a 
range  of  typical  power  system  problems  was  solved,  each 
having  a  known  solution.  It  is  sufficient  to  indicate  that 
the  bulk  of  the  measured  data  was  within  ±1%  of  the 
calculated  values,  whilst  all  were  within  ±2%  of  the 
calculated  values. 

It  was  known,  however,  that  inevitable  minor  physical 
imperfections  in  the  analyser  network  contributed  in  vary- 
ing degrees  to  the  errors  obtained.  The  most  important 
contributory  factors  in  this  respect  are: 

(a)  The  presence  of  stray  line-to-neutral  capacitance 
in  the  line-impedance  units. 

(b)  The  finite,  though  small,  residual  output  of  the 
current  channel  amplifier. 

(c)  Slight  unbalance  of  the  input  bridge  network  of 
the  current-channel  amplifier. 

(d)  The  inevitable  fact  that  the  main  metering  equip- 
ment does  not  possess  nominal  zero  error  under  some 
or  all  conditions  of  measurement. 

A  considerable  fund  of  operating  experience  with  the 
many  equipments  now  in  service  has  been  accumulated 
and  the  adequacy,  reliability  and  performance  of  the 
equipments  have  amply  justified  the  choice  and  design  of 
analyser  equipment.  Doubtless,  the  application  of  the 
analyser  will  be  extended  with  the  passage  of  time  by  the 
introduction  of  additional  functional  units,  and  there  is 
every  indication  that  the  number  of  equipments  will  con- 
tinue to  increase  as  their  potentialities  become  more  widely 
known  and  exploited. 
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Heating  in  Canada 

RESISTANCE  heating  for  homes  is  quite 
rare  in  North  America.  Your  readers  may  be  interested 
in  results  obtained  here  in  Victoria,  Canada.  The 
installation  covers  a  bungalow  of  1,350  sq  ft,  10,000  cu  ft 
space  with  seven  rooms.  Each  room  has  its  individual 
heater  and  thermostat  control.  The  heaters  are  convector 
type,  baseboard  mounting  and  are  7  in.  high  by  3  in.  deep, 
and  vary  in  length  from  4  ft  to  10  ft,  according  to  the 
loading  of  1  kW  to  2-75  kW. 

Victoria  is  in  the  same  latitude  as  Paris,  but  has  a  mild, 
cool  climate  similar  to  that  of  Northern  Ireland.  Some 
heating  is  required  for  11  months  out  of  the  12. 

Except  in  the  bedrooms,  which  are  left  cool,  the 
thermostats  are  set  at  between  70®  and  75®  F.  This  is  a 
little  low  even  for  the  coastal  area,  and  very  low  compared 
with  other  parts  of  America  where  the  room  temperatures 
are  commonly  maintained  at  between  80®  and  85®  F. 

Hot  water  is  from  a  2  kW  immersion  unit,  and  there  is 
the  usual  range,  refrigerator,  etc.  The  room  heaters  total 
13-75  kW. 

During  the  past  year,  the  maximum  demand  was  1 1  kW; 
kWh  consumed  24,500;  cost  $399-71;  cost  per  kWh 
1-63  cents. 

The  rate  schedule  is  too  complicated  to  explain  in  this 
letter,  but  is  based  on  a  penalising  rate  for  the  six  colder 
months,  so  that  a  certain  number  of  kWh/kW  of  demand 
are  paid  for  at  a  higher  rate.  The  result  is  that  the 
monthly  kWh  rate  has  varied  between  1-59  and  1-90  cents 
per  kWh. 

The  above  cost  is  probably  about  $70-00  a  year  higher 
than  a  combination  of  electricity  for  domestic  purposes 
and  oil  space  heating.  Oil  heating  leaves  a  tarry  deposit 
in  the  chimney  which  has  to  be  cleaned  out  periodically, 
and  a  certain  amount  eventually  gets  into  the  house  as 
well,  so  perhaps  all  told  there  is  little  in  ultimate  cost. 

/.  P.  Thornton, 

Victoria  B.C.,  Canada. 

Generation  by  Free-piston  Engines 

IN  the  article  "Generation  by  free-piston 
engines'*  on  page  843  of  the  Electrical  Tinies,  1 
December,  it  is  stated  that  free-piston  engines  manu- 
factured by  the  National  Gas  and  Oil  Company  are  in  use 
for  electrical  generation  in  installations  ranging  from  a 
single  6,000  kW  unit  to  a  power  station  producing  36  MW. 
This  is  a  serious  error  of  fact.  The  only  36  MW  free-piston 
power  station  in  the  world,  in  use  at  present,  is  at  St. 
James  Power  Station,  Singapore.  There  are  no  gasifyers  or 
free-piston  engines  manufactured  by  the  National  Gas  and 
Oil  Engine  Co.  in  this  station.  All  gasifyers  or  free-piston 
engines  for  this  station  were  provided  by  ourselves,  the 
Free  Piston  Engine  Co.  Ltd.,  of  Feltham,  Middlesex,  and 
manufactured  by  our  parent  group.  Associated  British 
Engineering  Limited. 

We  are  the  main  contractors  for  this  36  MW  power 
station  at  Singapore  which  was  officially  opened  on  2  July, 
1960. 

W,  G.  Fryer,  c.b.,  c.b.e.,  M.I.E.E., 
Sales  Director, 

Free  Piston  Engine  Company  Ltd., 

Feltham,  Middx. 


Lights  on  Motorways 

I  WAS  most  interested  in  the  article 
which  appeared  on  page  931  of  last  week's  Electrical 
Times  dealing  with  the  motorways.  I  travel  on  the  M.l 
a  good  deal  and,  with  regard  to  night  driving,  there  is  of 
course  the  hazard  which  is  mentioned  in  wet  weather,  but 
on  a  dry  night  I  think  a  lot  of  confusion  is  caused  by 
shadows  which  are  thrown  on  the  stark  white  reinforced 
concrete  bridgework,  and  I  would  strongly  recommend 
that  these  structures  should  be  spray  painted  with  some 
green  compound  to  cut  out  shadow  troubles. 

I  quite  agree  with  the  remarks  made  regarding  signal 
lights,  and  it  is  quite  noticeable  how  many  large  larries 
are  not  properly  fitted  with  any  clear  means  for  showing 
what  direction  they  are  taking.  In  some  cases  lorry  drivers 
give  hand  signals  which  cannot  be  seen  in  the  dark  and, 
more  particularly,  at  high  speed.  I  frequently  have  seen 
three  lorries  in  line,  one  occupying  each  lane  when  passing. 
This  should  be  forbidden. 

W,  G.  Picton, 
London,  E.C.1. 

E.CC  Size 

I  HAVE  been  approached  by  a  private 
contracting  dectrician  to  give  guidance  on  the  following 
problem:  In  a  recently  completed  installation  the  six 
7/029  earth  continuity  conductors  from  six  separate  t.r.s. 
flat  twin  and  earth  7/ -036  cables,  were  connected  for 
convenience  to  an  adequately  rated  brass  block.  He  con- 
tinued his  earth  circuit  with  a  7/ -052  conductor;  after 
consulting  table  4  of  the  current  edition  of  the  Institution 
for  Electrical  Engineers  regulations  for  the  electrical 
equipment  of  buildings. 

He  became  concerned  when  a  supi^y  authority's  work- 
man completed  the  e.c.c.  to  the  supply  authority's  earth 
terminal  with  a  short  length  of  7/ -029. 

Uneconomical — or  unsafe? 

Chartered  Electrical  Engineer. 

ARC  FURNACE  PROBLEMS 

IN  the  discussion  on  the  lEE  paper  on  arc  furnaces  (page 
923,  Electtucal  Times,  15  December),  Mr  J.  R.  Phillips 
(English  Steel  Corporation)  stressed  the  problem  large 
furnaces  presented  to  supply  engineers,  because  the  power 
input  to  a  furnace  varied  from  cycle  to  cycle,  causing  a 
flicker  on  the  voltage  of  the  whole  supi^y  system.  Mr  R  J. 
Sheppard  (YEB)  said  that  for  the  largest  furnaces,  it  was 
necessary  to  provide  direct  connection  to  the  132  or 
275  kV  system  in  order  to  obtain  a  system  impedance  low 
enough  to  reduce  voltage  fluctuation  below  noticeable 
level. 

Mr  P.  R.  Harrison  (Birlec-Efco)  suggested  that  of  the 
methods  discussed  by  the  author,  only  the  equivalent 
circuit  was  of  any  use,  due  to  considerable  variation  of 
the  reactance  characteristic  during  the  breaking  down 
stage,  when  the  electrode  arms  were  not  in  an  in-line 
position.  Changes  could  amount  to  20%  of  the  reactance. 
Mr  W.  J.  Kelsey  (Metalectric)  thought  it  would  be  impos- 
sible to  meet  supply  industry  requirements  about  voltagie 
flicker  without  resorting  to  expensive  buffer  reactors  and 
synchronous  condensers.  Mr  W.  L.  Harrison  (GWB)  said 
average  working  power  factor  was  affected  by  furnace 
construction  and  type  of  electrode  regulator. 


Electrical  Ttmes,  22  December,  1960       957 


Cables  under 
short-circuit  stress 


E.R.A.  SHOW  LIMITING  FACTOR  IS  MECHANICAL  DAMAGE 


THERMAL  damage  to  the  joints  or  the  sheath  and 

the   possibility   of   bursting   under   electromagnetic 

forces  are  the  three  vital  factors  which  limit  the 

t-circuit  currents  that  lead-sheathed,  paper-insulated 

^  will  carry  with  safety  under  short-circuit  conditions. 

lese  important  conclusions  summarise  results  of  the 
stage  of  an  extensive  research  programme  undertaken 
LRA,  which  was  described  to  the  I£E  last  week.*  How 
i  conclusions  will  affect  the  practical  design  of  cable 
(ms  formed  the  subject  of  a  second  paper.f 

has  long  been  recognised  that  the  short-circuit 
mmendations  put  forward  in  1937,  which  included  the 
irement  that  cable  temperature  should  not  exceed 
C,  were  conservative,  especially  since  Sweden,  the 
i  and  certain  European  countries  permit  a  maximum 
luctor  temperature  of  200°C.  The  papers  describe  the 
stage  of  a  research  programme  which  will  eventually 
r  most  types  of  cable,  including  those  with  aluminium 
plastics  components.  In  this  first  stage  the  cables 
stigated  were  single-core  and  belted  multicore  types, 

copper  conductors  and  lead  or  lead-alloy  sheaths, 
ble  for  voltages  up  to  11  kV. 

tors  Considered 

eating  produced  by  the  passage  of  the  short-circuit 
snt  has  a  direct  effect  on  the  conductor,  dielectric 
sheath.  However,  it  also  produces  important 
lanical  effects  indirectly,  as  a  result  of  thermal 
nsion.  Direct  mechanical  effects  are  also  produced  by 
romagnetic  forces,  which  tend  to  burst  the  cable.  The 
Lviour  of  a  cable  will  also  be  strongly  influenced  by 
ated  short-circuits  which  may  result  from  the  use 
uto-reclosers.  The  authors  do  not  deal  directly  with 
aspect  in  the  paper  but  consider  it  best  dealt  with 
rately,  after  a  basis  for  short-circuit  ratings  has  been 
ed.  Several  secondary  factors  affect  the  cable 
.viour  but  these  were  found  to  have  little  significance, 
paper  is  based  on  short-circuit  durations  not  exceed- 
l  sec.  This  is  the  maximum  time  normally  allowed  by 
DEGB  for  area  boards  to  disconnect  a  faulty  network. 

though  conductor  maximum  temperature  was  shown 
ye  less  of  a  limiting  feature  than  other  factors, 
'event  insulation  charring  the  peak  conductor  tempera- 
should  not  exceed  270°C.  It  could  be  rather  more  for 
1,  rapidly  cooled  conductors,  or  rather  less  for  large, 
er-cooling  conductors.  For  drained  or  aged  and  dry 
ss,  the  assumption  that  all  heat  is  retained  was  experi- 
tally  justified  so  that  heat  losses  should  be  neglected 
ssessing  peak  temperature.  However,  for  new,  well- 


^aper  No.  3314:  "A  Basis  for  Short-Circuit  Ratings  for 
r-Insulated  Cables  up  to  11  kV,"  by  L.  Gosland,  b.sc., 
E.,  and  R.  G.  Parr,  b.sc.(eno.),  a.m.i.e.e.,  both  of  ERA. 

>apcr  No.  3284 :  "Short-Circuit  Ratings  for  Mains  Cables, 
J.   S.   Buckingham,   b.sc.(eno.),   m.i.e.e.   Mr  Buckingham 
ief  engineer,  MEB. 


impregnated  cables,  energy  losses  up  to  20%  at  300**C 
were  found  on  some  samples. 

The  maximum  sheath  temperature  must  be  restricted 
to  between  200°C  and  250°C,  for  above  this  temperature 
range  serious  damage  may  be  caused  by  fracture  due  to 
thermal  expansion  and  possibly  by  changes  in  the  sheath 
material  structure.  Both  circumferential  and  longitudinal 
fractures  of  the  sheath  occurred  on  test  lengths  of  cable, 
above  260*'C.  The  circumferential  fractures  are  attributed 
to  longitudinal  restraint  imposed  on  the  sheath  by  the 
core,  while  the  longitudinal  cracks  are  possibly  caused  by 
electromagnetic  hoop  stress  between  conductor  and  sheath. 

In  contrast  with  the  conductor  tests,  the  maximum 
temperature  in  the  sheath  was  found  to  be  significantly 
less  than  that  calculated  by  neglecting  heat  losses.  For 
different  sizes  of  cable  in  air,  the  temperature  reduction 
varied  from  10%  to  as  high  at  25%  and  nearly  doubled 
if  the  cable  was  embedded  in  compound.  For  wire- 
armoured  cable,  the  paper  recommends  basing  temperature 
rise  on  total  energy  absorption,  allowing  for  current 
division  between  sheath  and  armour  as  deduced  from  their 
relative  resistances  at  20°C.  On  this  basis,  the  heat  losses 
from  the  cable  provide  a  temperature  safety  margin  of  at 
least  10%.  This  recommendation  is  subject  to  two  impor- 
tant qualifications;  for  the  purposes  of  temperature  rise 
calculation,  tape  armouring  should  be  ignored,  and  account 
should  be  taken  of  reduction  of  cross-section  due  to 
corrosion  for  steel-wire  armoured  cables. 

Mechanical  Forces 

Fault  currents  which  are  quickly  interrupted,  say  in 
0-2  sec,  may  cause  insufficient  heating  to  damage  the  cable 
thermally,  yet  the  resulting  electromagnetic  forces  may 
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Fig,  I.  1938  and  I960  recommendations  compared  for  the  safe  current 
carrying  capacity  of  four-core  0'2  sq  in.  p.Ll.cs.t.a.,  IJOO  V  cable 
under  short<ircuit  conditions: 

1 938  based  on  1 20°C  conductor  temperature ; 

I960  based  on  I60°C  conductor  temperature 

and  bursting  current  limitations:  

I960  based  on  2S0^C  sheath  temperature: . 
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fig.  2.  Heot  Joiiei  from  sheocfii  in  ait. 
Variatlont  in  tightnett  of  sheath  on  core 
pnbabiy  accounts  for  differmett.  (a)  0^225 
tq  in.,  (-core;  <b)  OIS  aj  in.,  /-core;  (c)  015 
iq  Jn.,  J-core ;  (d)  0-15  uf  in.,  (-core ;  (e) 
iheoreiico/,  w  heat  lots 
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fig.  3.  Bunting  limitation  on  ihon-cireuit 
current:  (o)  0-5  tq  in..  I.IOO  Y;  (b)  0-3  sq  in.. 
II  fcf .  F  ref)re!entJ  theoretical  bunting 
current;  C  represents  lugfcsted  limit  to  ovoid 
buriting;  H  represents  maximum  current  of 
ilandord  o.e.b. 


burst  the  sheath  and  belling.  This  condition  applies  only 
to  cables  with  large  conductor  cross'section  and  will  not 
apply  to  cables  protected  by  h.r.c.  fuses. 

Cable  joints  in  multicore  cables  are  vulnerable  to 
another  side-effect  of  heating.  Thermal  expansion  of  the 
cable  may  cause  the  joints  to  yield  in  compression.  Higher 
voltage  joints  proved  more  consistent  than  low-voltage 
joints  in  the  tests  conducted  by  ERA,  probably  because 
of  the  spacers  incorporated  in  them.  With  porcelain 
spacers,  II  kV  cables  were  found  to  be  about  30%  weaker 
than  those  with  pre- impregnated  paper  spacers.  The 
authors  suggest  minor  changes  in  practice  could  ensure 
that  joints  at  all  voltages  up  to  11  kV  could  be  constructed 
to  have  the  recommended  minimum  strength  of  8,000  lb/ 
sq  in.  of  total  conductor  cross-section. 

Safety  Criteria 

From  their  experimental  results,  the  authors  conclude 
that  sheath  currents  are  decisive  for  all  cables  except  very 
small  unarmoured  multicore  cables,  s.w.a.  three-core  11  kV 
cables  up  to  0-3  sq  in.  and  s.w.a.  four-core  1,100  V  cables 
up  to  0-5  sq  in.  If  the  fault  lasts  for  0-2  sec  or  less, 
bursting  currents  are  decisive  for  0-3  sq  in.  and  larger 
II  kV  cables  and  for  0-2  sq  in.  and  larger  1,100  V  cables. 
These  limits  can  be  waived  with  h.r.c.  fuse  protection. 

Consideration  of  mechanical  stress  due  to  thermal 
expansion  indicates  that  conductors  of  1 1  kV  multicore 
cables  should  not  be  allowed  to  exceed  I20°C  above  a 
temperature  at  the  mean  of  the  normal  operating  range 
and  known  as  the  stress-free  temperature.  For  1,100  V 
cables  the  figure  is  100°C.  Recommendations  for  actual 
cables  sizes  are  given  in  the  first  paper.  Under  short- 
circuit  conditions,  the  sbeath  temperature,  with  heal  losses 
ne^ecled,  should  not  be  allowed  to  reach  250''C. 

Provided  the  three-phase  fault  current  is  equal  in  magni- 
tude and  duration  to  the  earth  fault  current,  either  the 
sheath  or  the  conductor  current  limitations  may  be 
decisive,  depending  on  the  cable  construction.  In  all  cases, 
the  limit  is  based  on  mechanical  damage  to  sheath  or 
joints.  Insulation  charring  and  melting  of  solder  do  not 
impose  more  severe  limitations  on  short-circuit  current 
ratings. 

Application  to  H.V.  Networlts 

Curves  based  on  the  ERA  recommendations  for  various 
cable  sizes  are  given  in  Mr  Buckingham's  paper.  He  points 
out  thai  modern  joints  are  belter  able  to  withstand 
buckling  than  older  designs  and  for  the  older  types  safe 
currenis  should  be  reduced  by  10%.  In  this  context,  end 
dividing  boxes  are  regarded  as  joints. 


A  single-core  construction  must  be 
used  for  p.i.l.c.  cables  linking  grid 
transformers  to  11  kV  or  6-6  kV 
switchboards  because  of  the  bcav} 
load  currents  involved. 

Phase-to -phase  faults  are  uoliliely  to 
develop  on  such  a  cable  run  and,  il 
they  occur  in  any  other  part  of  iIk 
system,  provided  the  switchgear  clears 
the  system  within  3  sec  no  damap 
would  result  to  the  cables.  Hovever, 
an  earth  fault  to  the  sheath  could  ' 
damage  the  sheath.  But  provided  the 
normal  practice  of  earthing  the  system 
neutral  through  a  resistor  limiting  the 
current  to  2  kA  is  adopted,  no  furlber 
special  precautions  are  necessary. 

For  three-core  6-6  kV  or  II  IcV 
feeder  cables  the  wire  armouring 
relieves  the  lead  sheath  from  the  full  fault  return 
current  and  the  conductor  temperature  becomes  the 
limiting  factor.  The  efficacy  of  the  armouring  may, 
however,  be  affected  by  corrosion,  especially  in  bad 
soil,  and  it  may  then  be  better  to  regard  the  cable  as 
lead-sheathed  only.  If  the  sheath  is  not  in  good  condtion. 
or  if  tape  armouring  is  used,  sheath  temperature  again 
becomes  the  limiting  condition  under  double  earth 
fault  conditions  and  even  05  sq  in.  cable  is  safe  for 
only  1-3  sec.  For  this  reason,  single-wire  armoured 
cables  are  advised  where  the  short-circuit  level  is 
high. 

In  connection  with  high-speed  interruption  of  circuits. 
although  cables  can  be  disconnected  in  less  than  0-2  sec 
it  is  considered  better  practice  to  regard  this  as  the  mini- 
mum time,  to  allow  for  back-up  protection  to  come  into 
operation  in  the  event  of  failure  of  the  high-speed 
protection. 

Distribution  Salistation  for  H.V.  Networks 

If  a  33  kV  distribution  system  is  used  from  the  gri<^ 
substation  for  transformation  to  II  kV  and  it  is  assume** 
that  the  system  reactance  limits  the  fault  level  to  150  MVA-' 
then  a  three-core  0-2  sq  in.  p.l.y.s.w.s.  II  kV  feeder  cabl* 
is  safe  for  3  sec  and  a  similar  0-1  sq  in.  cable  for  1  sec. 

The  new  ERA  recommendations  are  more  onerous  aa^ 
indicate  the  need  for  system  design  to  meet  shorl-circui' 
conditions.  Larger  conductors  may  be  necessary  than  hav^ 
been  used  in  the  past,  and  single  core  cables  may  nee^ 
to  be  more  widely  applied  to  limit  phase-to-phase  faidts- 
Perhaps  the  use  of  screened  cables  should  be  encouraged  - 


fig.  4.  The  lop  picture  shows  iongiiudiool  ond  cifcumfereotlo/  fractal^ 

coused  by  thermal  expansion.  BeJow  is  jJluilroied  joint  damage  (fue  to 

compressive  forces /n  on  I.IOO  V  foiir-ctre  cable  box 
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L.V.  Networks 

The  findings  show  that  l.v.  networks  cannot  be  ade- 
quately protected  by  devices  taking  3  seconds  to  operate, 
and  h.r.c.  fuse  back-up  protection  is  essential.  Even  a 
100  kVA,  433  V  transformer  would  need  a  single  core 
0-6  sq  in.  cable  on  the  l.v  side  to  be  safe  for  a  3  second 
fault  duration. 

On  large  sohdly  interconnected  l.v.  networks  fed  from 
a  number  of  medium-size  transformers,  the  faults  would 
generally  take  the  form  of  high  resistance  earth  faults  and 
temperature  limits  would  not  be  exceeded.  The  value  of 
such  networks  would  in  general  outweigh  damage  which 
would  result  from  the  relatively  infrequent  occurrence  of 
more  serious  faults. 

Underground  service  cables  are  perhaps  the  greatest  risk. 
A    SOOAi  fuse  would  give  adequate  protection  to  a  twin 


00225  sq  in.  p.l.y.st.s  cable  solidly  connected  to  a  4  core 
0-3  sq  in.  main  with  a. 25  MVA  short-circuit  level,  near  a 
substation.  But,  at  a  distance  of  500  yards,  the  length  of 
the  fuse  blowing  time  would  permit  serious  damage  to  any 
cable  smaller  than  006  sq  in.  Such  a  fuse  rating  must  be 
matched  with  load  conditions  and  due  allowance  be  made 
for  load  growth.  The  new  recommendations  are  unlikely 
to  affect  sizes  of  l.v.  distribution  mains. 

Most  of  the  recommendations,  particularly  the  use  of 
h.r.c.  back-up  fuses,  apply  to  industrial  installations.  In 
power  stations,  it  is  the  practice  to  use  a  minimum  of 
0*2  sq  in.  3-core  cables  for  connections  to  3-3  kV  150  MVA 
switchboards.  These  cables  would  withstand  the  short- 
circuit  rating  for  0-3  seconds,  but  it  is  important  to  ensure 
that  terminating  boxes  on  equipment  are  large  enough 
for  this  size  of  cable  and  the  short-circuit  conditions. 
Otherwise,  breakdowns  in  terminal  boxes  may  increase. 


N«R   L.    H.    Welch    (LEB)    said    the 
authors  had  made  out  a  good  case  for 
the    use   of  armoured   cables  and  con- 
firmed his  opinion  that,  in  certain  res- 
pects, tape  armouring  was  not  much  use. 
However,     the     paper     indicated     wire 
arrn curing  was  more  economic  than  a 
plain  lead  sheath.  He  thought  Mr  Buck- 
ingham*s  tables  and  comments  should  be 
made  available  to  every  distribution  en- 
gineer.  The   screened   cable   had   many 
advantages,   its   only   disadvantage    was 
Pi^ce.  He  said  he  would  like  to  see  more 
standardisation  of  low  voltage  jointing 
techniques  and  he  thought  they  probably 
f^uired  more  care  than   11   kV  joints. 
^e       three-second     duty     was     rather 
onerous  and  probably  only  occurred  on 
11    kV  systems  when  busbar  faults  were 
not    cleared  by  protection  gear. 

Mr  p.  M.  Holungsworth  (BICC) 
^id  that  little  was  known  about  cable 
fhort-circuit  behaviour  before  the  ERA 
investigations.  Although  cables  had 
operated  satisfactorily  for  a  half  a  cen- 
tury without  this  knowledge  they  may 
not  continue  to  do  so  in  the  future.  He 
asked  how  it  was  that  the  Europeans 
8ot  away  with  ZOOX  rise  when  the 
paper  recommended  only  160"C.  Could 
'^  be  the  result  of  more  rapid  fault 
^j^^rance?  The  behaviour  of  the  lead 
sueath  under  short-circuit  rating  was  the 
^^9>t  important  limiting  factor  for  un- 
^'^oured  cables.  If  the  lead  sheath  thick- 
nesa  were  reduced  to  line  up  with  Con- 
l^iieTital  standards  the  situation  would 
iconic  worse.  Clearly  there  was  a  need 
^®  study  the  economics  of  short-circuit 
stings.  The  recently  introduced  corru- 
^te<t  aluminium  sheath  with  a  thickness 
?*  Only  1/64  in.  had  ratings  between 
^*  and  2i  times  that  of  a  lead  sheath. 

I   ^H  R.  S.  Orchard  (Merz  and  McLel- 

^i     said   the   decision   would   now   be 

^^ssary  whether  to  apply  the   160"C 

rj^^^fion  for  pressure  and  solid  cables 

.  ^  *^gher  voltages  and  whether  it  would 

?     Satisfactory  practice.   The   effect   of 

"   ducts  and  reinforcement  in  gas  pres- 

^ure  ^  cables  may  make  this  temperature 

^^triction  rather  conservative.  He  com- 

^^^ted  on  the  wide  time  range  used  in 

|r^     papers   from   0*2   sec   to   3    sec.   If 

^'^^es  could  be  standardised  for  various 


DISCUSSION 

applications  it  would  be  possible  to  use 
a  simple  table.  He  suggested  allowing 
1  sec  for  circuit-breaker  operation  by 
discriminating  type  of  relays  and,  per- 
haps, 0-5  sec  for  power  station  instan- 
taneous protection  and  for  h.r.c.  fuse  pro- 
tected cables,  0*2  sec.  Mr  Buckingham*s 
paper  was  based  on  3-3  kV  and  400  V 
systems  with  resistance  earthing.  How- 
ever, this  was  not  the  general  practice 
on  many  systems.  For  these  circuits, 
earth  fault  indication  would  be  most 
valuable. 

Mr  C.  C.  Barnes  (CEGB)  said  that 
some  of  the  recommendations  in  the 
paper  implied  much  larger  cables  sizes 
than  are  now  used  for  certain  applica- 
tions. In  his  experience  there  were  few 
concrete  cases  of  cable  short-circuits. 
The  papers,  unfortunately,  only  applied 
to  a  very  limited  range  of  cables  and 
investigation  was  urgently  required  of 
thermoplastics  and  pressure-assisted 
cables  for  all  voltages. 

Mr  D.  E.  Bird  (Ewbank  and  Partners) 
commented  that  plain  lead-covered 
cables  should  be  avoided  where  possible. 
If  an  earth  fault  was  outside  the  cable 
run,  fault  current  would  be  shared  by 
the  three  cables.  He  asked  if,  on  circuits 
with  auto-reclose,  the  authors  could  give 
some  idea  of  a  factor  to  apply  for 
different  intervals  of  time. 

Mr  D.  T.  Hollingsworth  (BICC) 
suggested  that  the  cables  tested  were  not 
specifically  designed  for  the  short-circuit 
ratings  used.  It  would  be  possible,  at 
extra  cost,  to  increase  the  robustness  of 
cables,  for  example,  by  increasing  the 
hardness  of  the  lead  sheath  and  armour. 

Mr  a.  G.  Thomas  (Alcan)  gave  some 
comparative  figures  for  aluminium 
sheathed  cables. 

Mr  Miranda  (Pirelli-General)  speak- 
ing on  behalf  of  Mr  Morello,  commen- 
ted on  temperature  limitations  for  lead- 
sheath  cables.  He  thought  160*C  a 
better  sheath  temperature  than  the  200'C 
recommended  by  the  authors,  while  for 
short-circuit  forces  he  thought  currents 
about  half  the  value  suggested  by  the 
authors  should  be  used.  200 "C  was  not 
safe  enough  but,  perhaps,  160' C  was 
rather  too  conservative,  although  it 
allows  for  mechanical  deterioration 
caused  by  ageing  of  the  dielectric. 


Mr  J.  SoLOMAN  (CEGB)  spoke  with 
reference  to  power  station  design.  The 
paper  referred  to  use  of  earthing  resis- 
tance particularly  for  greater  than 
150  MVA  ratings,  but  several  installa- 
tions were  operating  with  cross  sections 
very  much  less  than  0*2  sq  in.  as  recom- 
mended in  the  paper,  possibly  due  to 
faster  clearing  times.  Referring  to  h.r.c. 
fuse  back-up  protection  for  o.c.b.  and 
a.c.b's,  there  were  a  few  installations 
with  medium  voltage  o.c.b*s,  the  ten- 
dency now  being  to  use  metalclad  air 
circuit-breakers.  Back-up  fuses  should  be 
used  to  limit  the  effect  of  short-circuits 
in  motor  terminal  boxes. 

Mr  H.  Barnes  asked  for  the  authors' 
opinion  on  how,  after  some  years'  opera- 
tion, to  ensure  effectively  that  fault 
currents  flowed  back  through  the  armour- 
ing. He  suggested  p.v.c.  sheathing  as  a 
necessity  to  overcome  the  difficulty  of 
armouring  corrosion. 

Mr  C.  T.  W.  Sutton  (Enfield-Stan- 
dard)  expressed  himself  as  being  a  little 
worried  by  the  complexity  of  the  new 
suggestions.  ERA  had  done  good  work 
but  there  seemed  to  be  many  complica- 
tions in  applying  their  findings.  Other 
countries  did  not  see  all  the  complica- 
tions envisaged  in  the  paper.  Would  it 
be  possible  to  increase  the  rise  from 
120'C  to  160^  with  simpler  qualifica- 
tions than  those  given  in  the  paper? 

In  reply,  Mr  Parr  confirmed  that  the 
findings  were  applicable  to  armoured 
cables.  Although  as  Mr  Orchard  had 
suggested,  the  temperatiu-e  limits  of 
250^  and  160^  probably  applied  to 
e.h.v.  cables,  they  considered  it  wise  to 
have  experimental  evidence  before  speci- 
fying these  limits. 

In  reply,  Mr  Buocinoham  said  no 
doubt  it  was  the  high  quality  of  cables 
used  in  the  past  that  had  prevented  more 
serious  operation  troubles.  Aluminium 
developments  for  cables  were  being 
closely  watched,  but  jointing  techniques 
and  anti-corrosion  finishes  were  still  not 
entirely  satisfactory.  He  agreed  with  Mr 
Bird  that  auto-reclosing  must  be  used 
with  care.  The  MEB  used  it  only  in  cases 
where  the  fault  level  was  fairly  low  say 
35  MVA.  It  could  not  be  applied  to 
city  networks. 
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Brnshlcss  Alternator 

There  is  curreotly  a  spate  of  ioterest  in  brushless 
alleraators.  True,  most  development  is  coDccntrated  on 
smaller  output  machines  for  aircraft,  automobiles  and 
marine  applications  but  some  ideas  could  easily  be 
applicable  to  larger  generators.  Many  are  based  on  the 
use  of  semiconductor  rectifiers  incorporated  in  the 
rotor  with  induced  a.c.  in  a  subsidiary  winding.  A  different 
approach  is  described  in  Specification  855,551,  attributed 
to  General  Motors  Corp.  of  Detroit,  USA,  in  which  the 
rolor  is  a  two-pole  inductor  revolving  round  a  stationary 
field,  the  Ibree-phase  stator  being  conventionally  placed 
around  the  rotor. 

The  exploded  view,  reproduced  here,  shows  the  exciter 
field  in  the  form  of  a  cylindrical  core  magnetised  on 
a  horizontal  axis  by  circumscribing  windings,  the  whole 
being  attached  to  one  end-plate.  The  inductor,  a  hollow 
cylindrical  assembly  of  pole  pieces  supported  on  non- 
magnetic annular  spacers  which,  in  turn,  are  attached  to 
the  shaft  running  in  bearings  on  the  opposing  end-plate,  is 
so  arranged  that  alternate  poles  are  inductively  mag- 
netised, north  and  south,  by  the  field  of  the  stationary 
cylindrical  core.  The  conventional  three-phase  stator  wind- 
ing is  supported  between  the  end-plates  and  energised 
by  rotation  of  the  inductor  in  the  usual  manner. 

Field  winding  excitation  is  via  rectified  current  derived 
from  one  stator  winding  through  a  voltage  regulator, 
shown  conventionally  as  a  square  in  the  diagram,  supple- 
mented by  the  compounding  winding  connected  directly 


Exploded  Wew  of  tin  CMC  brushleis  alurnctor 

across  the  rectifier.  The  function  of  Ibc  latter  is  to  relieve 
the  regulator  from  carrying  all  of  the  exciter  current. 

Frequency  Meter 

If  an  impedance  is  connected  in  series  with  an  inductor 
across  an  a.c.  supply,  the  inductor  being  designed  to 
reach  saturation  every  half-cycle,  it  can  he  shown  that 
the  voltage  drop  across  the  inductor  will,  in  theory,  be 
independent  of  supply  voltage  amplitude  but  will  vary 
with  supply  frequency.  Such  a  circuit  is,  for  several 
reasons,  impractical  as  a  frequency-measuring  device  but, 
in  Specification  855.566,  filed  by  Ferranli  Ltd.  of  Hollin- 
wood,  a  development  of  the  circuit  does,  it  is  claimed, 
yield  accurate  measurement  of  frequency.  The  inductor  is 
a  three-winding  transformer,  the  core  material  of  «4iich 


has  a  B-H  loop  characterised  by  rapid  saturation  at  flui 
densities  normal  to  primary  excitation.  The  secoodaiy 
windings  are  opposed  across  rectifier  networks,  ooc  in 
series  with  a  high  reactance,  the  other  with  a  vuiible 
resistance,  the  outputs  of  which  are  coupled  to  ideatical 
resistances  in  series  with  a  d.c.  moving  coil  voltmeter.  By 


Schematic  circuit  of  tfie  hrronti  frequenq'  meter 


adjusting  the  resistance  at  normal  frequency  to  baluice 
with  the  inductor,  no  current  will  flow  in  the  voltmelH 
circuit,  the  null  position  of  which  is  scaled  to  read  nonnal 
frequency.  At  other  frequencies,  swings  either  side  of  tix 
null  position  are  suitably  scaled,  while  the  range  of  Qk 
meter  may  be  adjusted  by  a  further  rheostat  across  ibc 
meter  movement. 

Golf  Story 

If  racing  be  the  sport  of  Icings,  golf  may  be  called  the 
sport  of  presidents.  Our  American  cousins  take  their  gux 
very  seriously.  They  may  not,  as  yet,  have  applied  com- 
puter techniques  to  the  analysis  of  swing  but,  if  patcDl 
855,529,  in  the  name  of  the  Victor  Develoixnent  Co.  of  New 
Jersey  is  anything  to  go  by,  they  are  certainly  on  tlieii 
way  to  doing  so. 

Briefly,  the  invention,  a  golf  practice  device,  coroprixs 
a  platform  on  which  the  golfer  stands  as  he  makes  bis 
swing  at  a  captive  golf  ball  or  "ball  simulation"  (whicli, 
in  itself,  is  enough  to  make  a  guttie  turn  in  its  grave) 
standing  on  a  stem  before  bis  feet.  The  platfomi  also 
incorporates  a  pattern  of  photo-electric  cells  while,  aver 
his  head,  a  light  is  focused  downwards.  As  he  makes  ^ 
stroke  the  shadow  of  the  club  passes  over  the  photo-electric 
cells,  the  swing  is  analysed,  together  with  the  force  ol 
impact  as  delected  by  the  "ball  simulation,"  and  the  resuli 
is  presented  as  a  pattern  of  lights  on  an  opaque  ^ 
fronted  panel  "on  which  a  pictorial  representation  of  a 
golf  course  or  portions  thereof  may  be  applied."  A  coin- 
operated  mechanism  controls  the  number  of  shies — pardon. 
"strokes"  he  can  have  for  a  penny.  All  of  this  oatUisUy 
calls  for  complex  electrical  circuits  with  valves,  thyratroiis 
and  what-have-you  which  takes  no  less  than  17  pages  t» 
describe,  with  15  drawings  to  boot. 

The  French  have  a  saying,  "chacun  a  son  goUi."  FoC 
our  goUl  we'll  take  the  rolling  fairway,  sandy  bunker  ido 
lush  velvet  green,  not  a  half-cousin  to  a  juke-box  or  » 
one-arm  bandit. 
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from  our  correspondents  abroad 


:anada 

rt  Deddoii  Expected 

ecting  the  long-term  plans 

Canadian  power  to  the 

ted   to  be  taken  shortly 

nal    Energy    Board.   The 

hearing  applications  from 

for  permission  to  export 

present,  all  power  exports 

under  temporary  permits 

'd  can  complete  hearings 

cases.  Applicants  for  ex- 

r    must    have    contracts 

undertakings    willing    to 

wtr  in  the  US  and  must 

it  is  surplus. 

a  Wator  Headi« 

:  time  in  50  years,  severe 
on  the  Winnipeg  River 
the  shut-down  of  three 
ions,  at  Pine  Falls,  Great 
McArthur  Falls.  Although 
lave  been  made  to  import 
1  Ontario  and  a  further 
Saskatchewan,  a  rationing 
t  necessary. 

ipply 

ire  in  August  which  des- 
)f  the  main  buildings  in 
sction  of  Baie  Verte  also 
>ower  station  which  was 
id  and  operated.  At  the 
;  Government,  the  New- 
ht  and  Power  Co.  have 
i  town's  system  and  it  is 
new  generating  unit  will 
m  before  Christmas. 

for  ReveMoke 

ceremony,  the  Cranberry 
lectric  project,  about  15 
'  Revelstoke,  was  inaugu- 
oject  now  includes  four 
1  a  capacity  of  2  MW. 

AMERICA 

:t  in  the  Argentine 

It  for  the  construction  of 
er  station  under  the  El 
;lectric  project  has  been 
Agua  y  Energia  and  the 
The  cost  of  the  project 
I  million  pesos.  It  is  also 
arge  the  Chivilcoy  power 
stimated  cost  of  190  mil- 


New  Station  for  Colombia 

It  is  reported  that  the  Bogota  Electric 
Co.  is  planning  to  construct  a  33  MW 
thermal  power  station  near  Tocancipa, 
about  25  miles  north  of  the  capital. 

Japanese  to  Study  Brazilian  Power 

Power  potential  of  the  River  Parana, 
near  Sete  Quedas,  is  to  be  studied  by 
a  Japanese  team  with  a  view  to  con- 
structing a  number  of  power  stations 
utilising  falls  in  the  region.  The  com- 
pany handling  the  scheme  is  the  Com- 
panhia  Hidroelectrica  das  Sete  Quedas, 
who  were  responsible  for  constructing 
the  first  section  of  the  Pedreira  plant. 

U.S.S-R, 

Natual  Steam  Power  Pio ject 

Following  a  survey  of  underground 
steam  generation  by  volcanic  activity,  the 
USSR  has  decided  to  construct  a  power 
station  in  the  Kamchatka  district  with 
two  low*pressure  turbines  rated  between 
2-5  MW  and  3  MW,  in  the  valley  of 
the  River  Pauzhetka.  Boreholes  drilled 
during  the  exploratory  stage  yielded  up 
to  150  tons  of  steam/hr.  It  is  proposed 
to  design  larger  stations  with  capacities 
from  50  MW  to  100  MW  following  the 
conclusion  of  geological  surveys  which 
wiU  begin  in  1962. 

Another  Volga  Hydro  Station 

Claimed  as  the  world's  largest  hydro- 
electric power  station,  the  2,500  MW 
hydro-electric  plant  at  Stalingrad  on  the 
Volga  came  into  full  production  recently. 
Stalingrad  is  the  seventh  of  ten  hydro 
stations  being  constructed  along  the 
Volga  and  its  tributary,  the  Kama.  The 
station  will  enable  a  unified  grid  system 
to  be  operated  west  of  the  Urals.  Three 
other  hydro-electric  plants  on  these 
rivers  are  nearing  completion,  each  with 
a  capacity  exceeding  1,500  MW. 

AUSTRALIA 


Consultants  Recommend  Merger 

Savings  of  £50,000  rising  to  £170,000 
by  1965  would  be  possible  by  merging 
the  Brisbane  City  Council  and  Southern 
Electricity  Authority  undertakings,  say 
the  British  consultants,  Merz  and 
McLellan.  This  recommendation  was  re- 
ferred to  by  Mr  Smith,  the  State  Elec- 
tricity Commissioner,  when  he  presented 


the  annual  report.  Some  of  the  consul- 
tants' recommendations  have  already 
been  implemented,  said  Mr  Smith,  and 
others  were  under  consideration.  He  said 
the  Commission  were  interested  in  the 
use  of  natural  gas  for  power  production 
at  Roma  and  were  watching  the  alu- 
minium development  plans  with  a  view 
to  new  power  stations  on  the  open-cast 
coal  fields  in  Central  Queensland.  In 
the  year  under  review,  over  £10  million 
was  spent  on  electrical  development  and 
18,000  new  customers  were  connected. 

Alomininm  Plant  Expansion 

A  rise  in  aluminium  production  at 
the  Aluminium  Corporation's  Bell  Bay 
Works  to  28,500  tons/annum  will  in- 
crease electricity  requirements  to  67  MW, 
possibly  by  1963.  This  was  stated  by  the 
Premier,  Mr  Reece,  in  the  House  of 
Assembly  recently  when  he  gave  notice 
of  the  BiU  to  approve  the  sale  of  the 
aluminium  undertaking  at  Bell  Bay.  A 
second  high  voltage  transmission  line 
between  Trevellyn  and  Bell  Bay  would 
supply  the  additional  pbwer,  and  sur- 
vey work  for  the  line  is  now  under  way. 
Expansion  would  also  necessitate  new 
power  generation  facilities  in  the  future. 
The  Bell  Bay  expansion  forms  part  of 
a  vast  aluminium  project  in  Australia 
and  New  Zealand  referred  to  in  Elec- 
trical Times  for  24  Nov.,  which  is 
being  undertaken  by  the  American 
Kaiser  Aluminium  Chemical  Corpora- 
tion and  the  British  Consolidated  Zinc 
Corporation.  Expenditure  in  Australia 
may  amount  to  £125  million  in  the  next 
six  years  and,  in  addition  to  increasing 
the  Bell  Bay  smelter  capacity  to  60,000 
tons,  plans  are  in  hand  for  a  360,000 
tons/annum  aluminium  plant  and  bauxite 
mine  at  Weipa  in  Queensland. 

The  possibility  of  aluminium  develop- 
ments at  Weipa  strengthens  the  view  ex- 
pressed in  some  quarters  that  a  large 
new  power  station  should  be  built  on 
the  Callide  coal  field. 

Aluminium  Tanked  Tranrformen 

A  contract  for  three  240  MVA,  16-5/ 
348  kV  three-phase  generator  transfor- 
mers has  been  awarded  to  Ferranti.  The 
transformer  contract,  valued  at  over 
£400,000,  has  been  placed  by  the  NSW 
Electricity  Commission  for  the  Vales 
Point  station,  about  70  miles  north  of 
Sydney.  The  transformers  will  have  high- 
speed on-k>ad  tap  changing  gear  and, 
to  reduce  weight  for  transportation,  they 
will  be  enclosed  in  aluminium  tanks. 


Personalities 


Bkctik*]  Times,  22  Decanber.  IHO 


in  the  industry 


Mr  R.  W.  Dowitu  Mr  R.  Mofgon  Mr  A,  W.  Sinclair  Mr  E.  R.  Acraman  Mr  A.  H.  W.  Dtll 


Deputy  geoeral  manager  of  MK  Elec- 
tric Ltd.  lioce  iaauary,  1958,  Mr  R.  W. 
Dowselt,  A5Soa\TE  i.e.e.,  has  been 
appointed  a  director  of  the  company  as 
from  2  Jan.,  1961.  Mr  Dowsetl  joined 
MIC  over  36  yean  ago  and  has  b«ea 
an  executive  director  since  t944. 

Formerly  sales  manager,  Mr  R. 
MorgsB  has  joined  the  board  of  Morphy- 
Rtchards  (Cray)  Ltd.  as  home  market 
sales  director,  and  Mr  A.  W.  Sinclalr 
bas  been  made  a  mciiibcr  of  the  board 
of  Morphy-Richards  (Astral)  Ltd.  with 
the  position  of  sales  director.  Mr  Morgan 
started  with  Morphy-Richards  21  years 
ago  and  represented  the  company  in 
Lancashire,  Yorkshire  and  then  London 
and  the  Home  Counties  before  being 
appointed  sales  manager  five  years  ago. 
Mr  Sinclair  joined  the  Astral  Co.  in 
1930  as  sales  manager  but  left  them  in 
August,  1959.  to  take  up  a  similar  post 
for  the  Electrical  Diviiion  of  Parkinson 
Cowan  Appliances  Ltd.  He  relinquished 
that  position  about  the  middle  of  this 
year  and  was  with  Merseyside  Engineer- 
ing (Refrigeration)  Ltd.  for  a  short 
period  until  rejoining  Morphy-Richards 
(Astral)  recently. 

Members  of  the  Electricity  Board  for 
Northern  Ireland  have  been  reappointed 
to  continue  in  office  for  a  further  two 
years.  They  are;  Mr  J.  Walker  (chair- 
man), and  Messrs  A.  G.  Algco,  G. 
Matthews.  J.  R.  W.  Morland,  A.  SbieUs 
and  W.  D.  Smyth. 

Mr  R.  Cox,  works  manager  of  Low 
Moor  Fine  SteeU  Ltd.,  and  Mr  B.  P. 
Yates,  F.C.I.S.,  director  of  Low  Moor 
Alloy  Steelworks  Ltd.  and  Brayshaw 
Furnaces  Ltd.,  have  been  appointed 
additional  directors  of  Low  Moor  Fine 
Steels  Ltd. 

Two  special  directors  of  the  York- 
shire Switchgear  and  Engineering  Co. 
Ltd.  have  been  appointed.  They  are: 
Mr  G,  E.  Lowe,  who  has  been  chief 
engineer  since  1950,  prior  to  which  he 
was  chief  draughtsman  and  chief  de- 
signer successively,  having  joined  the 
company  in  1939;  and  Mr  A.  R.  RamliM, 


AJ><.I.E.E.,  who  has  been  technical  sales 
manager  since  1956.  Mr  Rumfiit  joined 
the  company  in  1941  as  chief  test  en- 
gineer following  which  be  served  with 
the  Yorkshire  Division  of  the  Central 
Electricity  Authority  and  returned  to 
the  company  in  1950  as  technical 
manager. 

Mr  E.  R.  Acraman  has  been  appointed 
a  director  of  Pope's  Electric  Lamp  Co. 
Ltd.  He  has  been  sales  manager  of  the 
company  for  the  past  four  years  and  wiU 
continue  to  be  primarily  concerned  with 
sales  promotion  activities. 

Chief  engineer  of  A.  Reyrolle  and  Co. 
Ltd..  Mr  W.  Gray,  m. i.e.e.,  a.m.i.mecu.e., 
has  been  co-opted  to  the  board  of  the 
company.  Mr  Gray  was  educated  at 
Sunderland  Technical  College,  and  after 
serving  an  apprenticeship  in  marine 
engiDeering.  was  employed  by  a  Man- 
chester firm  nunufacturing  steam  and 
diesel  engines.  He  joined  Reyrolle  and 
Co.  in  J929,  and  after  service  in  various 
sections  of  the  Engineering  Department 
he  was  eventually  appointed  enginecr-in- 
charge  of  the  protection  and  control  unit. 
In  1954  he  became  assistant  chief  engin- 
eer and  four  years  later  was  promoted 
to  his  present  position. 

Mr  R.  C  Ray  has  been  appointed 
sales  manager  of  Wild-Barfield  Electric 
Furnaces  Ltd.,  his  operations  also  cover- 
ing the  subsidiary,  the  Applied  Heat  Co, 
Ltd.  Mr  Ray  joined  the  design  and 
drawing  office  of  Wild-Barfield  in  July, 
1937,  and  continued  studies  at  the 
Northampton  Polytechnic,  After  service 
in  the  RAF,  during  which  he  was 
awarded  the  D,F.M,  and  subsequently 
commissioned,  he  rejoined  the  company 
in  1946  and  moved  to  the  sales  office, 
of  which  he  was  appointed  manager  in 
1957.  Mr  Ray's  new  appointment  is  part 
of  an  internal  reorganisation,  most  of 
which  was  carried  out  earlier  this  year. 
Under  this  Mr  W.  R.  Brew  became 
executive  manager  (engineering),  IVb- 
F.  L.  Gladwin  was  made  executive 
manager  (commercial)  and  Mr  O.  V. 
Metcalfe,  executive  manager  (produc- 
tion). 


Sales '  manager  of  Chloride  Batierin 
Ltd.,  Mr  A.  C  Stewarl  is  approachioi 
retirement  age  and  will  not  be  movini 
to  the  firm's  Clifton  Junction  Wks  to 
where  the  Technical  Production  anil 
Sales  Departments  are  transferring  an 
2  Jan.  He  will  be  succeeded  by  Mr 
H.  A.  Grlfflth-Jonct  on  completioD  of 
the  move,  but  Mr  Stewart's  servicn  ut 
being  retained  in  a  consultant  capacity 
until  he  retires.  Mr  Stewart,  who  hu 
been  sales  manager  since  June,  l!Ji. 
after  a  year  as  assistant  sales  muasa. 
joined  At  company  in  1921  and  wu 
for  24  years  manager  of  Drydex  <b; 
battery  sales. 

The  Eastern  Electricity  Board  baw 
appointed  Mr  A.  H.  W.  Dell,  ajm.ix. 
as  accountant  of  their  Norfolk  sub-iR> 
in  succession  to  Mr  L.  W.  toiii*, 
k.im.tjl.,  A.SA.A.,  A.CJ.S.,  who  has  oka 
up  a  similar  position  at  the  Boird'i 
Northmet  sub-area  ('ESH,  page  109).  Mr 
Dell  started  his  career  in  the  Noraidi 
Borough  Treasurer's  Department,  later 
moving  to  the  West  Ham  Coipotsti*''' 
as  personal  assistant  to  tbe  boroutli 
treasurer.  He  joined  the  Eastern  Bo*til 
and  the  Norfolk  sub-area  itt  June,  IM, 
in  the  sub-area  accountant's  department 
being  promoted  to  principal  asslslanl 
(final  accounts)  and  first  assistant  to 
the  sub-area  accountant  in  1952.  He 
recently  attended  a  joint  managemeiit 
course  at  Horsley  Towers. 

Cable  and  Wireless  Ltd.  announce  that 
Mr  A.  S.  Pndner,  M.B.E..  a.m.i.e£, 
A.M.B.i.B.E.,  formerly  area  engineer.  West 
Indies,  is  to  be  an  additional  assbtui 
engineer-in -chief.  In  addition.  Mr  R.  A. 
Itice,  A.A.c.CA,,  assistant  accountant,  ii 
to  be  deputy  chief  accountant  in  suc- 
cession to  Mr  A.  J.  SDwood,  who  ittites 
on  31  Dec.,  1960,  Mr  W.  L  Metctc, 
A,A,cx:.A„  will  be  assistant  accountant  in 
place  of  Mr  Rice,  and  Mr  P.  A. 
McCann,  head  of  Traffic  CirculatioD 
Section,    is    to    bo    an    assistant   tratBc 


•  DenoUi   rtvision   to  the   "Elecfriciiy 
Supply  Handbook,  I960" 


rical  Times,  22  December,  I960 


ager  in  successioD  to  Mr  V.  A.  WU- 
s,  who  also  retires  on  31  Dec.  Mr 
ler  joined  Cable  and  Wireless  Ltd. 
inuary,  1934.  His  first  overseas  post- 
was  to  Bermuda  as  assistant  engineer 
938  and,  after  a  short  spell  as  assis- 
electrician  on  a  cable  ship,  be 
:d  in  Athens  and  Haifa.  He  went 
.ona  in  1950  to  be  assistanl  engineer 
barge  of  the  company's  field  wire- 
unit.  In  1952  he  was  awarded  the 
£.  for  canying  out  duties  in  Korea 
beyond  the  call  of  duty.  Later  he 
:d  in  Kong  Kong  and,  in  August, 
',  he  was  appointed  branch  and  area 
oeer  in  Barbados,  visiting  many  of 
company's  stations  in  the  West 
:s.  He  relumed  to  England  on 
ec.  to  the  Engioeer-in-Chiefs  DepL 

le  Crown  Agents  for  Ovenea 
em:iKnIs  and  Administrations  have 
linted  Sir  lamtt  FarqiiliafnMi, 
ral  manager.  East  African  Railways 
Harbours,  as  engineer-in-chief  in 
*  office  to  succeed  Str  RcgiiuM 
lor,  who  retires  on  30  April  next, 
le  Minister  of  Power  has  rc- 
linled   Mr  D.  Bellanij,  cb.e.,   d.l., 

VJi.,    COMP.I.E.E..     FJl.ECON.S.,     F.S.S., 

hairman  of  the  Yorkshire  Electricity 
~d  for  a  further  period  of  one  year. 
P.  Bnchanm,  j.p.,  is  retiring  from 
-time  membership  of  the  Board  at 
end  of  December  on  completion  of 
;erm  of  office  (*ESH,  page  141).  Mr 
imy  has  been  chairman  of  the  YEB 
:  early  in  1952,  having  previously 
I  manager  of  the  Board's  No.  6  sub- 


eputy  overseas  manager  to  British 
laled  Callender's  Cables  Ltd.  since 
',  Mr  T.  E.  H.  Birley,  O.B.E.,  has 
ed  after  40  years'  service  with  the 
pany.  Bom  in  Manchester  in  1898 
educated  at  Marlborough  and  Pem- 
:e  College.  Cambridge,  where  he  woo 
Classical  Scholarship  in  1916,  Mr 
;y  served  as  a  pilot  in  the  Royal 
□g  Corps  and  joined  Macintosh 
le  Co.  Ltd.  in  1920.  He  transferred 
trilish  Insulated  Cables  Ltd.  m  1936 
n  Macintosh  became  absorbed  by 
BI  Co.  and  served  that  concern  on 
y  trade  association  committees  until 
outbreak  of  war.  From  1942  to  1945 
up-Captain  Birley,  as  be  then  WM, 
assistant  secretary  on  the  War 
inet  Secretariat  in  Washington  and 
his  services  there  he  received,  in  1947, 


the  American  Legion  of  Merit — Degree 
of  Officer.  The  importance  of  his  work 
in  America  was  also  recognised  in  the 
1946  New  Year's  Honours  list  by  the 
award  of  the  O.B.E.  After  the  war  he 
returned  to  BICC  as  special  representa- 
tive on  overseas  sales  and  in  1950  be- 
came regional  manager  for  Central  and 
South  America. 

Well  known  in  the  electrical  acces- 
sories field,  Mr  P.  E.  WhcaUand  has 
retired  from  the  General  Electric  Co. 
Ltd.  after  47  years'  service.  He  started 
with  the  company  in  1913  and,  rejoining 
them  after  war  service,  worked  in  the 
various  sales  departments.  To  gain  ex- 
perience he  then  spent  some  time  with 
his  family  contracting  business  and  with 
Servial  Refrigerating  Co.  He  became 
assistant  manager  of  the  Electrical  Ac- 
cessories Department  of  the  GEO  in 
1946  and,  subsequently,  was  appointed 
manager  in  1949.  In  1958  he  was  made 
deputy  manager  of  Installation  Equip- 
ment Division.  Mr  Wheatland  was  a 
member  of  the  BE  AM  A  Accessories 
Section  Standing  Committee  and  was 
chairman  for  one  year.  He  also  served 
on  the  AMEWA,  the  SSFG  Section 
Standing  Committee,  the  NICEIC  and 
was  a  member  of  the  BSl  for  ELE/4. 
He  was  also  the  company's  representa- 
tive on  the  Fair  Trading  Council,  Mr 
Wheatland's  chief  hobby  is  his  garden 
and,  on  his  retirement,  his  many  friend* 
in  the  company  subscribed  towards  a 
fully  equipped  greenhouse  for  his  new 
home  at  Ring  wood,  Hampshire. 

Three  staff  promotions  at  the  Electrical 
Research  Association  are  announced.  Mr 
L.  Gosland,  b.sc<eno.),  m.i.e.g.,  becomes 
deputy  director,  in  addition  to  his  posi- 
tion of  research  manager  which  he  will 
continue  to  bold;  and  Mr  C  G.  GarioB, 
M.i.E.e.,  and  Mr  E.  W.  Goldlng,  o.b.e., 
M.sc.(TXCH.),  M.I.E.E.,  M.AM.i.E.E.,  are 
appointed  assistant  directors.  Mr  Garton 
will  continue  as  head  of  the  Materials 
Department  of  the  ERA  and  Mr  Golding 
will  continue  as  head  of  Rural  Electrifi- 
cation and  Wind  Power  Department  and 
also  as  overseas  liaison  officer.  Mr  Gos- 
land was  educated  at  Tain  Royal 
Academy,  Ross-shire,  and  Glasgow 
University.  He  did  his  electrical  training 
with  Barr  and  Stroud,  Glasgow,  and 
joined  ERA  in  1925.  He  is  chairman  of 
the  Commission  Mixte  Internationale 
pour  la  Protection  des  Lignes  de  Tele- 


communications et  des  CanaUsalions 
Soutenainea  (CMI).  He  is  also  chair- 
man of  the  CIGRE  sub -committee  on 
radio  and  telephone  interference  and  has 
been  a  member  of  the  committee  of  the 
supply  section  of  the  lEE.  Mr  Garton. 
who  is  currently  chairman  of  the 
Measurement  and  Control  Section  of 
the  lEE,  was  educated  at  the  Rugby 
College  of  Technology  and  received  his 
industrial  training  with  British  Thomson- 
Houston.  He  was  with  the  All  Union 
Electro-Technical  Institute  in  Moscow 
from  1933  to  1937  when  he  joined  the 
ERA  and  has  been  head  of  their 
Materials  Department  since  1946.  Mr 
Golding  was  educated  at  the  Manchester 
College  of  Technology  and  received  his 
early  training  with  Metro politan-Vickers. 
He  has  been  with  ERA  since  1945.  Prior 
to  this  he  was  a  lecturer  in  electrical 
engineering  at  Nottingham  University, 
Mr  Golding  is  a  member  of  the  Arid 
Zones  committee  of  UNESCO  and 
numerous  other  associations.  He  has 
written  several  standard  text-books  and 
has  travelled  extensively,  being  particu- 
larly well  known  for  his  activities  in 
connection  with  rural  electrification  and 
wind  power. 

Mr  W.  T.  James  has  resigned  from 
the  board  of  the  British  Electric  Traction 
Co.  in  view  of  his  impending  re- 
tiremenL  Mr  Paul  Adoriu  has  been 
appointed  to  the  board  to  fill  the  vacancy. 


Mr  Philip  V.  Smmncr  has  announced 
his  intention  of  retiring  as  chairman  of 
Diclo^apb  Telephones  in  lune,  1961. 
It  is  his  intention  to  remain  an  ordinary 
director  of  the  company. 

Johnson  and  Phillips  Limited  announce 
that  following  the  retirement  of  Mr 
W.  J.  Rkhards,  chairman  and  chief 
executive  of  Johnson  and  Phillips  (Aus- 
tralia) Pty.  Ltd.,  and  Mr  F.  N.  Sldnner, 
managing  director,  changes  have  occurred 
in  the  administration  of  their  Australian 
subsidiary,  and  that  Mr  A.  E.  Woollas- 
ton,  formerly  general  manager,  overseas, 
has  been  appointed  managing  director. 
Mr  Richards  and  Mr  Skinner  are  both 
very  widely  known  in  Australia  in  elec- 
trical circles  and  retire  after  long  and 
distinguished  service  with  the  company. 
Mr  Richards  joined  the  J,  and  P.  Aus- 
tralian organisation  in  1928  and,  after 
some  years  as  general  manager,  was 
appointed  chairman  and  chief  executive 
of  all   the  company's  interests  in  Aus- 
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tralia,  in  November,  1949.  It  was  largely 
due  to  Mr  Richards*  Instigation  that  the 
switchgear  factory  at  Liverpool,  near 
Sydney,  was  established.  Mr  Skinner  is 
retiring  for  health  reasons.  He  has  been 
with  the  J.  and  P.  Sydney  branch  for 
29  years .  and,  afto:  many  years  as 
manager  of  the  branch,  he  was  appointed 
managing  director  of  J.  and  P.  (Australia) 
Pty.  Ltd.  at  the  beginning  of  1959.  Mr 
WooUaston,  who  joined  J.  and  P.  in 
1945  as  managing  director,  now  becomes 
responsible  for  all  J.  and  P*8  affairs  in 
Australia.  After  service  with  Bombay 
branch,  Mr  WooUaston  set  up  the  J.  and 
P.  manufacturing  branch  in  Karachi  and, 
in  1956,  returned  to  London  to  take  up 
the  post  of  general  manager,  overseas, 
which  he  held  until  his  recent  appoint- 
ment. 

Due  to  ill-hsalth  Mr  WiUiam  HiO  has 

resigned  froT)  the  position  of  sales 
director  of  Burco  Ltd.,  and  the  com- 
pany's sales  and  all  sales  personnel  is 
now  controlled  by  Mr  Kenneth  B.  Hol- 
man,  general  sales  manager. 

Mr  P.  Winter  has  been  elected  execu- 
tive director  of  Easiclene  Porcelain 
Enamel  (1938)  Ltd. 

Mr  J.  P.  V.  Woollam  has  been 
appointed  deputy  chairman  of  Simon- 
Carves  Ltd.  He  joined  the  company-  in 
1916  and  was  appointed  a  director  in 
1945  and  a  joint  managing  director  in 
1953.  He  is  also  a  director  of  the  holding 
company,  Simon  Engineering,  and  of 
several  subsidiary  and  associated  com- 
panies. 

Technical  engineer  with  Hackbridge 
and  Hewitti9  Electric  Co.  Ltd.,  Mr  H.  E. 
Forrest,  a.m.le.e.,  left  last  week-end  for 
a  five-week  visit  to  India,  calling  at 
Bombay,  Madras  and  Delhi  before  re- 
tiutiing  to  England  via  Colombo. 

Engineer  of  No.  2  sub-area  of  the 
Yorkshire  Electricity  Board  for  the  past 
four  years,  Mr  J.  S.  Yates,  M.I.E.E.. 
A.M.B.I.M.,  has  been  promoted  to  deputy 
chief  engineer  to  the  Board  in  succes- 
sion to  Mr  P.  C.  Phillips,  b.sc.,  m.i.e.e.. 
who  is  now  the  Board's  chief  engineer, 
as  we  earlier  reported  (^ESH,  page  141 
and  143).  Prior  to  going  to  the  Hud- 
dersfield  sub-area,  Mr  Yates  was  section 
head,  planning  and  development,  at  the 
No.  2  (Bolton)  sub-area  of  the  North 
Western  Electricity  Board. 

After  40  years'  service  with  Super- 
lamp  Ltd.,  Mr  L.  G.  Lyon,  a  director 
and  general  manager  of  the  company, 
retires  at  the  end  of  this  month.  His  col- 
leagues presented  him  with  a  tape 
recorder  at  a  farewell  party. 

General  Manager  of  the  General 
Electric  Co.'s  Magnet  Works,  Mr  A.  R. 
Green,  f.c.i.s.,  is  retiring  on  31  Dec. 
after  40  years'  service  with  the  company. 
He  started  initially  in  the  Accounts 
Department  at  Witton  and  in  1924  be- 
came assistant  accountant,  Engineering 
Works,  Witton.  By  1929  he  was  chief 
accountant  of  the  Magnet  Works  and 
was  appointed  manager  of  the  works. 
Mr   Green   started   the   Swinton   Works 


in  1945  and  acted  as  joint  general 
manager  of  the  Magnet  and  Swinton 
Works.  In  1957  he  became  general 
manager  of  both  works,  but  he  recently 
relinquished  his  post  as  manager  of  the 
Swinton  Works.  In  1957  he  was  elected 
a  director  of  the  Parkhail  Pottery  Co. 
Ltd.— a  GEC  subsidiary  and  from  1957- 
59  he  was  a  director  of  the  Irish  AET 
Works. 


Sales  manager  with  B.  and  F.  Carter 
and  Co.  Ltd.,  Mr  V.  L.  Piimoclc,  M.S.M.A., 
has  been  appointed  to  the  board  of 
directors  of  the  company. 

OBITUAnT 

Mr  W.  W.  Cook,  M.I.E.E.,  m.lcl. 
formerly  a  consulting  engineer,  died  oo 
16  Dec.,  aged  93. 


NEW  LITERATURE 


Garcke's  Manual  of  Electtldty 
Supply  1959-60 

THE  long  line  of  Garcke's  Manuals 
comes  to  an  end  with  this  fifty- 
seventh  edition,  but  that  does  not  detract 
from  the  value  of  this  volume  which 
fully  maintains  the  tradition  of  its  pre- 
decessors. The  presentation  follows  that 
of  earlier  editions,  with  a  general  sur- 
vey of  electricity  supply  progress  in 
Britain,  followed  by  operational  statis- 
tics of  generating  stations,  and  the  area 
boards  down  to  district  level.  A  section 
with  similar  details  of  undertakings  in 
Scotland  and  Ireland  is  followed  by 
financial  and  other  particulars  of  many 
manufacturers,  a  list  of  associations  and 
a  directory  of  personnel,  all  compiled 
with  a  great  deal  of  care.  Originally 
compiled  imder  the  direction  of  the  late 
Emil  Garcke,  the  Manual  has  come  to 
be  regarded  as  an  institution  in  many 
reference  libraries  and  there  will  be 
genuine  regret  at  its  cessation.  Its  first 
edition,  published  in  1896,  a  copy  of 
which  we  still  hold  in  our  files,  refers 
to  the  industry  then  having  upwards  of 
£50  million  of  capital  invested  in  it, 
but  that  included  telephone,  telegraph 
and  traction  companies.  How  times  have 
changed!  And  now  Garcke*s  stops.  Pub- 
lished by  Electrical  Press  Ltd.,  756  pages, 
Si  in.  by  5i  in.  Price  £4  4s. 


Uses  of  Electricity  In  the  Oil 
Industry 

edited  by  E.  A.  IV.  Reeves, 

D.r.H.,  A.nA.I.E.E. 

ONE  of  the  fascinations  of  electrical 
engineering  is  that  it  embraces  every 
industry  without  exception.  The  engineer 
of  experience  may,  when  changing  jobs, 
find  himself  in  an  entirely  new  field 
which,  electrically,  differs  little  from  the 
last  or  in  one  which  has  its  own  special 
electrical  problems,  hazards,  etc.,  with 
its  established  techniques  of  dealing  with 
them.  Such  an  industry  is  oil,  from  dril- 
ling, pumping  and  transporting  to  pro- 
cessing in  the  refinery. 

Should  an  engineer  be  contemplating 
joining  an  oil  company,  this  book  will 
be  invaluable  to  him.  It  is  not  just  a 
textbook  written  by  an  individual;  it  is 
a  series  of  contributions  by  22  specialists 
from  oil  companies,  research  organisa- 
tions   and    manufacturers    of    electrical 


equipment  for  hazardous  environments, 
neatly  brought  together  and  prefaced  by 
the  editor.  There  is  also  much  whkh 
could  equally  apply  to  mining  aod 
certain  chemical  industries.  Published  by 
Ernest  Benn,  286  pages,  9  in.  by  6  in. 
Price  508. 

Transformers  and  Generators  for 
Power  Systems 

by  R,  Langlois-Berthdot 

THIS  translation  from  the  original 
French  context  by  Lt-Col  H.  M. 
Clarke,  of  King's  College,  is  actually  two 
books  in  a  single  volume.  The  fint,  of 
227  pages  with  53  pages  of  references, 
deals  with  transformer  theory  and  design; 
the  second,  of  161  pages  with  another 
53  pages  of  references,  coven  similar 
aspects  of  the  synchronous  machine,  both 
as  a  single  generator  or  operating  in 
parallel  with  others.  The  translation 
shows  little  evidence  as  such;  it  could 
easily  have  been  mistaken  for  the 
original.  The  style  is  concise  and  the 
mathematics  clear.  Though  aimed  at  the 
student — as  a  companion  to  a  previous 
work.  Electro-magnetic  Machines^  by  the 
same  author — it  is  also  useful  to  the 
practising  engineer  concerned  either  with 
design  or  operation. 

The  extensive  references  are,  perhaps, 
of  questionable  value  to  the  student  who 
may  not  have  access  to  them;  nor  is 
there  much  point  in  leaving  some  un- 
translated. One  of  the  clearer  textbooks 
on  the  subject.  Published  by  MacDooald 
and  Co.,  533  pages,  8i  in.  by  5i  in. 
Price  658. 


BOOKS  RECEIVED 

The  15  Wonders  of  the  World,  by  R. 

Poirier.  Account  of  15  major  engioeenng 
feats  in  history,  ranging  from  the  Tower 
of  Babel  and  the  Pyramids  to  the  Voip 
and  Tennessee  hydro  schemes  and  the  Oak 
Ridge  atomic  power  project.  Published  by 
Victor  GoUanz  Ltd.,  400  pages,  8i  in.  by 
5i  in.  Price  25s. 

An  lotrodnction  to  Eiectrotediaolocr,  by 

S.  J.  Kowalski.  Text-book  for  Part  1  Applied 
Electricity  paper  for  London  B.Sc.(Eng.) 
deeree.  Published  by  Chapman  and  HaU 
Ltd.,  301  pages,  8i  m.  by  H  in.  Price  3Ss. 

Basic  Ultrasonics,  by  C.  Glickstein. 
American  book  giving  elementary  intro- 
duction to  subject^  covering  equipment  aod 
applications.  Published  by  Cnapman  aod 
Hall,   137  pages,  9i  in.  by  6  in.  Price  32i. 


Electrical  Times,  22  December,  1 


60-ton 

noattttg  erane 

ELECTRICAL  EQUIPMENT 
OF  THE  "SAMSON" 


THE  new  60-ton  twin-screw  floating  crane  "Samson," 
commissioned  earlier  this  year  by  the  Mersey  Docks 
and  Harbour  Board  for  Liverpool  Docks,  is  diesel- 
electric  powered  with  electrical  equipment  supplied  by  the 
GEC.  The  hull  has  an  overall  length  of  183  ft,  a  breadth 
of  56  ft,  and  the  crane  has  a  capacity  of  60  ton  up  to  a 
radius  of  78  ft  8  in.  with  an  auxiliary  hoist  of  25  ton 
up  to  a  maximum  radius  of  93  ft  8  in.  A  power-driven 
counterbalance  and  derrick  hoist  is  also  incorporated. 

Propulsion  is  by  two  400  h.p,  motors  with  Ward- 
Leonard  control  supplemented  by  a  200  h.p,  bow-steering 
pump  capable  of  exerting  a  two-ton  thrust  in  either 
direction.  Control  of  propulsion  is  from  engine-room  tele- 
graphs on  the  bridge  mechanically  linked  to  the  panels 
in  the  engine-room,  with  facilities  for  local  control. 

Power  for  the  130  h.p.  crane  hoists  and  the  73  h.p, 
derrick  motor  is  obtained  from  a  107  kW  Ward-Leonard 
set.  Slewing  and  ballast  motors,  the  former  of  45  h.p. 
and  the  latter  of  20  h.p.,  are  series  wound  and  are  supplied 
from  the  220  V  auxiliary  generators.  At  the  crane  control 
desk  a  central  three-position  switch  enables  either  of  the 
crane  hoists  or  the  derrick  motor  to  be  selected  for  control 
from  the  lever  type,  nine-notch  controller  which  operates 
on  the  separately-  and  self-excited  fields  of  the  Ward- 
Leonard  set  On  the  console  to  the  right  is  the  control 
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Cifcuiljiiairam  of  crone  and  prapuliionj^uipment  on  Che  "Somson" 

for  the  ballast  motor  with,  above,  the  instruments  and 
ballast  position  indicator;  on  the  left  is  the  slewing  motor 
control  with,  above,  hoist  selector  indicator  lights,  Ward- 
Leonard  controls  and  limit  switch  override  buttons. 

The  two  main  generators  are  rated  at  330  kW,  440  V  d.c. 
and  these  supply  the  propulsion  motors.  They  are  driven 
by  900  h.p.,  6O0  r.p.m.  Paxman  YLXZ  diesej  engines,  to 
which  they  arc  coupled  by  Twiflex  articulated  flexible 
couplings.  Also  on  the  same  shaft  are  the  300  kW,  220  V 
auxiliary  generators  which  supply  the  crane  hoist  sets  and 
other  motors.  The  rating  of  the  latter  is  such  that  a  single 
generator  is  capable  of  supplying  the  entire  crane  and 
service  load.  Two  30  kW,  220  V  diesel  sets  provide  power 
for  essential  services  when  the  main  units  arc  shut  down. 
All  electrical  equipment  is  fully  provided  with  protective 
devices. 
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Port  main  propulsion  and  aarilioiy  generaton 


View  from  Iht  crone  operoior's  control  desk 
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Conductor  stringing 
calculations 

DETERMINATION  OF  TEMPERATURE  DIVIDING  LINE 
by  E.  M.  Clackson 


SINCE  the  advent  of  suspension-type  construction  in 
the  form  of  wood  pole  transmission  lines,  there  has 
been  a  tendency  to  deviate  from  the  generally 
accepted  equivalent  span  method  of  conductor  stringing. 
This  tendency  may  primarily  have  its  origin  in  the  rather 
lengthy  calculations  required  to  produce  an  equivalent 
span  sag  and  tension  chart  which,  in  turn,  demands  a 
considerable  amount  of  careful  interpretation  on  the  part 
of  the  field  engineer.  Secondly,  there  is  always  the  possi- 
bility that  theoretically  rigid  shackle  poles  will  require 
the  added  expense  of  stays  to  deal  with  unbalanced  loading 
due  to  unequal  equivalent  span  sections. 

The  alternative  method  which  appears  to  have  received 
considerable  attention  in  the  industry  is  to  tension  the 
conductors  throughout  the  whole  length  of  the  line  to  the 
equivalent  tension  of  the  complete  line  (equivalent  line) 
or  to  the  same  tension  that  would  be  obtained  in  the 
maximum  single  span.  This  method,  while  more  economical 
in  some  respects,  will  result  in  the  maximum  working 
tension  being  exceeded  under  certain  conditions  and  the 
minimum  factor  of  safety  required  by  the  Electricity 
Commissioners  not  being  attained. 

This  statement  can  be  substantiated  by  a  glance  at 
almost  any  sag  chart  of  the  equivalent  span  type,  from 
which  it  is  evident  that  at  some  temperatures  the  tension 
will  be  greater  in  the  smaller  spans  while  at  others,  where 
the  temperature  curves  slope  in  the  opposite  direction,  the 
tension  will  be  greater  in  the  larger  spans.  There  is,  in 
fact,  a  definite  dividing  line  somewhere  in  the  temperature 
curves  where  tension  is  constant,  irrespective  of  the 
equivalent  span.  If  this  dividing  line  is  above  the  highest 
practical  erection  temperature,  the  alternative  stringing 
method  could  be  used  with  safety.  Where  the  dividing  line 
is  somewhere  within,  or  even  below,  the  normal  range  of 
erection  temperatures,  it  would  be  dangerous  to  do  so. 

Some  will  maintain  that  the  alternative  equivalent  line 
method  is  more  desirable  in  view  of  its  simplicity  but  it 
must  be  borne  in  mind  that  each  section  of  line  between 
shackle  positions  will,  after  erection,  react  in  a  fashion 
similar  to  the  equivalent  span  of  the  section  and  not  to 
the  equivalent  tension  of  the  complete  line.  This  will  again 
cause  out-of-balance  loading  at  shackle  positions  and  con- 
siderable deflection  of  the  insulator  strings,  particularly 
when  subjected  to  adverse  weather  conditions. 

If  the  alternative  method  is  considered,  before  preparing 
sag  charts  and  templates,  etc.,  for  a  proposed  line,  it  is 
expedient  to  determine  the  exact  temperature  at  which 
the  tension  will  remain  constant  irrespective  of  span  length, 
i.e.,  the  dividing  line.  This  can  be  found  by  referring  to 
the  basic  formula  used  to  determine  tension  variations 
due  to  altered  loading: 

(CiWzL/Tz)^  -  T2 = (CiWiL/Ti)2  -Ti  4-  C^t 

where  Ci=  v'EA/24  (A  is  the  conductor  area  in  sq  in.,  E  is 
the  elastic  modulus  of  the  conductor);  C2=aEA  (a  is  the 
coefficient  of  expansion);  Wi= weight  per  foot  run  of 
conductor  when  fully  loaded  at  Ti,  the  maximum  working 
tension;  Wj= weight  per  foot  run  of  conductor  and  T2=the 


conductor  tension  when  the  temperature  has  risen  or  Men 
by  /^;  L=the  length  of  the  span. 

Any  variation  in  weight  per  foot  run  through  thermal 
expansion  or  contraction  and/or  icing  will  produce  a 
corresponding  variation  in  tension  and  it  can  be  shown 
from  the  sag  formula,  S=WLV8T  that,  for  a  given  con- 
ductor, W/TS  is  a  constant  when  in  an  isolated  span.  But 
at  the  dividing  line  temperature,  the  sag  is  equal  to  that 
obtained  at  the  initial  condition  and  W/T  is  a  constant 
irrespective  of  span  length.  As  a  result,  the  two  quantities 
in  brackets  in  the  above  formula  are  mathematically 
identical  in  this  particular  application,  therefore  it  can  be 
reduced  to: 

T2=Ti-C2r 
That  is 

/=(Ti~T2)/C2 
and,  of  course, 

T,=CriW2)/Wi 
Let  us  consider  a  practical  example.  Assuming  an  0*175 
sq  in.  s.c.a.  conductor  (37/- 110)  with  f  in.  ice  and  8  lb 
wind  at  1T¥  and  a  maximum  working  load  of  4,000  lb. 
Then  Wi= 1-2175  lb/ft,  W2=0-57  lb/ft  and  C8=47-97. 
On  this  basis 

T,=(TiW2)/Wi 

=(4,000x-57)/l-2175 
=  1,872  lb 
r=Cri-T2)/C2 
=(4.000- 1-872)/47-97 
=44-35**F 
Therefore,  the  dividing  line  will  be  44-35  °F  above  the 
initial  temperature;  that  is,  66-35 ^F. 

Let  us  now  prove  the  example  by  finding  the  tension 
at  66*35''F  in  spans  of  200  ft  and  500  ft  using  the  formulae. 
For  a  200  ft  equivalent  span, 
Ci=441-5 
CiW2L=50,330 
(CiW,L/Ti)«=722 

C2/-Ti=-1,873,  (CiW2L/T2)^-T2=- 1,151 
For  (50,330/T2)*-T2= -1,151,  T2=l,872  lb. 

In  this  last  equation  the  tension  T2  is  normally  found  by 
trial  and  error  on  a  slide  rule:  from  the  example  we  know 
the  tension  should  be  1,872  lb. 
For  a  500  ft  equivalent  span, 
CiW2L=  125,800 
(CiWiL/Ti)»=4,515 

C«r-Ti=  - 1 ,873,  (CiW2L/T2)*-T2= 2,642 
For  (125,800/T2)«-T2=2,642,  T2=  1,872  lb. 
The  dividing  line  of  temperature  is,  therefore,  66-35*F. 
This  particular  example  shows  that  it  would  be  unsafe 
to     use    the    alternative    stringing   method,    as   erection 
temperatures  well  in  excess  of  66-35®F  are  prevalent  in 
this  country.  There  are,  however,  many  conductors  where 
the  physical  properties  and  loading  conditions  are  such 
that  the  dividing  line  will  be  well  above  the  range  of 
erection  temperatures,  which  does  suggest  some  measure 
of   justification   for   the   tendency   to   deviate   from  the 
equivalent  span  method  of  conductor  stringing. 
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W€  welcome  contributions  to  this  feature; 
those  published  will  be  paid  for  or  our 
standard  rates.  There  must  be  many  prob- 
lems encountered  in  day^to-^ay  electrical 
work,  or  useful  ideas  or  tools  devised  to 
make  it  easier;  all  make  instructive  reading. 


\lng  Circuit  Hazard 

.LED  to  rectify  a  fault  on  a  light- 
ig  installation  in  a  country  house, 
as  alarmed  as  the  owner  when  he 
ie  that,  on  the  previous  evening, 
switching  on  the  hall  light,  it  had 
I  excessively  brilliantly  and  then 
I  out  When  this  happened  on 
circuits  he  wisely  pulled  off  the 
iwitch  and  sent  for  me.  Moreover, 
lid  reported  that,  on  the  previous 
)on,  she  had  switched  on  a  radio- 
and  smoke  came  from  the  back 

instrument.  Wisely,  she  switched 
j  drew  out  the  plug,  thinking  that 
X  had  broken  down.  The  lighting 
ition  had  previously  been  supplied 
a  private  generating  set  but  had 
:hanged  over  to  the  public  supply 
as  now  fed  from  a  pole-mounted 
irmer,  three-phase  four-wire»  which 
d  an  adjacent  farm, 
ithdrew  all  fuses  and  checked  the 
t>etween  incoming  neutral,  phases 
irth.  The  meter  indicated  no  volts 
;n  the  red  phase  and  earth,  215  V 
:n  neutral  and  earth  and  380  V 
!n  yellow  and  earth.  I  immediately 
j  the  supply  company  who  sent  an 
er  post  haste  to  the  scene.  I  after- 
was  told  that  the  star  point  earth 
:tion  on  the  transformer  had  been 

faulty  while,  at  the  farm,  there 
n  earth  fault  on  the  red  phase 
here  in  the  consumer*s  installation. 
i  diagram  shows,  this  can  lead  to 
ous  voltages  on  a  consumer's 
ics  where  there  is  no  fault. — E.L.O. 
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P<^ —  Consumer's  earth  connection 
"  to  cast-iron  water  mams 

n  circuit  in  the  neutral  nlie  from  a 
Minted  transformer  plus  an  earth  fault 
other  consumer*s  premises  creates 
}i/s  voltages  on  a  domestic  installation 


Low  Voltage  Lampholders 

THE  extending  practice  of  using  low 
voltage  lighting  on  machine  tools, 
etc.,  wholly  to  be  commended,  has,  how- 
ever, its  own  problems.  Chief  of  these 
are  the  softening  of  solder  on  the  lamp 
contacts,  failure  of  plunger  springs  and 
the  use  of  unventilated  metal  shades. 

The  temperature  reached  in  low  vol- 
tage lampholders  is,  to  the  uninitiated, 
rather  surprising.  In  one  case  a  6  V 
18  W  s.b.c.  auto  bulb  mounted  in  a 
small  unventilated  metal  shade  carried 
on  an  adjustable  arm  reached  a  tempera- 
ture far  in  excess  of  that  which  could 
be  touched  with  safety  and  was  cer- 
tainly in  excess  of  the  melting  point  on 
the  soft  solder  on  the  lamp  contacts. 
Admittedly  the  ambient  temperature  was 
high  by  reason  of  the  motors,  pumps 
and  heaters  which  were  part  of  the  re- 
lated machine  tool  installation. 

The  first  step  taken  was  to  replace  the 
soft  solder  on  the  lamp  contacts  by 
h.m.p.  solder.  This  was  done  at  our 
request  by  the  lamp  makers  and  initially 
reduced  the  number  of  failures.  Ulti- 
mately, however,  the  plunger  springs 
failed  presumably  under  the  combined 
heating  effects  of  the  3  A  current  and 
excessive  lamp  cap  temperatures.  The 
final  cure  was  to  fit  small  edison  screw 
holder,  using  s.e.s.  lamps  with  the  same 
lampshades.  It  is  essential  to  realise 
that  the  conditions  are  vastly  different 
from  those  in  motor  car  headlamps  for 
which  the  bulbs  and  holders  were 
originally  designed. — F,S. 

Earth'free  System  Faults 

A  "FAULT  in  the  Dark"  (page  813 
24  Nov.)  could  have  been  brought 
fo  light  much  sooner,  a  busy  service 
engineer  employed  on  more  important 
work  and  the  voltage  regulator  left  un- 
disturbed by  the  installation  of  a  simple 
and  effective  earth  leakage  indicator. 

Used  extensively  on  unearthed  d.c. 
systems,  it  consists  of  two  lamps  of 
equal  voltage  in  series  across  the  bus- 
bars with  the  centre  connection  earthed. 
Any  number  of  these  indicators  may  be 
installed.  For  example,  one  should  be 
sited  at  the  generator  room  with  others 
at  vantage  points  throughout  the  build- 
ing. Fault  indication  is  shown  as  follows: 
An  earth-free  condition  would  be  in- 
dicated by  both  lamps  being  of  equal 
brightness.  An  earth  fault  brought  about 
by  an  earth  on  one  busbar  would  be 
indicated  by  unequal  brightness,  the 
resistance  of  the  earth  fault  determining 
the  amount  of  difference  in  lamp  bright- 
ness. A  high  resistance  fault  would  show 


as  minimum  difference  and  a  low  resis- 
tance fault  as  a  practical  extinction  of 
one  lamp  and  full  brightness  on  the 
other.  A  broken  filament  in  one  indicator 
would  show  as  a  fault  condition  on 
others  but  this  is  rare  because  the  lamps 
normally  operate  at  half  system  voltage. 

Ion  Replies — 

Had  such  a  form  of  indicator  been  in- 
stalled in  the  laboratories,  it  would  not 
have  disclosed  the  fault  earlier  for  the 
simple  reason  that  its  location  lay  at  a 
mid-point  between  the  two  busbars — i.e., 
between  the  50  V  lamp  and  60  V  dropper 
resistance  and  so  corresponds  to  the 
earth  connection  of  another  two-lamp 
indicator  in  parallel.  By  the  same  reason- 
hig,  an  earth  fault  on  the  mid-point 
of  a  motor  shunt  field  winding  would 
not  be  disclosed  until  a  second  fault 
arose.  With  all  such  devices,  there  is  no 
positive  indication  of  faults  occurring  at 
or  near  the  mid-potential  point  on  a 
system.  The  only  safe  indicator  is  an 
earth  leakage  indicator  inserted  in  one 
earthed  bus-connectidn  and,  in  fact,  this 
was  what  was  eventually  installed.  Inci- 
dentally, it  is  important  to  realise  that 
two  apparently  identically  voltage-rated 
lamps  in  series  across  a  higher  voltage 
system  do  not  necessarily  glow  with 
equal  brightness.  They  have  to  be 
selected  on  their  current  rating  as  any- 
one who  has  had  experience  of  series 
lamp  circuits  on  traction  voltages  will 
know.  All  such  lamps  are  rated  for 
current,  not  voltage  alone. — Ion, 

That  Man  Again! 

LAST  year  I  gave  you  my  tip  on  the 
use  of  test-lamps.  Here  is  another 
useful  pointer.  As  a  maintenance  engineer 
I  am  mystified  by  some  of  the  antics 
recommended  in  these  columns  to  dry 
out  electric  motors  which  have  become 
immersed.  My  method  is  to  switch  it  on 
and  keep  it  running.  Sometimes  the 
motor  dries  itself  out  but,  usually,  of 
course,  goes  up  in  flames.  Then  I  send  it 
to  be  rewound  and  it  is  as  good  as  new. 

Another  useful  tip  in  locating  faults. 
If  a  fault  on,  say  a  lighting  circuit,  will 
persist  in  blowing  fuses,  instead  of  try- 
ing to  locate  the  fault,  put  bigger  and 
bigger  fuses  in  until  something  happens. 
Sometimes  the  current  will  blow  the 
fault  clear;  on  others  a  shower  of  sparks 
will  give  away  the  fault  position. 

That  reminds  me.  Does  anyone  want  a 
maintenance  engineer?  My  firm  has  just 
been  gutted  by  fire. — M,  E,  N.  Ace. 


Electrioal  rimes,  22  December,  m 


equipment  for 


Industry 


Rcsin-bonded  ^aai-fibie  tubes 

TUBULAR  components  manufactured 
from  resin-boDded,  helically  wound 
gUss-fibre  rovinsi  are  being  developed 
by  Permali  Ltd.  for  electrical  applica- 
tions. Technique  used  enables  produc- 
tion of  tubes  from  1  in.  to  4  ft  6  in.  dia 
in  lengths  up  to  20  ft.  Among  advantages 
claimed  is  that  maximum  strength  of 
the  material  can  be  developed  in  any 
particular  direction  to  suit  the  mechani- 
cal design  of  the  component  to  be  manu- 
factured. Typical  applications  are  trans- 
former tanks  and  turbulator  pots  for 
high  voltage  circuit-breakers.  Permali 
Lid.,   Gloucester. 

General  purpose  gu  turbine 

NOW  being  distributed  in  this  country 
is  the  US  built  "Saturn"  gag  tur- 
bine, a  general  purpose  main  or  auxiliary 
power  unit.  It  has  a  continuous  rating  of 
1,250  b.p.  at  20.000  r.p.m,  with  a  fuel 
consumption  of  0'6  to  0'63  Ib/h.p.  hr. 
The  machine  is  claimed  to  operate 
efficiently  on  a  number  of  fuels  including 
petrol,  paraffin,  dietel  and  natural  gas 
and  to  give  quick  and  reliable  starting 
under  a  wide  range  of  cUmatic  condi- 
tions. Suitably  geared-dowa.  the  unit 
should  find  useful  application  as  a 
prime-mover  for  standby  electric  genera- 
ting sets.  The  "Saturn"  weighs  only 
9S0  lb  and  has  overall  dimensions  69  in. 
long  by  4S  in.  wide  by  44  in.  high. 
Perkins  Gas  Turbines  Ltd..  Peterborough. 

Distal  rolt/ohn  meter 

TRANSISTOR  circuitry  techniques 
are  made  use  of  in  a  recently  in- 
troduced instrument  which  can  measure 
voltages  from  I  mV  up  to  11  kV  and 
resistance  to  M  megohm.  Readings  are 


displayed  in  digital  form  on  a  lamp- 
projection  type  indicator  on  the  front 
of  the  instrument.  Alternatively,  (here 
is  provision  for  coupling  to  a  line 
printer  or  reperforator  unit,  made  by 
the  same  company,  which  will  per- 
manently record  readings.  The  instru- 
ment thus  lends  itself  to  incorporation 
in  data  logging  systems.  Price  is  £385. 
Venner  Electronics  Ltd.,  Kingston  By- 
pass, New  Maiden,  Surrey. 

Hl^i-speed  batdi  comtcr 

AN  electronic  batch  counter  with 
dckatron  presentation  and  capable 
of  counting  at  a  maximum  rate  of  300/ 
sec  using  photo-electric  viewing  heads, 
is  a  recent  addition  to  the  BIcontrol 
range  of  industrial  electronic  instruments. 
The  total  count  is  displayed  up  to  a 
maximum  of  9S99  and  automatic  reset 
features  are  incorporated.  The  counter 
is  9  in.  deep  by  16  in.  wide  by  13  in. 
high.  A  smaller  counter,  the  BC2,  with 
cyclometer  presentation  has  a  rate  of 
up  to  ten  counts/sec.  Eieclronic  Control 
Engineers,  Wilbury  Way,  Hitchin,  Herts. 

Miniatnre  wander-phig  ud  socket 

DESIGNED  specifically  for  use  with 
printed  circuits,  the  new  "Clix" 
miniature  wander-plug  and  socket  has 
dimensions  conforming  with  the  standard 
0-1  in.  moduk.  Thus,  the  socket  body 
has  a  diameter  of  019  in.,  making  it 
suitable  for  mounting  on  0-2  in.  centres, 
while  the  socket  mounting  pin  is  01]!  in. 
dia  and  7/64  in.  long.  The  plug  body 
is  A  in.  long  by  019  in.  dia  and  has 
a  004  in.  dia  i  in.  long  contact  pin. 
Bodies  are  in  moulded  red  or  black  nylon 
and  contact  surfaces  are  silver  plated. 
AEl  Radio  and  Electronic  Components 
Division.  155  Charing  Cross  Rd.  W.C.2. 


The  Digilog 

THE  Digilog  is  a  metering  device  for 
collating  analogue  signals  from  t 
number  of  sources,  converting  than  to 
digital  form  and  presenting  the  rcniltt 
in  schematic  form  on  a  chart  In  sildi' 
tion,  any  readings  which  depart  from  i 
predetermined  safe  level  are  printed  is 
red  or,  alternatively,  it  could  be  so 
arranged  to  print  only  when  sucb  leveli 
were  exceeded.  The  chart  recorder  hu 
been  specially  developed  to  withituxl 
continuous  24-hr  operation  and  the 
system  can  be  applied  to  such  tiikt  u 
monitoring  the  temperature  distributkn 
pattern  in  nuclear  reactors.  Bt^ley  Mum 
and  Controls,  Purley  Way,  Croydon, 

Dcnm  heater 

A  ROBUST  accessory  for  tpplyini 
heat  to  drums  containing  maleriib 
which  are  viscous  or  solid  at  Donul 
ambient  temperatures,  thereby  faciliti- 
ting  emptying,  the  "Electrothermal" 
drum  heater  is  in  the  form  of  a  St  in. 
wide  band  of  stainless  steel  held  closed 
by  a  stout  coil  spring.  It  will  enciide 
drums  ranging  in  .diameter  from  22i  in. 
to  231  in.  An  enclosed  electric  hcalint 
element  rated  at  2  kW,  200  V  to  250  V, 
provides  the  heating  and  it  has  beta 
designed  specifically  for  40  gall  to  31)  gill 
capacity  drums.  The  weight  of  the  uoit 
is  9  lb  and  the  price,  £21.  For  controllini 
one  or  three  heaters,  energy  regulalon 
are  also  available.  The  single-elemciil 
regulator  is  priced  at  6Ss;  the  three- 
element  unit  at  £9  2s  6d.  Electrolhemai 
Engineering,  270  Neville  Rd,  London  EH- 

Cam-Operated  switdi 

A  RECENTLY  introduced  switch  hu 
two  leaf-spring  contacts  operated 
by  a  shaft-mounted  cam.  Rating  at  the 
contacts  is  1  A  at  1 10  V,  or  2-5  A  si 
24  V,  non-inductive  and  the  shaft,  lup- 
ported  by  sealed  bearings,  can  be  driven 
at  high  speeds.  The  unit  was  pritnirihr 
designed  for  use  in  conjunction  with  u 
electro -magnetic  counter,  but  with  an 
alternative  cam  form  it  is  claimed  to  be 
particularly  suitable  for  limit  switchiif 
of  rotary  valve  actuators.  The  unit  ii 
housed  in  a  splash-proof  light  alloy  cu- 
ing suitable  for  either  foot  or  Banp 
mounting.  Lancashire  Dynamo  Eleclrom 
Products  Ltd.,  Rugeley,  Staffs. 


^k  AEt  miniature  wander-plug  and  socket 
is   dimensioned    to    suit    0.1   in.   module 

printed  circuits 
High  speed  cam-o^roied  switch  b^  k 
i.oncoihire  Dynamo  hat  a   ipfasfi-pratif ' 
iltofes  light-allay  housing 

(.(  megohm 
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for  the 
electrical  trade 


I  of  lighting  diffiuer  panels 

LANGE  of  2  f[  square  diSuser 
anels  is  announced  consisting  of 
signs  in  bandy  boxes  of  six  each, 
janels  arc  of  translucent  plastics 
LTC    suitable    for    displays,    stores. 

and  eventually,  the  makers  hope, 
ome.  The  designs  comprise  one 
model  and  five  patterned.  Prices 

new  panels,  identified  from  Type  A 
pe  F,  are  £8  IBs  3d,  £»  IZs  6d, 
1  9d,  £10  6s  3d  (two  models)  and 
9s  3d  per  pack.  Courtney,  Pope 
Heal)  Ltd.,  AmhursI  Park  Wks. 
iham.  N.IS. 

tot  loul  extnctfon 

extractor  fan  designed  to  provide 
entilation  for  comparatively  small 

has  just  been  introduced.  It  is 
le  for  installation  in  kitcheni, 
y  over  or  as  near  as  possible  to 
rs,  to  remove  odours  and  fumes 
t  at  their  source.  The  whole 
bly   is  contained  in  a  metal  box 

square  overall,  with  internal  and 
al  loQvres  to  be  fixed  flush  with 
ill  after  installatioa. 

fan  on/off  cord  switch  is  linked 
lie  internal  adjustable  louvres  and 
the  fan  operates  automatically 
the  louvres  are  opened.  This  switch 

half-position  for  partly  opening 
uvres  when  ventilation  without  ex- 
in  is  required.  Outer  aluminium 
is  fully  weathered  and  supplied 
ied  if  required.  The  impeller  fan 
is  three-bladed  and  formed  from 
:s.  A  speed  regulator,  M.7S,  is 
mended  as  ait  optional  extra.  Tbii 
tor  has  a  housing  of  stove  enamel - 
luminium  and  should  be  wall- 
led  adjacent  to  the  cooker  which 
itractor  serves.  Gross  weight  of  the 
nit  is  18  lb  7  oz,  "Mechavent  73" 
UL  Price  £12  17s  6d.  Greenwood's 
irvac  Veniilaiing  Co..  Beacon  Hse, 
*fly,  W.C.2. 


Electrolimiinescaice 

WHAT  was  probably  the  first  domes- 
tic application  of  the  electrolumin- 
escent light  source  was  described  on 
this  page  in  17  Nov.  issue  when  we 
described  a  new  device  for  locating 
switches  and  sockets  in  the  dark.  We  are 
now  able  to  illustrate  the  locator  and, 
below,  are  pictures  of  its  interior  and 
of  an  actual  installation.  In  normal  light 
it  is  a  square  white  panel,  but  in  dark- 
ness, when  connected,  the  transparent 
outer  frame  glows  bright  green-high- 
lighting the  fixture  screwed  to  its  face. 
Tlie  panel  will  accommodate  any  acces- 
sory having  2}  in.  fixing  centres. 

It  may  be  remembered  that  the  new 
light  source  came  into  the  news  some 
months  ago  when  an  American  manufac- 


turer introduced  a  small  circular  night 
light  utilising  the  phenomenon.  Even 
more  recently  the  same  maker  produced 
an  even  larger,  square  version.  Current 
consumption  of  these  panels  is  infini- 
tesimal. 

The  new  locator,  which  is  3i  in. 
square,  is  modestly  priced  at  Ss  8d. 
M.K.  Electric  Ud..  Shrubbery  Rd,  N.9. 

Fan  heater  with  360°  onttct 

A  FAN  heater,  introduced  recently, 
expels  heated  air  through  360*. 
This  is  a  2  kW  heater  of  the  type  em- 
ploying a  horizontally  mounted  fan 
impeller.  Warm  air  is  expelled  from  the 
upright  cylindrical  casing  through 
louvres  which  extend  all  round  the  unit. 
The  heater  is  controlled  by  a  four-posi- 
tion switch,  giving  1  kW,  2  kW.  "fan 
only."  and  "oS."  It  includes  the  usual 
safety  cut-out  which  operates  in  the 
event  of  fan  failure  or  on  obstruction  of 
the  air  supply,  and  has  an  internal  lamp 
to  indicate  when  the  element  is  on.  The 
steel  casing  is  stove  enamelled  in  four 
combinations,  light  and  dark  grey,  grey 
and  yellow,  blue  and  grey  and  black  and 
off-while.  It  stands  15}  in.  high  and  is 
m  in.  in  dia.  Price  of  the  new  healer, 
known  as  "Sunset,"  is  £11  5s,  tax  paid. 
Best  Products,  Ranelagh  Hse,  Felixstowe, 
Suffolk. 
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Statosut.  —  Descriptive  folder  on  a 
machine  for  the  automatic  lacing  of  stator 
windines.  Southern  Toots,  22  Upper  Mul- 
grarc  Rd,  Cbeam,  Surrey. 

MoROANs. — Booklet  KJ  S3  illustrating  pro- 
ducts of  The  Morgan  Crucible  Co..  EtaUersea 
Church  Rd,  S.W.IT. 

Copes.— Four- page  leaflet  No.  P1007,  des- 
cribing systems  of  desuperhealing  and 
pressure  reducing.  Copes  Regulators,  9 
Southampton  PI,  W.C.I, 

BULOIN. — Leaflet  describing  new  range  of 
. — 1J..I    .; — 1.  — 1 L—  T — R.I 


— Short  form  illustrated  catalogue 


of  products   from   the   i __ 

OkiIIdscopcs,    stroboscopes,    closed    i 
television,     electronic    photographic    equip- 


E.M.I.  Electrtmia  Ltd.,  Instrument  Divisioo. 
Hayes,  Middx. 

Thermoflash.  —  Eleven  -  c^ge  illustrated 
brochure  describing  water  distillation  plant. 
land  based  and  marine  units.  Bennis  Thermo- 
flash   Ltd.,   Little   Hullon,    Walkdcn,   Man- 

HvFio. — Illustrated  technical  folder  des- 
cribing control  switches  for  liquids :  open 
cup   type  and   glass-lube  type.   A.  Klngsle^ 


victory  Wks,"  4^'l5  >fcibdd'R2[ 

Chesterfield. 

Kabi.— Leaflet  describing  Dur 


alumin  con- 
cation.  Also  leanet  on  industrial  tapes. 
including  electrical  insulating  tapes,  double- 
sided  self-Slicking.  Kabi  (Electrical  and 
Plastics)  Ltd.,  Kabi  Wks,  Cranbome  Rd, 
Potters  Bar.  Middx. 


The  elearoluminescwt  light  tourct 
applied  to  a  domestic  twitch 
locator.  Interior  view  sfiowi  two 
(eods  and  resistors  which  ore  con- 
nected across  (fne  and  iKuual 
terminals.  Comumpaoit  Is  ittgligible 

A  An     exploded     view     of    the 

~   "A1echo¥ent-7S"        Mark        III 

extractor  fan.  Complete  assembly 

sells  at  £12  17s  6d 


970 


Electrical  Tunes,  22  Deoeoiber,  1%0 


Transformers  in  court 


SUPPLY  ENGINEERS  GIVE  EVIDENCE  OF  MORE  ORDERS  FOR 
INDEPENDENT  MANUFACTURERS.  PRICE  LEADERSHIP  POSSIBLE? 


SUPPLY  industry  engineers  have  been  prominent  in 
the  list  of  witnesses  during  recent  hearings  before 
the  Restrictive  Practices  Court  of  the  Transformer 
Manufacturers*  Association  case.  When  counsel  for  the 
Registrar  of  Restrictive  Practices  had  concluded  his 
opening  address  'to  the  Court,  the  first  witness  was  Mr  J. 
Eggington  (chief  transmission  engineer,  CEGB).  Asked  if 
he  agreed  that  quality  of  British  transformers  could  not 
be  surpassed  by  manufacturers  in  other  countries,  he  said 
he  had  no  knowledge  of  the  quality  reached  by  manufac- 
turers abroad.  However,  he  agreed  that  research  and 
development  work  carried  out  by  TMA  members  was  of 
a  high  standard.  Moreover,  he  had  visited,  during  the 
last  three  years,  the  works  of  nearly  all  the  members  of 
the  TMA  and,  generally  speaking,  had  found  the  standard 
of  efficiency  to  be  high. 

He  agreed  that  there  had  been  a  price  war  in  the  trans- 
former industry  during  the  years  1928  to  1930  and  that 
there  was  a  risk  of  something  like  that  happening  if  the 
TMA  agreement  were  brought  to  an  end.  In  any  future 
price  war,  money  made  available  for  research  and  develop- 
ment would  be  reduced,  but  he  doubted  if  it  would  be 
withdrawn  altogether. 

'  Mr  Eggington  was  succeeded  as  a  witness  by  Mr  L. 
Miller  (chief  purchasing  and  contracts  officer,  CEGB). 
He  agreed  that  if  there  were  a  free  market  and  the  CEGB 
were  dissatisfied  with  the  level  of  prices,  then  they  had 
the  power  to  go  to  a  manufacturer  and,  against  a 
guarantee  of  orders,  get  him  to  reduce  his  price.  However, 
it  was  unlikely  that  such  a  set  of  circumstances  could 
arise  in  conditions  of  free  competition. 

Mr  Miller  said  he  would  expect  the  CEGB  to  watch 
price  levels  from  two  points  of  view.  First,  if  prices  were 
so  low  as  to  cause  concern  about  quality  of  transformers; 
and  secondly,  from  the  aspect  of  reduced  prices  endanger- 
ing production  capacity  in  the  country.  If  the  price-fixing 
agreement  of  the  TMA  were  abandoned,  the  CEGB 
would  put  manufacture  of  all  its  transformers  out  to 
tender. 

Mr  E.  Long  (board  member,  CEGB)  thought  there  was 
no  real  likelihood  that  the  capacity  of  the  industry  in 


The  case  so  far  •  •  • 

The  ten-member  Transformer  Manufacturers' Association 
is  defending  before  the  Restrictive  Practices  Court  its 
agreement  providing  minimum  prices  for  transformers 
sold  for  use  in  the  UK.  Witnesses  for  the  Association 
}iave  drawn  attention  to  under-employment  of  the 
capacity  of  the  industry  at  present  and  have  underlined 
its  difficulties  in  selling  overseas.  They  have  also 
described  tentative  negotiations  by  individual  members 
with  non-member  firms  in  an  attempt  to  extend  Asso- 
ciation membership.  Accountants  and  economists  have 
described  the  working  of  the  TMA  price-fixing  agree- 
ment, and  have  said  that  without  it  home  prices  would 
fall.  The  case  began  on  Monday,  21  November,  and 
is  now  entering  its  final  stages. 


England  would  be  insufficient  for  the  requirements  of  the 
Board.  If  it  were  thought  that  price  levels  were  unreasoo* 
able,  the  Board  would  hold  discussions  with  manufacturers 
and  would  always  take  such  action  as  would  help  secure 
and  maintain  a  healthy  manufacturing  industry.  He  did 
not  think  that  conditions  existing  between  1927  and  1930, 
which  caused  a  40%  price  drop,  bore  any  resemblance 
to  conditions  today. 

Mr  G.  Nicholson  (chief  engineer,  Yorkshire  EB)  said 
that  if  manufacturers  were  in  competition  and  prices  were 
"too  low"  his  first  concern  would  be  about  quality.  The 
YEB  considered  it  very  important  to  have  a  first-class 
article  and  they  would  be  much  concerned  at  the  possi- 
bility of  deterioration  in  quality.  Mr  R.  Sully  (purctiasiog 
officer.  Southern  EB)  said  that  in  each  of  the  four  yean 
1956-57  to  1959-60  his  Board  had  bought  more  category  A 
transformers  from  independent  manufacturers  than  from 
Association  members.  It  was  possible,  he  said,  that 
although  during  this  period  TMA  members  had  reduced 
their  prices,  other  manufacturers  had  dropped  theirs  still 
further  to  retain  a  major  part  of  the  business.  Mr  A. 
Proctor  (assistant  chief  engineer,  SWEB)  told  Mr  Justice 
Russell  that  he  found  considerable  variation  in  prices 
quoted  by  independent  members  for  category  A  trans- 
formers. 

Mr  L.  Turner  (purchasing  officer.  Midlands  EB)  said 
that  independent  manufacturers  had  substantially  increased 
their  share  of  business  from  his  Board,  but  most  of  the 
business  still  went  to  TMA  members. 

Non-member  Manuf actarers 

Mr  F.  Lydall  (inanaging  director,  Yorkshire  Heclric 
Transformer  Co.)  said  stability  in  the  industry  could  b^ 
achieved  by  price  leadership,  in  which  leading  manufac— 
turers  would  draw  up  a  schedule  of  prices  considered  to 
be  economic  and  make  this  schedule  available  to  othef 
manufacturers  as  a  guide. 

Mr.  S.  Brewer,  (director,  Bryce  Electric  Construction 
Co.)  said  that  in  his  view,  there  was  at  present  a  price 
war   in    the   transformer   business.   In   earlier  submitted 
evidence,  he  had  said  that  he  did  not  think  the  price  war 
would  result  in  any  deliberate  sacrifice  of  standards,  but 
that  there  had  already  been  a  reduction  of  ''margins*'. 
He  explained  this  by  saying  that  particularly  in  the  case 
of  smaller  transformers,  but  also  in  other  cases,  designs 
had  been  pressed  to  minimise  prices. 

On  the  question  of  the  fall  in  export  sales,  he  said  that 
to  compensate  for  the  fall,  he  had  been  compelled  to 
concentrate  on  the  home  market,  without  relaxing  efforts 
to  obtain  export  orders.  Asked  about  discovering  why 
any  particular  order  had  been  lost,  he  said  the  electrical 
industry  was  a  friendly  one,  and  he  would  expect  to  bear 
from  a  customer  if  he  had  eijed  in  any  way. 

Prof.  F.  Paish,  an  economist,  agreed  that  the  export 
market  fluctuated,  and  could  be  very  unprofitable;  but 
it  could  expand. 
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consent  for  the  site,  rather  than  aban- 
doning all  possibility  of  its  use. 

It  would  be  possible  to  meet  imme- 
diate power  demands  in  the  southern 
counties,  while  minimising  transmission, 
by  building  a  conventional  power  station 
at  Southampton  Water.  However,  this 
would  have  the  disadvantage  of  increas- 
ing materially  the  cost  of  power  in  the 
area  of  the  Southern  Electricity  Board 
as  compared  with  alternative  schemes. 
The  CEGB  say  they  need  more  time  for 
the  consideration  and  investigation  of 
conventional  alternatives. 


lo  l.o.W.  Nuclear  Station  yet 

West  Sussex  site  technically  unsuitable 

THOUGH  detailed  technical  investigations  have  shown  that  Hamstead, 
,  is  "excellent"  for  the  site  of  a  nuclear  power  station,  the  CEGB  have 
ded  to  defer  any  decision  about  seeking  consent  for  such  a  station.  In  a 
anient  issued  last  week  the  Board  say  that  the  site  at  Earnley,  West  Sussex, 
:h  was  considered  a  possible  alternative  to  Hamstead,  has  proved  technically 
itable  for  development 

was  in  February,  1959,  that  the 
rB  announced  their  intention  of 
^ing  out  detailed  investigations  of 
two  locations,  because  of  the  urgent 
to  explore  ways  of  expanding 
rating  capacity  in  the  central 
hem  area  of  England.  The  proposal 
ediately   raised   objections,   particu- 

with  reference  to  the  Hamstead  site 
the  Solent  a  few  miles  from  Yar- 
th,  loW.  Recently,  land  near  the 
»osed  site  passed  into  the  owner- 
of  the  National  Trust. 

their  statement  the  Board  point  out 

demand  for  electricity  in  the 
hem  counties  is  growing  at  a  rate 
0%/year,  almost  half  as  much  again 
ie  average  for  the  whole  of  England 
Wales.  This  demand  can  be  met  by 
ding  stations  in  the  Midlands,  with 
:  transmission   to   the   south   coast. 

the  Board  are  reluctant  to  adopt 
second  alternative  too  widely,  both 
luse  of  their  policy  of  minimising 
age  of  transmission  line  and  also 
lUse  "the  construction  of  power 
ons  in  the  Midlands  is  not  univer- 
f  welcomed." 

or  the  types  of  nuclear  power  station 
vesent  being  built,  only  two  poten- 
promising  sites  between  Dungeness 
Weymouth  have  been  found,  that  at 
iley  and  that  at  Hamstead.  Earaley 
isuitable  for  present  types  of  reactors 

is  "unlikely  to  be  attractive"  for 
re  types  of  reactor.  However,  Ham- 
d  is  suitable  in  all  respect  on  tech- 
1   grounds   and    the    Board   believe 

they  could  build  a  station  there  with 
i  real  damage  to  amenity.  They  are 
rring    any    decision    about    seeking 


2,500  damages  against 
Eastern  Board 

REED  damages  of  £2,500  for  the 
h  of  her  husband,  a  linesman's  mate 
loyed  by  the  Eastem  Electricity 
rd,  were  awarded  in  the  High  Court 

week  to  Mrs  W.  P.  Harris,  of 
:les.  It  was  stated  that  Mr  Harris 

from  an  overhead  line  pole  after 
iving  an  electric  shock,  and  died, 
rring  judgment  with  costs  by  consent 
nst  the  Board,  Mr  Justice  McNair 
Ted  that  £600  of  that  sum  should 
o  two  daughters. 


ANOTHER  SUFFOLK 
STATION  SITE? 

SEEKING  a  site  for  a  possible  future 
power  station,  the  CEGB  wants  to  take 
over  Landguard  Point,  on  the  Suffolk 
coast,  near  Felixstowe.  The  property  is 
held  by  the  War  Office  and  negotiations 
are  now  proceeding  through  a  Parlia- 
mentary Committee.  No  decision  has 
yet  been  made  of  the  type  or  size  of 
power  station  which  would  be  erected 
if  the  site  is  acquired.  For  several 
hundred  years  there  has  been  a  fort  on 
the  site,  standing  guard  over  Harwich 
harbour,  and  the  present  buildings  were 
erected  in  1875.  Of  course,  there  is  said 
to  be  a  ghost,  which  alarms  sentries 
at  night! 

The  garrison  was  withdrawn  from  the 
fort  in  June,  1957,  and  since  then  has 
been  used  only  for  the  summer  train- 
ing of  Territorial  Army  units. 


DELAY  ON  COLOUR  TV 

GOVERNMENT  approval  for  a  BBC 
scheme  to  start  an  experimental  public 
colour  TV  service  next  November  will 
not  be  forthcoming,  said  the  PMG  in 
the  House  of  Commons  last  week.  He 
said  it  would  be  a  "profound  mistake" 
for  the  Government  to  make  a  decision 
on  colour  TV  before  the  future  lines 
standard  (whether  to  change  from  405 
lines)  had  been  decided.  The  director- 
general  of  the  BBC,  Mr  H.  Carleton 
Greene,  has  commented  that  it  believed 
that  technical  problems  of  technically 
satisfactory  colour  TV  receivers  might 
well  be  solved  some  years  in  advance  of 
substantial  use  of  a  new  system  at  a 
higher  lineage.  Sets  to  the  405  line  stan- 
dard for  colour  would  have  had  at  least 
six  to  ten  years*  life. 


TAKEOVER  BIDS 

The  clothes  dryer  firm,  A.  J.  Flatley 
Ltd.,  are  involved  in  discussions  on  a 
takeover  bid.  Mr  A.  J.  Flatley,  chairman 
and  managing  director,  confirmed  that 
talks  were  taking  place,  but  he  could  not 
reveal  the  name  of  the  party  involved  as 
nothing  was  finalised,  he  told  the  Elec- 
trical Times  on  Monday. 

From  his  offer  of  6s  6d  per  sha^e 
last  June,  Mr  Colin  Will  now  holds 
approximately  74%  of  the  capital  of  E. 
Shipton  and  Co.  (Holdings)  Ltd.,  tele- 
phone and  signalling  engineers.  The 
board  has  been  reorganised  and  now 
comprises  Sir  Leslie  Nicholls  (chairman), 
Mr  E.  Shipton  (vice-chairman),  Mr  C. 
Will  (managing  director)  and  Mr  V. 
Younger. 

Range  Boilers  Ltd.  have  purchased 
the  whole  of  the  share  capital  of  A.  C. 
Scott  and  Co.  Ltd.,  electrical  resistance 
wire  and  tape  manufacturers,  of 
Wythenshawc,  Manchester.  Chairman 
and  managing  director  of  Range  Boilers, 
Mr  E.  Dickinson,  has  been  appointed 
chairman  of  Scott's  but  the  latter's  exist- 
ing directors  and  management  continue. 


GLASGOW  ELECTRIC  TRAINS   WITHDRAWN 


FOLLOWING  an  outbreak  of  fire  last 
Saturday  on  a  train  on  Glasgow's 
recently  electrified  suburban  railway, 
British  Railways  announced  that  all  elec- 
tric stock  was  to  be  withdrawn  for 
investigation  by  the  makers,  in  this 
instance,  AEI.  The  fire  emanated  from 
two  electric  motors  on  the  train,  and  the 
incident  resulted  in  a  second  major 
breakdown  on  the  service  in  one  week. 
On  the  previous  Tuesday,  a  transformer 
blew  up  on  a  Glasgow-bound  train  as  it 
was  passing  Renton  Station.  A  meeting 
has  been  held  between  BTC  officials  and 
representatives  of  firms  supplying  25  kV 
a.c.  stock  equipment  to  all  Regions  of 


British  Railways.  The  meeting  was 
primarily  to  ascertain  whether  the  trouble 
experienced  with  AEI  stock  on  Scottish 
Region  was  likely  to  be  met  with  on 
other  sections  of  25  kV  a.c.  line  in  the 
country.  An  assurance  was  given  to  the 
effect  that  the  fault  was  confined  solely 
to  equipment  in  use  in  Scotland. 

A  public  inquiry  is  to  open  in  Glas- 
gow on  22  Dec.  The  Glasgow  electrified 
services  began  on  7  Nov.  last.  There  arc 
52  miles  of  track.  At  present  67  sets  df 
coaches  have  been  delivered,  and  when 
the  service  was  withdrawn  17  of  these 
were  out  of  service  because  of  mishap 
in  some  way. 
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Ferranti  plans  Scottish  Expansion 

PERRANTI  LTD.  irians  to  set  up  a  new  factory  at  Dalkeith,  near  Edinburgh. 

Negotiatioos  ore  procecdiqg  for  the  Midlothian  County  Council  to  build  a 

factory  cm  a  50,000  sq  ft  site  at  a  cost  of  about  £150,000  and  let  it  to  Ferranti. 

The  factory   would  employ   300  men   and  200  woineo.   Fcrranti's  Scottish 

factories  were  "bui^ting  at  die  seams," 

control  equipment  for  machine  tools, 
and  "Airpass"  (Airborne  interception 
radar  and  pilot's  attack),  which  is  being 
produced  for  English  Electric's  PIB 
Lightning.  The  machine  tool  control 
equipment  is  understood  to  be  selling 
well,  and  exports  to  the  US  are  at  a 
high  level. 


a  company  representative  told  the 
Electricai.  Times  recently.  The  pressure 
on  space  is  such  that  Ferranti  is  at 
present  concluding  a  bargain  under 
which  tbey  would  occupy  the  Com 
Exchange  in  Dalkeith  until  the  new 
factory  was  ready. 

The  group's  manufacluriog  in  Scotland 
is  in  two  main  groups — computers  and 


GLASS  TUBING 
EXPANSION 

THE  expansion  of  the  Chesterfield  glass 
works,  to  which  we  briefly  referred  last 
week,  is  part  of  a  £1  million  scheme  to 
be  completed  in  three  years,  when  the 
tubing  plant  will  have  trebled  its  present 
capacity.  The  decision  to  expand  fol- 
lows last  week's  announcement  of  (he 
new  link  of  AEI  and  GEC  in  a  jointly 
owned  company  to  make  and  sell  glass, 
by  taking  over  the  AEI  Chesterfield  glass 
works  and  those  of  GEC  at  Lemington- 
on-Tyne  and  Wembley. 

By  creating  this  larger  and  more 
economic .  unit  it  is  hoped  to  withstand 
competition  and  overcome  tariff  barriers. 
Glass  production  at  Chesterfield  is 
continuous  round-the-clock  and  consists 
of  coTiponents  for  the  electrical  industry, 
including  lamp  making,  and  domestic 
glassware  in  about  even  quantities. 
Annual  output  is  now  10.000.000  lb  of 
high-grade  glass  tubing,  ranging  from 
0-1  in.  to  2|  in.  dia,  and  50X00,000 
drinking  glasses,  in  a  variety  of  styles. 

The  expansion  of  tubing  output  is 
expected  to  require  a  further  100,000  sq 
ft  of  floor  area. 


Safety  system  given 
to  Coal  Board 

BALDWINS  and  Francis  Ltd.,  Sheffield 
manufacturers  of  electrical  equipment 
for  the  mining  industry,  have  given  the 
National  Coal  Board  a  licence  to  use 
their  patents  on  earth  leakage  protection, 
free  of  charge.  This  gesture  was  made 
in  the  interests  of  safety,  even  though 
the  NCB  uses  the  system  extensively  to 
reduce  the  danger  of  gas  exploding  in 
the  event  of  an  earth  fault,  and  was 
willing  to  go  on  paying  for  the  privilege. 
The  agreement  will  save  the  NCB  any- 
thing up  to  £80,000  a  year. 


400  kV  LENE 

IN  our  recent  report  of  the  CEGB  de- 
cision to  introduce  a  400  kV  system,  it 
was  stated  that  the  first  line  at  this 
voltage  was  expected  to  come  into  com- 
mercial operation  in  1962.  This  is  in- 
correct; 1965  is  (he  expected  date.  This 
line  is  likely  to  be  a  two-conductor 
bundle  line.  The  first  four-conductor 
bundle  400  kV  line  will  be  brought  into 
use  at  a  later  date. 


undergoing   extensive   field    trials   < 


New  Telephone  System  Trials  in  Madrid 

A   NEW  telephone  transmission   system,   using  pulse-code-modulalion  techniques, 

" working   cable    Unk   in    Madrid, 

Spain.  The  system  has  beei 
developed  by  engineers  of  Stan- 
dard Telecommunication  Labora- 
tories Ltd.  in  conjunction  with 
Standard  Telephones  and  Cables 
Ltd.  and  Le  Materiel  Tele- 
phonique,  of  Paris.  It  offers  a 
tenfold  increase  in  the  number 
of  telephone  circuits  por'^ilble 
over  junction  cables  in  towns 
and  cttiet.  The  system  was  in- 
vented ov:r  20  years  ago.  but 
is  not  in  widespread  use,  being 
generally  considered  only  for 
specialised  services. 

For  the  purpose  of  the  tests, 
two  Madrid  telephone  exchanges. 
Norte  and  Delicias.  are  linked 
by  PCM  equipment  over  an 
existing  6  km  length  of  cable. 
The  cable  contains  900  pain  of 
wires,  of  which  a  small  number 
are   given   over  to   PCM   trans- 


CONTRACTOR  OBJECTS 

TO  APPRENTICESHIP 

COMPULSION 

ALTHOUGH  an  electrfcal  conlnclor 
may  employ  an  apprentice  electrician 
and  observe  all  the  terms  and  condilioDs 
of  employment  laid  down  in  the  National 
Agreements  and  Working  Rules,  he  is 
not  bound  to  register  the  apprentice 
under  the  present  interim  system.  Thit 
is  the  basis  of  an  award  by  the  Indus- 
trial Court  last  week.  The  electrical  coo- 
tracEor,  T.  Cowie,  of  Salisbury,  is  lol 
a  member  of  the  National  Fedcntd 
Electrical  Association.  It  was  claimsd  b; 
the  Electrical  Trades  Union  thai  be  wai 
not  observing  the  appropriate  tenu 
agreed  by  the  NJIC  by  refusing  to 
register  the  apprentice.  The  non-repi- 
tration  of  the  employee  was  tbe  only 
co-nplaint  tbe  ETU  had  against  tbe 
employer. 

The  apprentice  was,  in  fact,  being  piid 
above  the  agreed  rate  of  pay  and  tn- 
joying  a  better  standard  of  condiHon 
than  that  laid  down  in  the  Agrecmtnl, 
the  employers  submitted.  The  Court 
found  for  the  employer. 

Mr  T.  Cowie  (old  the  Electucu. 
Times  last  Friday  thai  it  was  compuljim 
to  which  he  objected.  Now  thai  he  hid 
won  the  dispute  and  was  free  to  decide* 
be  would  register  the  apprentice. 


OFFICIAL  PUBLICATIONS 

BS  3228.  Procedures  for  Obtainioi 
Properties  of  Steel  at  EkviKd 
Temperatures.  Part  3.  Creep 
Strength.  3s. 


Research  and  Development  Re<)uir^ 
ments  of  the  Shipbuilding  ud 
Marine  Engineering  Industrie!. 
DSIR  Report  HMSO.  Is  (id  (lec 
page  974). 

Home  Safety  BUL  HMSO.  M  (m 
page  975), 


C.E.R.N.     Reorganised 

REORGANISATION  of  the  Europai 
Organisation  for  Nuclear  Resesrcb 
(CERN)  into  12  divisions,  instead  of  ih: 
six  previously  existing,  was  annouiKtd 
recently  by  the  Organisation's  council 
This  decision  recognises  the  fact  thil 
CERN  has  passed  from  the  state  'i 
construction  to  that  of  actual  funda- 
mental research,  officials  have  s1*le<l- 
Equipment  at  the  Geneva  headquarten 
includes  the  28.000  MeV  proion-syo- 
chrotron  and  a  600  MeV  synchro-cyclo- 
tron. In  1961.  the  organisation  is  bud- 
g;iing  to  spend  677  million  Swiss  fruct 
(£5'6  million).  An  important  item  in  a.- 
penditure  is  the  large  amount  of  eiecinc 
energy  necessary  to  operate  the  Ulh 
voltage  accelerators. 
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Research  at  Imperial  College 

ESS  with  research  in  the  electrical  engineering  department.  Imperial 
University  of  London,  is  given  in  the  recently  published  annual  report 
-60.  Much  attention  is  being  given  to  electrical  machines  in  terms 
electro-magnetic  properties. 

been  shown  that  forces  which  act  on  iron  parts  of  a  comidex  shape 
gnetic  field   can  be  calculated 


ily  tban  had  previously  been 
:  and  the  fields  set  up  by  end- 
in  a  machine  are  also  amenable 

nalical    techniques    are    being 

0  investigating  improvement  in 
lie  liability  of  power  systems 
isible  by  modem  types  of  auto- 
Itage  regulator,  and  exp;rimen- 

on  other  control  problems  is 
[Tied  out  with  the  aid  of  the 
nt's      model      power      system 

work  in  the  dspartment  includes 
of  control  problems  involving 
teracting  variables  which  are 
red  in  any  industrial  process, 
oil  refining.  The  problem  is  to 
J  to  malic  setting  of  all  variables 

1  manimise  so:ne  psrformance 
Fork  has  been  revived  on  gas 
s  and  plasma  in  view  of  pos- 
tplications  in  the  electricity 
a  field.  Attention  is  being  given 
study  of  plasma  phenomena 
sma  are  built  up  from  ions  with 
ial  energy.  The  method  is  said 

promise  of  being  less  subject 
lilities  than  methods  in  which 
ma    is    first    formed    and    then 

eport  also  notes  much  activity 
leld  of  telecommunications  and 
Deeming  electrical  mateiiab. 


'\TRYDAN" 

G  its  somewhat  belated  appear- 
e  first  magazine  of  the  South 
leciricity  Board,  just  published, 
tly  produced  under  the  name 
-the  Welsh  word  for  electricity, 
ion  to  covering  a  wide  range 
[ties  of  the  Board  and  its  em> 
this  first  issue  include  a  spscial 
S3  report  on  the  floods  in  South 
o  which  we  referred  last  weeic. 
Rres  well  with  the  magazines  of 
:a  boards. 


ictric  allegations 

ATIONS  that  operations  on  the 
exchange  involving  hundreds  of 
js  of  Vactric  shares,  played  an 
It  part  in  contributing  to  the 
^'s  trouble,  were  made  by  Mr 
looper,  MP  for  llford  South,  in 
ise  of  Commons  last  week.  He 
he  President  of  th:  Board  of 
3  institute  a  public  inquiry  into 
eatings  "with  particular  respect 
options  and  short  selling."  For 
rd  of  Trade  it  was  indicated  that 
ipany  being  in  the  hands  of  the 
Receiver,  made  action  difficult, 
r  asked  for  further  information. 


COAIFIEUI DRILUNB  IN  BRE 

DRILLING  is  now  being  carried  out  in 
the  Arigna  coalfield,  Eire,  with  a  view 
to  ascertaining  the  size  and  workability 
of  deposits  of  "crow"  or  low-grade  coal 
there,  Mr  E.  Cijildcrs,  Minister  for 
Transport  and  Power,  told  members  of 
the  Irish  Mining  and  Quarrying  Society 
recently.  It  was  hoped  that,  as  a  result 
of  the  investigations,  economically  work- 
able deposits  of  coal  of  sufficient  quality 
and  quantity  to  supply  a  second  gener- 
ating station  would  be  located.  Cost  of 
the  drilling  is  being  met  by  the  US 
Grant  Counterpart  Fund. 


Chloride  Ltd.  shifts 
sates  headquarters 

CHLORIDE  Batteries  Ltd.  are  shifting 
their  sales  headquarters  from  London  to 
their  head  ofBce  at  Exide  Wks,  Man- 
chester. The  new  arrangement,  which 
will  take  effect  from  2  Jan..  is  being 
made  to  achieve  closer  co-ordination 
with  technical  and  production  depart- 
ments. London  sales  office  will  continue 
to  handle,  in  particular.  Gove  ram  ent 
business,  automotive  equipment  and  dry 
batteries  and.  at  the  end  of  January, 
will  move  from  Grosvenor  Gdns  Hse  to 
137  Victoria  St,  S.W.I. 


Transformer  Developments 

THE  article.  'Transformer  Develop- 
ments," published  in  Electrical  Times, 
8  Dec,  1960,  referred  to  noise  attenua* 
lion  up  to  35  dB  by  steel  enclosures.  We 
have  been  asked  by  Ferraati  to  point 
out  that  this  should  be  25  dB. 


MORE  FILMS  FROM  E.D.A. 


THE  latest  documentary  films  produced 
for  EDA  d:al  with  domestic  cooking 
and  refrigeration.  Intended  for  showing 
in  schools  and  domestic  science  col- 
hges.  they  represent  the  two  sides  of 
EDA's  policy  of  separating  the  "edu- 
cational"   from    the    "promotional." 

In  the  former  category  are  'The 
Modem  Refrigerator"  and  "The  Modem 
Electric  Cooker."  The  first  of  these, 
lasting  about  25  min,  is  in  two  parts 
and  explains  the  chemistry  of  decay  and 
the  steps  which  can  be  taken  to  prevent 
it  through  refrigeration.  This  film  deals 
with  the  compressor  type  refrigerator  in 
detail,  reducing  the  technicalities  to 
simple  images  which  can  be  readily 
understood.  The  cooker  film,  running 
for  some  16  min,  also  makes  good  use 
of  animated  diagrams  to  show  the  work- 
ings and  advantages  of  electric  cooking. 

The  "promotional"  type  of  film,  on 
domestic  electricity,  is  directed  at  break- 
ing down  the  prejudices  of  older  and 
more  experienced  housewives.  "Time  to 
Come,"   a   25   min  colour  film,  shows 


bow  a  grandmother  living  alone  is  re- 
luctantly converted  to  electric  cooking, 
and  subtlety  suggests  that  she  has  been 
given  back  something  of  the  social 
prestige  which  had  otherwise  gone  from 
her.  This  film  has  originality  in  direc- 
tion and  script,  and  is  convincingly  per- 
formed by  well-known  actresses.  All  the 
films  are  excellent  documentaries  by  any 
standard  and  achieve  their  ends  without 
arousing  the  irritation  so  often  asso- 
ciated with  "promotional"  techniques. 


Export  thrust  at  Latin  America 

SCOPE  of  the  Dollar  Exports  Council 
has  been  widened  to  cover  the  Carib- 
bean and  South  America,  and  the 
organisation  has  been  renamed  the 
Western  Hemisphere  Export  CounciL 
Annonncing  this  in  London  last  week. 
Lord  Rootes,  said  dollar  markets  were 
as  vital  os  ever,  but  the  need  was  for 
more  exports  overall. 


Ufling  the  top  half  of  a 
200  MW  alternator  stator 
shell  after  machining  the 
bore  of  the  inner  stator 
caiing  at  CECs  Wltton 
Works.  Two  of  these 
turbo-generators  are  being 
supplied  for  the  Kincar- 
dine "B"  power  station 
of  the  South  of  Scotland 
EB.  In  order  to  reduce 
to  a  minimum  the  trans- 
mission of  vibrations 
from  the  inner  stator 
casing  to  the  foundations 
upon  which  the  machine 
will  be  mounted,  this 
casing  is  fixed  to  the 
outer  shell  by  means  of 
four  aiially- placed  leaf- 
type  springs 
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Electrical  Firms  Important  in  Shipbuilding 

PUBLICATION  last  week  of  the  much-leaked  report  of  DSIR  investigations 
into  research  and  developmeat  requirements  in  the  British  shipbuilding  and 
marine  engineering  industries  emphasises  the  importance  of  some  large 
electrical  firms  to  those  industries  in  terms  of  propulsion  equipment.  The 
report  is  generally  critical  of  the  research  and  development  effort  of  the 
industry. 


The  report  comments  that  R  and  D 
work  in  regard  to  marine  propulsion 
kisla  nations  is  handicapped  by  the 
organisational  structure  of  the  industries 
producing  propulsion  units  and  auxili- 
aries. 

Today,  ship  propulsion  is  either  by 
steam  turbine  or  dicscl.  So  far  as  diesel 
engines  are  concerned,  there  is  only  one 
independent  British  designer  for  the 
large  units  (over  S.OOO  h.p.)  although 
others  manufacture  under  licence.  The 
report  says  that  continental  designers 
have  led  the  way  in  this  field,  where  they 
are  large-scale  producers  supporting 
relatively  large  research  and  develop- 
ment teams  in  contrast  to  relatively  small 
British  firms. 

Marine  turbines  for  merchant  ships 
are  made  in  the  UK  by  17  firms  plus 
AEI.  All  except  AEI  are  members  of 
the  Parsons  and  Marine  Engineering 
Turbine  Research  and  Development 
Association  (of  wfaicb,  in  fact,  C.  A. 
Parsons  ceased  to  be  members  in  I9S1]. 
The  report  notes  that  large  electrical 
industry  turbine  manufacturing  groups 
are  not  members  of  the  Association. 
When  EB  Co.  applied  for  membership 
in  1947  their  application  was  rejected. 
In  1957.  the  Association  suggested  to 
EE  Co.,  AEI,  C.  A.  Parsons  and  GEC, 


Miniature  all-glass 
starter  switch 

WHAT  is  believed  to  be  the  first  minia- 
ture all-glass  capless  starter  switch  in 
the  world  has  been  developed  at  the 
Leicester  headquarters  of  the  AEI 
Lamp  and  Lighting  Co.  Ltd.  Its  use  is 
expected  to  be  principally  in  association 
with  tubular  fluorescent  lamps  and 
fittings.  Similar  in  appearance  to  the 
new  Mazda  all-glass  capless  lamps,  the 
new  switch  has  the  same  robust  pre- 
formed glass  base.  Its  glass  bulb  is  only 
i  in.  in  diameter  yet  it  is  designed  to 
operate  all  wattages  of  fluorescent  lamps 
up  to  and  including  80  W,  to  the  per- 
formance standards  required  by  BS  2818. 
Pi.  3.  Patents  have  already  been  applied 
for  this  switch,  which  lends  itself  to 
wide  use  with  simple  and  compact  forms 
of  socket. 


together  with  General  Electric  and 
Westingbouse  of  America,  an  arrange- 
ment for  Interchange  of  information  and 
test  facilities,  but  these  offers  were  de- 
clined. 

The  DSIR  committee  found  conSicting 
evidence  as  to  whether  British  marine 
turbine  designs  were  as  good  as  foreign 
turbines  or  not.  Some  critics  considered 
that  firms  like  AEI  and  EE  Co.  should 
be  encouraged  to  eater  the  marine  field 
so  that  the  benefits  of  their  "very  con- 
siderable research  and  development" 
could  be  available  to  counter  fweign 
competition. 


L.D.  nuclear  order 

AN  order  for  nearly  400  permaaeiit' 
magnet  motors,  for  operating  the  reactor 
control  rods  of  the  Trawsfynydd  nucinr 
power  station,  has  been  placed  wiili 
Lancashire  Dynamo  and  Crypto  Lid. 
Class  "H"  insulated  to  operate  in  in 
ambient  temperature  of  approunutely 
100°C.  the  motors  will  be  operated  fion 
a  variable  frequency  supply  so  as  to 
have  a  final  speed  of  between  0-2  i^ jn. 
and  0-7  r.p.m. 


E.A.W.  Conference 

The  annual  conference  of  the  Elec- 
trical Association  for  Women  ii  to  be 
held  in  London  on  1  and  2  May,  1961. 
There  will  be  an  evening  receplion  a 
Goldsmith's  Hall  on  1  May,  and  the 
a.g.m.  at  Kingsway  Hall  on  2  May  will 
be  followed  by  luncheon  at  the  Con- 
naught  Rooms. 


TWO  NEW  SERVICE  CENTRES 


NEW  premises  were  opened  by  two  area 
boards  during  the  past  week.  S  Wales 
EB's  plans  for  new  headquarters  for 
Carmarthenshire  district  were  fulfilled 
and  MEB  opened  a  new  showroom  at 
Shard  End  Crescent  in  the  south  east 
district  of  Birmingham, 

Building  of  SWEB's  new  district  h.q. 
began  on  a  comer  site  in  Carmarthen's 
main  shopping  centre  a  year  ago.  After 
being  divided  in  two  of  the  oldest  build- 
ings in  the  town,  district  headquarten 
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and  showroom  are  now  housed  in  a 
contemporary  two-storey  building.  Faf- 
sers-by  can  see  the  whole  of  the  show- 
room through  the  open  glass  front  and 
glass  swing  doors,  as  the  900  iq  ft  area 
is  lit  with  6'6  kW,  made  up  of  a  com- 
posite tungsten  and  fluorescent  cestn 
panel  supplemented  by  wall  biackcti, 
Adjacent  to  the  showroom  are  a  detnos- 
stratioo  area,  with  modem  kilchea  lay- 
out, and  a  room  for  interviewing  cus- 
tomers. The  whole  building  is  beated 
by  80  kW  of  off-pe^ 
floor-warming.  An  iofia- 
red  beating  system  will 
be  installed  in  the  canti- 
lever canopy  above  Ihc 
pavement  early  Dcrt 
year.  The  front  o£  the 
building  is  trimmed  wilt) 
Westmorland  slate  and  ilic 
side  is  Tyrolean  rendered. 
The  showroom  at  Cai- 
marthen  is  shown  in  the 
bottom  picture.  The  top 
picture  shows  NoitbfieU 
centre,  which  opened  in 
the  south  west  dis&ict 
of  Birmingham  recently 


Top:  A  feature 
of  the  show- 
room at  North- 
field,  Bir- 
mingham, is  a 
luminous  ceil- 
ing, supplied  hy 
Courtney.  Pope 
(Electrical)  Lid. 
Made  up  of 
specially  de- 
signed 3  ft    sq 


Right:  The  coi 
temporary  sly. 
of  Carmarthen 
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lAN'S  H.P.  COUP 

wonder  that  hire-purchaae 
are  coining  home  to  roost.  A 
>1  housewife,  who  has  admitted 
12,000  worth  of  goods  held  on 
:hase,  said  she  obtained  '*at 
ur  dozen  washing  machines,  a 
ridges,  a  dozen  televisions,  a 
idios,  a  dozen  spin  dryers**  and 
)f  other  articles  from  26  stores 
imple  ruse  of  using  false  names, 
aski  said  in  Liverpool  Crown 
lat  such  cases  made  him  think 
;hase  laws  should  be  tightened 
was  also  selling  and  taking 
rent  on  the  house  she  lived  in 
not  own,  and  was  sent  to  prison 
years. 


E.E.  Ladies'  Evening 

seriousness  was  imparted  to  the 
^dies*  Evening  of  the  Associa- 
Supervismg  Electrical  Engineers 
-,  by  a  stirring  appeal  for  more 
exporting,  delivered  in  the  witty 
jy  the  guest  of  honour,  Miss 
Homsby-Smith,  m.p.  But  that 
lomentary  break  in  an  evening 
1  as  lighthearted  and  successful 
hristmas  party  as  ever.  Miss 
-Smith  was  replying  to  the  toast 
evening,  proposed  by  ASEE 
I.  Mr  G.  C.  Kitchener.  She  said 
me  had  Britain  needed  skilled 
ly  trained  men  and  women  as  at 
and  at  no  time  had  she  faced 
npetition  from  abroad.  None  of 
national  schemes  for  roads  and 
would  be  worth  the  paper  they 
tten  on  unless  export  trade  was 
il. 


HOME  SAFETY 

lin  provisions  of  a  new  Home 
(ill  presented  in  the  House  of 
ts  recently  is  to  enable  certain 
thorities  in  England  and  Wales 
ote  safety  in  the  home  and  to 
ntributions  to  voluntary  organi- 
whose  activities  consist  of  or 
iie  promotion  of  safety  in  the 
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design  of  power  distribution  net- 
still  more  of  an  art  than  a 
.  .  .  Mr  G.  S.  Buckingham,  in 
paper  on  *'Short-Circuit  Ratings 
s  Cables." 

•  let  your  husbands  know  you 
d  a  fuse.  If  you  do,  you  will 
self  rewiring  the  house  and  your 
won't  even  be  around  to  hold 
y."  ...  Mrs  B.  J.  Finnie,  at 
bilee  luncheon  of  West  Kent 
•AW. 

onst ruction  of  power  stations  in 
lands  is  not  universally  wel- 
.  .  .  From  a  CEGB  statement 
sed  sites  for  nuclear  stations  on 
I  Coast. 


PPIprC^t      cable      metals 
riilvEilJ  and      •iher      ■tatcrials 

Figures  quoUd  are  the  officiaipricee  ruling  en  Monday,  December  jp 


COPPER,    ttftndftrd    class    A 
(s«ccl«m«nt) 
w  (3  moiicKs)  ...        ... 

LEAD,  r«fln«d  pig.  99-97%  purity 
(cMh)       ...        ...        ... 

„      (3  moncKs)  ...        ...        ... 

TIN,  rtflntd.  min.  99-75%  purity 

(s«tcl«in«fic)        

M      (3  moncAs)  ...        ...        ... 

ALUMINIUM,  ingots  99-99-5%    ... 
wir«  bars  (4  X  4  X  54*) 

BRASS  Strip  63/37 

SILVER  (Troy  oz) 
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794 
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ZINC,  virctn,  min.  98%   purity 
^^••W/         ...        ...        ... 

M      (3  months)...        ...        ... 

RUBBER.  p«r  lb 

No.  I.  RSS.  spot  

ciX  basb,  ports.  Fob. 
ARMOURING: 

Galv.  Staol  Wira  (0-104  in.)   ... 

Mild  Staal  Tapa  (0-04  x  li  in.) 

NICKEL  (homa) 

MERCURY  (76  lb  flask) 

AMERICAN  PRICES: 

Coppar,  alactrolytlc  (par  lb)  ... 

Laaa.  (Now  York)       


£par 
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Waakly 
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81 
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53* 
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69J 

30c 

lie 


-3i 
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*  Topa  Prfca.  noiv  on  ovaroga,  include  varnishing 


Annual  check  on  washing  machines  urged 


A  BROKEN  earth  wire  and  the  rough 
head  of  a  screw  were  reasons  for  an  elec- 
tric washing  machine  becoming  live,  kil- 
ling a  31 -year-old  housewife,  it  was  stated 
at  an  inquest  at  Abercynon,  Glam,  last 
week.  After  hearing  evidence,  the 
Coroner  agreed  with  an  official  of  the 
South  Wales  Electricity  Board,  that 
washing  machines  should  be  checked 
annually  to  make  sure  the  machine  and 
installation    were    in    perfect   order. 

The  washing  machine,  which  had  been 
purchased  five  or  six  years  ago,  had  not 
given  any  trouble,  apart  from  the  earth 
wire  which  was  attached  to  a  clip  on 
the  water  pipe  of  the  kitchen  tap. 
Husband   of   the   deceased,    Mr  Watts, 


said  the  earth  wire  broke  about  a  foot 
from  the  chp  and  he  joined  it  up  several 
times,  for  it  always  seemed  to  be  break- 
ing. He  did  not  realise  the  significance 
of  the  earth  wire. 

Mr  H.  S.  Vaughan,  of  the  South 
Wales  EB,  said  it  was  found  that  one 
of  the  live  leads  connecting  the  coils 
inside  the  motor  had  chafed,  cutting 
through  the  insulation  and  touching  the 
frame  of  the  machine.  A  screw  in  the 
motor  had  a  rough  edge  and,  when  the 
machine  was  in  operation,  the  vibratioo 
would  chafe  the  insulation.  There  was 
no  earth  connection. 

A  verdict  of  accidental  death  was  re- 
turned. 


380  at  Xmas  luncheon 

DESPITE  his  early  electrical  engineering 
exploits,  electricity  was  here  to  stay, 
Mr  Norman  Collins,  well-known  author 
and  deputy  chairman  of  Associated  Tele- 
vision, said  as  guest  speaker  at  the 
Electrical  Industries  Club*s  Christmas 
luncheon  in  London  last  week.  The  prin- 
cipal exploit  was  blacking  out  a  village 
when  replacing  a  fuse.  A  record  380 
members  and  guests  attended  the  lun- 
cheon. A  collection  for  older  Electrical 
Industries  Benevolent  Association  bene- 
ficiaries realised  over  £130. 


O.LLC.  SUCCESSOR  A6REED 

FORMAL  signing  in  Pads  last  week  of 
the  charter  of  the  new  Organisation  for 
Economic  Co-operation  and  Development 
(OECD)  marks  an  important  stage  in  the 
development  of  a  successor  to  the  12- 
year-old  OEEC.  The  new  Organisation 
will  have  USA  and  Canada  as  full  mem- 
bers, besides  18  European  countries,  and 
will  have  wider  scope  than  its  pre- 
decessor. 

Much  of  the  committee  structure  of 
OEEC  is  to  be  retained  by  the  new 
body.  However,  it  will  add  to  this 
machinery  a  trade  committee  which  will 
make  regular  examinations  of  general 
trading  policies  of  member  states. 


News  in  Brief 

Annual  luncheon  of  the  British  Re- 
frigeration Association  will  be  held  at 
Connaught  Rooms,  W.C.2,  on  10  March. 
The  Rt  Hon  P.  J.  Erroll,  President  of 
the  Board  of  Tcade,  has  accepted  an 
invitation  to  attend. 

On  1  Jan.  Spain  will  become  the 
fourteenth  member  State  of  CERN,  the 
European  Organisation  for  Nuclear 
Research. 

The  Royal  National  Lifeboat  Institu- 
tion has  decided  to  fit  Aqualite  L20 
automatic  lights  to  all  life-jackets  used 
in  the  service.  These  have  a  silver 
chloride-magnesiuni  1|  V  battery  en- 
cased in  plastics,  the  lights  being  auto- 
matically activated  in  water. . 

Annual  general  meeting  of  the  North 
Metropolitan  branch  of  the  ElBA  will 
be  held  at  Northmet  Hse,  Southgate. 
N.14,  on  9  Feb.,  at  3  p.m. 

Dimplex  Ltd.  are  to  launch  a  large 
advertising  and  sales  promotion  cam- 
paign for  their  towel  rails  next  Feb- 
ruary. 

Barclays  Bank  is  soon  to  take  delivery 
of  their  first  automatic  cheque-sorting 
machine. 

With    falling   sales   of   TV   sets,   the 

General  Electric  Co.  is  taking  140 
women  workers  off  the  TV  lines  at  its 
Coventry  factory. 
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Company  Activities 


PERHAPS  il  was  the  thought  of 
Christ  ous  which  at  one  time  last 
week  brought  a  little  more  cheer  into 
ttock  markets,  since  certainly  there  was 
nothing  in  the  latest  trade  figures  and 
balance  of  payments  to  cause  much 
rejoicing.  None  the  less,  over  the  week  a 
gentle  leavening  of  prices  was  seen  to 
extend  to  the  electrical  share  market. 

It  is  true  that  the  "trade  gap"  de- 
clined to  £70  million  in  November  from 
£122  million  in  October,  but  both  the 
record  export  figure  of  £342  million  and 
the  record  level  of  imports  at  £420  mil- 
lion were  distorted  as  a  result  of  the 
tally  clerks'  strike  in  October  which 
then  put  a  brake  more  on  exports  than 
on  imports.  So,  if  exports  are  taken 
over  the  three  months  September/ 
November  they  emerge  only  2%  up  on 
the  previous  three  months,  while  on  a 
similar  comparison  imports  edged  up 
3}%.  Further,  compared  with  a  visible 
trade  detkit  of  £41  million  in  the  third 
quarter  of  1959  there  was  a  defidl  of 
£133  million  in  July /September.  1960. 
And  when  we  look  at  the  overall  cur- 
rent balance  of  payments,  which  counts 
in  earnings  on  "invisibles"  for  services 
rendered,  etc.,  it  is  found  that  there  was 
still  a  £101  million  deficit  in  the  third 
quarter  of  1960  against  a  £43  million 
surplus  a  year  before.  In  fact,  over  the 
-first  nine  months  of  I960  the  deficit  had 
added  up  to  £66  million  against  a  nine 
months'  surplus  of  £159  million  in  19S9. 
Those,  therefore,  who  have  been  looking 
for  some  ease  in  the  "squeeze"  vrill  have 
to  keep  looking  for  some  time,  since  until 
there  is  a  marked  improvement  in  our 
external  earnings  there  just  can  be  no 
let-up  on  the  present  domestic  curbs. 

But  certainly  the  electrical  market 
fared  fractionally  better.  Thus,  AEl 
crept  up  from  39s  6d  to  a  wary  41s  3d, 
BICC  gained  41d  at  48s  6d,  E.  K.  Cole 


went  Is  dearer  to  19s  71d  and  ElUott- 
Automation  scored  a  Is  3d  gain  at 
24s  Ud.  After  the  previous  week's  falls 
both  Ultra  Electric  and  Radio  and 
Allied  Holdings  made  good  recoveries. 
There  were  also  a  number  of  responses 
to  specific  items  of  company  news  and 
among  the  most  outstanding  was  the  3s 
rise  in  the  IDs  Ordinary  shares  of  the 
Plessey  Co.  to  47s.  News  from  them  was 
that  their  subsidiary,  Garrard  Engineer- 
ing and  Manufacturing,  has  secured 
gramophone  equipment  orders  from  the 
United  States  valued  at  SI  million  for 
delivery  within  the  first  three  months  of 
1961.  Plessey  shares,  now  7s  below  their 
1960  "high"  and  yielding  3'6%,  could 
easily  prove  a  "winner"  in  1961.  As  a 
guest  recently  in  a  Parisian  household, 
I  was  also  told  that  Garrard  'gram  equip- 
ment is  very  much  sought  after  in 
France.  Verb,  sap!  Initially,  International 
Computers  and  Tabulators  also  res- 
ponded well  to  their  trading  results  for 
the  year  and  the  11  point  increase  in 
the  total  dividend  to  lli%.  The  net 
profit  after  tax  is  up  from  £1,304,000 
to  £1,926,000.  So  after  sUrting  out  the 
week  at  59s  the  £1  Ordinary  shares. 
after  dipping  to  58s  9d,  cLmbed  to 
63s  6d  after  the  results  but  came  back 
to  finish  business  at  58s  9d. 

But  two  of  (he  iop  spots  were  sup- 
plied by  Decca  Record  and  EMI,  whose 
shares  spun  up  3s  6d  and  Is  9d  to  52s 
and  43s  9d,  respectively,  on  the  industry's 
record  disc  sales  before  coming  back  to 
51s  and  42s  3d.  Consumer  spending  this 
year  is  likely  to  be  around  £30  million 
— its  highest  ever.  It  might  also  usefully 
go  on  record  for  Electrical  Times 
readers  that  EMI  shares,  now  28%  below 
their  top  price  touched  earlier  this  year, 
will  prove  among  those  to  star  in  any 
electrical  "Hit  Parade"  1 961  cares  to 
arrange. — From  our  City  Correspondent. 


Broom  and  Wade  Ltd. 

In  addition  to  achieving  record  sales 
and  profits  in  the  year  to  30  Sept.  last, 
this  company's  order  book  at  the  present 
time  is  higher  than  at  the  same  period 
last  year,  Mr  H.  S.  Broom,  the  chairman, 
reports.  Chief  reason  for  the  company's 
greater  profitahiliiy  is  higher  turnover, 
accomplished  by  more  efficient  produc- 
tion, he  adds.  Capital  commitments  at 
the  end  of  the  year  were  estimated  at 
£200.000.  and  a  comprehensive  scheme 
for  the  progressive  replacement  of  all 
plant  is  under  review. 

Dewhnrst  and  Paitno' 

After  all  charges,  including  taxation. 
profit  for  the  year  to  30  Sept.  last 
amounts  to  £124,256  (£II7J90),  and  a 
final  dividend  of  15%  again  makes  the 
total  distribution  20%.  Taxation  charge 
this    lime    is    £119,397,    compared    with 


£76.616  allowed  in  the  previous  year. 

Kenwood  Manufactoriiig  Co. 

Announcing  an  interim  dividend  of 
7J%  for  the  year  ending  31  July  next 
the  directors  stale  that  the  group  profit, 
before  tax.  for  the  19  months'  period  to 
3)  July,  I960  (including  results  of  Ken- 
wood Manufacturing  (Woking)  Group 
for  a  year)  amounts  to  £42.675.  Of  that 
sum,  taxation  absorbs  £33^82  leaving 
a  group  net  profit  of  £9.393.  When  the 
companies  were  amalgamated  in  Decem- 
ber, 1959,  a  profit  of  £196,000  vras 
estimated  for  the  period,  but  since  then 
production  d i file ul ties,  particularly  with 
the  mixer,  have  caused  a  decline  in 
profits.  Those  dllflcullies  have  now  been 
largely  overcome  and  the  outlook  for 
the  current  year  is  more  encouraging. 
Although  sales  of  some  products  (such 
as  refrigerators)  have  been  affected  by 


the  credit  squeeze,  sales  of  fte  new  Chef 
mixer  are  stated  to  be  higher  than  it 
peak  kvets  reached  in  1959. 

Lloyd's  Paddng  WaidioiiMa 
(Holdiagi) 

This  group  (which  took  over  Long  ud 
Crawford  last  March  and  includci 
Regentone  Products  Ltd.)  is  paying  ■ 
final  dividend  of  9%,  making  a  total  of 
15%  (same).  Group  net  profit  dwliwd 
to  £233,435  {£257^^)  after  tiniiao 
charge  of  £154.766  (£274,207). 

Radio  Rentals  Ltd. 

With  group  trading  profit  for  the  jai 
ended  31  Aug.  last  increasing  tii 
£5,742,065  (from  £4,917,999  in  (he  pre- 
vious year)  the  total  dividend  is  ibo 
effectively  raised  5%.  Final  dividend  ii 
15%  making  a  total  of  20%  on  capiiil 
increased  by  a  one-for-two  scrip  ittue. 
Depreciation  absorbs  £3,439554 
{£2.968.104)  this  time,  but  laxalioii  a 
£123,155  down  at  £728,124.  leaving  a 
net  profit  of  £1,573,987  {£lfi9S£l6). 

Spaik  Holdii^  Ltd. 

This   group   now   has  nine  openting 
subsidiaries,  with  Hawke  Cable  Ghodi 
Ltd.  and  Ductwork  Ltd.  among  the  (our 
firms  in  the  Engineering   Division.  Sii 
of  the  subsidiaries  were  acquired  io  ibe 
past  year  and  Mr  J.  O.  Lawton,  chair- 
man, has  told  shareholders  that  the  ei- 
pansion  of  the  group  has  been  financed 
almost  entirely  out  of  its  own  internal 
resources    and    even    now    the    ovenl 
indebtedness    to    bankers    is    less  ihao      i 
£50,000.   The    board   propose  to  brini      { 
the  issued  capital  into  line  with  the  real 
capital    employed    and    as    a    first  step 
suggest  the  writing  up  of  the  issued  than 
capital  from  Is  to  2s/share,  i.e.,  a  total      j 
of    £183,750.    As    the    group    Dominal      I 
capital    is    only   £300.000,   this  will  be      I 
raised  to  £)  million  to  permit  nol  oolr 
future  capitalisations,  but  also  to  live 
a   reserve   of  unissued  capital  for  uir      \ 
new  acquisitions 

Thon  Electrical  fndostries 

Dealing  commenced  earlier  this  week  i 
in  the  £3  million  newly  created  61%  I 
Unsecured  Loan  Stock,  1985-89.  The 
stock  was  placed  by  Hambros  Butt 
with  a  proportion  available  in  the 
market,  consisting  of  £600,000  at  13t\%. 
Net  proceeds  of  the  issue  will  be  used 
to  reduce  bank  overdrafts  wbkb 
amounted  to  £2,974,793  on  3  Dee.  Ow 
the  past  five  years  net  profits  hivt 
averaged  £1,655,709  before  taxitiOD. 

Divideads  Declared 

Cables  Investment   Trust.   Interim  lOd 

per  share  (same). 

Combined  Electrical  Manufaclurtn. 
Interim  is  4%  as  forecast  at  time  oF 
merger  of  Hackbridge  and  Hewittic 
Electric  Co.  and  Switchgear  and  Cowans^ 
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itracts  Open  at  Home  . . . 


given   are   the   finai  for   receipt  of 
tnders  unless  otherwise  stated. 


B.C  Electrical  installation 
at    St    Ann*s    Secondary    Girls* 
Springfield  Rd. — ^Advertised  1  Dec. 

c. — ^Brentwood    UJO.C.    Supply    of 
r  22)  lamps  for  year. — See  15  Dec. 


^-Eastkigh  B.C  Supply  of  (Item  10) 
ighting  lamps  for  year  from  1  April, 
See  8  Dec.  issue. 


c— Scottish   National    Campi 

;al    installation    at    Belmont    Camp 
Meigle,     Perth.     Applications     to 
I  Manager  and  Secretary,  57  MelviUe 
nbur^  3,  by  above  date. 

c. — Haltcmprice  U.D.C.  Supply  of 
and  tubes. — ^See  15  Dec.  issue. 

:^ — Picatffkh  B.C  Supply  and  erec- 
n  fixed-price  basis,  or  26  reinforced 
e  columns  with  24  fluorescent  and 
dium  lamps/gear  along  Rectory  Rd 
concrete  columns  with  sodium  light- 
King's  Rd,  plus  removal  of  31 
;  units. — See  15  Dec.  issue. 

>— -Fjmhkillcn  RJ>.C  Provision  of  19 
:ent  lanterns  on  concrete  columns  and 
m  wood  poles.  Engineer  and  Sur- 
A.  Stephenson,  Council  Offices, 
rade.  Deposit  £2  2s. 

. — Fanboroogh  U.D.C.  Lighting  and 
installations  at  Jubilee  HalK  Engineer 
irveyor.  Municipal  Offices.  Alexandra 
rnborough,  Hants.  Preference  to  con- 
I  on  N.I.C.E.I.C.  roll. 

^^ — ^Dcolqr  Dale  UD.C.  Supply,  erec- 
d  wiring  of  225  25  ft  Stanton  coiKrete 
IS  together  with  140  W  sodium  lamps/ 
s/gear  along  A636  Wakefield  Rd  and 
lamsley  Rd. — See  8  Dec.  issue. 

^ — ^Monaghan  CC  (b)  Erection  and 
don  of  two  pumping  sets  to  deliver 
m.  at  a  106  ft  head  for  Rockcarry 
.  Supply  and 'or  erection  of  two  42 

rimps  at  a  128  ft  head  for  Newbliss. 
Dec.  issue. 


Street   lighting 

sing  13  Group  "A"  single  arm,  one 

arm  140  W  sodium  and  one  post-top 

:ent  lantern  at  High  St  divided;  (f) 

of  electrical  equipment;   (2)  taking 

existing     columns,     supply/erection/ 

nriring    of    electrical    equipment,    of 

mder;   (3)  with  electrical  equipment 

other    manufacturer.    Surveyor,    St. 

Ts,  Ham  Rd. 

..— :Baaip  B.C  (a)  Electrical  work  in 
ises  at  Tunstead  Rd  estate,  Stack- 
Borough  Engineer,  Municipal  Offices. 
t  £2  2s. 

:.— Uanfynin  R«D.C  Electrical  instal- 
in  new  offices. — See  8  Dec.  issue. 

— Droifwich  B.C  Supply  and  erection 
street  lamps,  together  with  lanterns/ 
iring. — ^Advertised  15  Dec.  issue, 

—Romford   B.C   Suoply  of  200  W 

lamps /lanterns /gear/brackets  for  con- 

of  69  existing  units. — See  15  Dec. 

-Romford  B.C.  Tender  M26.  Supply 
ps  for  year. — See  15  Dec.  issue. 

-Saondersfoot.  Wiring  of  village  hall, 
from  Major  E.  Molyneux,  Langdale, 
ers  Rd.  Saundersfoot. 
—Manchester  C.C  Provision  of  road 
ir  park  mercury  vapour  lighting  at 
ester  Airport. — See  15  Dec.  issue. 

— RadcHfTe  B.C.  Supply  and  instal- 
of  43  140  W  sodium  lamps  on  25  ft 
IS  and  b»^ckets.  plus  removal  of  28 
5  units  along  A667,  Ringley  Rd. — See 
isme. 

—Manchester  C.C.  Electrical  services 
tion  in  Central  Technical  College, 
ester  15. — ^Sce  15  Dec.  issue. 


5  laoL— Belfast  CC  (a)  Electrical  installa- 
tion in  Fane  St  Secondary  School. — See  8 
Dec.  issue. 

5  Ian.— Stalacs  U.D.C.  Fixed-price  basis: 
Supply,  fitting  and  erection  of  Class  **A*' 
steel  columns  with  168  mercury  fluorescent 
and  15  fluorescent  lanterns,  lamps,  gear  and 
ancillary  work.  Engineer  and  Surveyor, 
Shortwood  Hse,  240  London  Rd.  Deposit 
£2  2s. 

6  laii« — ^Belfast  CC  (a)  Supply  of  condenser 
tubes  and  (b)  supply  and  erection  of  25  kW 
germanium  diode  re  :tifier  sets  (Specifications 
W184  and  5,  respectively). — See  8  Dec.  issue. 

6  Ian. — Blackpool  B.C  Supply  of  lamps  for 
year  to  31  March.  1962.  Director  of  Lighting 
and  Electrical  Services,  Rigby  Rd  East. 

6  Ian. — Cambcrwcll  B.C.  Supply  of  (Item  k) 
lamps  and  (Item  s)  cables,  conduit  and 
fittings.--See  15  Dec.  issue. 

6  Ian. — Cardilf  C.C.  Erection,  on  fixed-price 
basis,  of  18  30  ft  metal,  20  25  ft  concrete 
and  metal  and  400  Class  **B*'  concrete 
columns,  180  trolley  pole  brackets,  35 
catenary  suspended  lanterns  and  installation 
of  200  W  and  140  W  sodium  and  80  W 
and  400  W  mercury  lamps/gear.  City  Sur- 
veyor, City  Hall.  Dn>osit  £2  2s, 

6  Ian. — ^KIIkccL  Electrical  installation  in 
Holy  Cross  Primary  School. — See  15  Dec. 
issue. 

€    Ian.— Wanstaad    and    Woodford    B.C. 

Supply  of  (Item  13)  for  year. — See  8  Dec. 
issue. 

6  Ian.— Wood  Green  B.C  Supply  of  (Item 
17)  lamps. — See  15  Dec.  issue. 

7  lan« — ^BaUock  U.D.C  Supply  and  erec- 
tion of  11  25  ft  concrete  columns  with 
140  W  sodium  lighting. — See  15  Dec.  issue. 

7  lan«— Bath  CO.  Supply  of  (Item  40)  l.v. 
cables;  (41)  discharge  lamps;  (42)  tungsten 
lamps  and  fittings;  (43)  steel  and  concrete 
columns;  (44)  street  lighting  lanterns;  (45) 
control  gear  and  capacitors;  (46)  time 
switches,  for  year. — See  8  Dec.  issue. 

7  Ian.— Dagcnham  B.C  Supply  of  (Item  31) 
lamps  for  year. — See  15  Dec.  issue. 

9  lan.-^Upton  U.D.C.  Rewiring  of  83  pre- 
war houses.  Shortbank  Rd.  Engineer  and 
Surveyor,  Town  Hall.  Deposit  £2  2s. 

9  Ian.— Swansea  B.C  Two  disintegrator  sets 
pipes,  valves,  control  gear,  switches,  switch- 
board, etc.,  for  Limeslade  Sewerage  Scheme. 
—See  15  Dec.  issue. 

9  Ian.— West  Lanes  R.D.C  (a)  Supply  of 
55  Class  "A"  and  527  Class  "B''  concrete 
columns/brackets;  (b)  supplv  of  140  W 
sodium  and  M.F.  Class  **B    famps/lantems/ 


transformers/capacitors,  (c)  erection  of 
columns/brackets,  fitting  and  wiring  of  elec- 
trical equipment  and  commissioning  plus 
removal  of  redundant  equipment.  Engineer 
and  SurveycH*,  Council  Oifices,  Derby  St, 
Ormskirk.  Deposit  £2  2s. — ^Advertised  in  this 
issue. 

10  Ian. — ^Dnnblaiie  B.C.  Supply  and  erection 
of  seven  Group  '*A'*  concrete  columns/lan- 
tems/auxiliary  equipment,  plus  the  resiling 
of  six  columns  along  A9. — See  10  Nov. 
issue. 

10  Ian.— Hebbum  U.D.C.  Electrical  instal- 
lations in  42  houses  in  central  area  rede- 
velopment scheme.  Surveyor. 

11  laa.— Blyth.  Supply  of  (Item  15)  cables 
and  fittines  for  year  to  31  March,  1962. 
Borough  Engineer,  Municipal  Bldgs. 

11  Ian.— Tonbrldgc  R.D.C  Wiring,  by  regis- 
tered contractors,  of  Council  Offices  and 
proposed  exten^on. — See  15  Dec.  issue. 

12  Ian. — ^Westminster  CC.  Supply  of  lamps 
for  year  from  1  April,  196L  Applications, 
enclosing  14  in.  by  10  in.  s.a.e.,  to  Town 
Clerk,  City  Hall,  P.O.  Box  141,  W.C.2. 

13  Ian.*— Maiden  and  Coombc  B.C.  Pro- 
vision of  Group  **A'*  200  W  sodium  and 
fluorescent  lighting  schemes  with  tubular 
steel  columns.  Borough  Engineer  and  Sur- 
veyor: J.  Apse,  Municipal  Offices,  New 
Maiden. 

14  Ian.- West  Lothian  CC  Supply  and 
erection  of  25  200  W  long  type  sodium 
lanterns  on  35  ft  steel  columns/brackets 
along  A8,  near  Bangour  Hospital.  County 
Electrical  Manager,  212  High  St,  Lmlithgow. 

16  Ian. — ^Bennondscy  B.C  Supply  of  lamps 
for  year. — See  8  Dec.  issue. 

16  Ian. — Biimlngliam  Tame  and  Rea.  Three 
1,500  g.p.m.,  two  140  g.p.m.  and  three 
70  g.p.m.  centrifugal  pumps  complete  with 
motor  control  gear.  District  Drainage  Board 
Engineer,  Rookery  Park»  Erdington,  Bir- 
mingham 24. 

16  Ian.— Presicwicli  B.C  Supplv  of  Gtem  10) 
lamps  for  year  to  31  March,  1962.  Borou|^ 
Engineer,  Town  Hall. 

17  Ian.— Newcastle  npon  T^ne  CC  Supply 
and  installation  of  two  automatic  passenger 
lifts  in  each  of  two  15-siorey  blocks  of  flats 
at  Longbenton  Estate. — See  8*  Dec.  issue. 

28  Ian. — Ounbome-Redmtli  UJO.C  Supply 
of  (Item  24)  electrical  equipment  and  fittings 
for  year. — See  8  Dec.  issue. 

28  Ian.— Rhyl  U.D.C  Supply  and  instal- 
lation complete  of:  (a)  two  1,560  g.p.m. 
sewage  pumps,  two  8,250  g.p.m.  and  two 
12,450    g.p.m.    storm    water    pumps    with 


Your  Queries  Answered 

Readers  are  Invited  to  make  use  of  our  free  enquiry  department  which  possesses 
wide  resources.  Including  an  Index  of  trade  Information  widi  ever  100,000  entries 


A  Selection  from  the  110  qiseries  answered  this  week 


'nVestmlnstei^    eleetrle    Mankcta— 

address    for?    C.C— Norrand    Ltd.,    62 
Clayton  La,  Bradford  5. 

Easy  Washer  Co.,  of  Toronto— agents 

for?     S.E.E.B.— Mctalcraft     Mnfg.     Co. 
(Canada)  Ltd.,  37  Bemers  St,  w.1. 

''Silent     Giiat**     halrclipner*— makers 

of?    E.E.B.— Wahl    (Eneland)    Ltd.,    215 
Putney  Bridge  Rd,  S.W.I 5. 

"Kerson''  switches— address  for?  T.E. 
— Midland  Electric  Mnfg.  Co.  Ltd., 
Reddings  La,  Tyseley,  Birmingham  11. 

"SnoWhite"  dothes  driers— makers 
of?  E.W.— J.  Glover  and  Sons  Ltd., 
Groton  Rd,  Earlsfield,  S.W.18. 


''Planet^  lampAade»— makers  of?  D.W. 

— Planet  Shades   Ltd.,    14a   Manor   Rd, 
N.16. 

••Dorwt**  refrigerators  —  makers  of? 
L.E.B. — Dorset  Refrigeration  Ltd.,  Lake 
Rd,  Hamworthy,  Poole,  Dorset 

"Ismet"  fan  heaters— suppliers  of? 
E.S. — ^Wvnebourre  Electrical  Products 
Ltd.,  90-96  City  Rd,  E.C.I. 

"Mlnibar^  tnmkfaif  systems— makers 
of?  A.  and  P.— Bill  Switchgear  Ltd., 
Aston  La,  Perry  Barr,  Birmingham  20. 

ANSWER  WANTED 

"Rotostat"  starter  gear— makers  of? 
T.B.— 
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motors,  starters,  pipework,  valves,  etc. ;  (b) 
one  8i)0  b.h.p.  stand-bv  diesel-alternator 
(alternatively,  supply  only  of  diesel-alter- 
nator). Engineer  and  Surveyor,  Council 
Offices.  Deposit  (a)  £5  and  (b)  £3. 
1  Feb.— Oxford  T.C.  Supply  and  erection  of 
two  high-lift  3,500  g.p.m.  and  two  low-lift 
3350  g.p.m.  pumps  complete  with  motors, 
switcher  and  cabling.— See  10  Nov.  issue. 
No  date  stated^-Loch  Lee  Water  Board. 
Supply  and  installation  of  switchboards, 
wiring,  lighting  and  heating  installations  for 
first  phase  Loch  Lee  scheme. — See  IS  Dec. 
issue. 

No  date  stated— North  of  Scotland  ILE.B. 
Supply  and  erection  of  132  kV  steel  tower 
double  circuit  spur  line  to  Burghmuir.— 
Advertised  8  Dec.  issue. 

. . .  and  Overseas 

Details  of  items  marked  •  may  be  obtained 
on  application  to  the  Board  of  Trade, 
Lacon  Hse,  Theobalds  Rd,  W.CL  quoting 

reference, 

28  Dee.— America.  500  kV,  l.t.  substation, 
duplex  control  centre,  distribution  board, 
battery  chargers,  etc.  District  Engineer,  U.S. 
Army  Engineer  District,  628  Pittock  Block. 
Portland  5,  Oregon.  B.o.T.  (ESB/31999/60).* 

28  Dec— Burma.  1,470  rolls  (25  yd)  2  in. 
wide  black  adhesive  insulatins  tape.  Director- 
General,  Union  of  Burma  Purchase  Board, 
St.  John's  Rd,  Rangoon.  B.O.T.  (ESB/ 
32471/60).* 

28  Dee.- Burma.  One  gross  24  V  15  W 
s.b.c.  lamps,  30  gross  110  V  60  W  b.c. 
lamps,  60  gross  230  V  75  W  b.c.  lamps. 
Director-General,  Union  of  Burma  Purchase 
Board,  St.  John*s  Rd,  Rangoon.  B.O.T. 
(ESB/J2475/60).* 

30  Dee. — Borma.  Accessories,  lighting  fittings, 
fans,  switchgear,  switch'  and  distribution 
boards  for  new  Intermediate  College  Project, 
Thamaing.  Documents,  fee  £3  15s  9d,  from 
Burmese  Embassy,  76  Cadogan  Sq,  S.W.I. 
B.O.T.  (ESB/32421/60/ICA).* 
5  Jan.— America.  Two  83,333  kVA,  13-8  kV, 


225  r.p.m.  vertical  shaft  hydraulic  alter- 
nators for  Spring  Creek  Plant.  Dept.  of  the 
Interior,  Bureau  of  Reclamation,  Bldg  53, 
Denver  Federal  Center.  B.oT.  (ESB/31977/ 
60).* 

9  Ian. — India.  24  testing  instruments.  Chief 
Engineer  (South),  Stores  Purchase  Section, 
The  MaU,  PatiaU.  B.o.T.  (ESB/31908/60).* 

13  laa.- India.  Enquiry  SE  279.  Cooling 
towers  for  D.V.C.  Chandrapura  Thermal 
Power  Station.  Documents,  tee  £1  Is  5d, 
from  Co-ordination  Branch,  India  Store 
Dept.,  Bromyard  Ave,  W.3,  viewing  refer- 
ence S.3844/60/NSC/ENG.2. 

13  im.—S,  Africa.  10  MVA  transformers 
and  gear  for  Springs  T.C.  Consulting  en- 

fineer:    J.    S.    Clinton,    P.O.    Box    4648, 
ohannesburg.  B.o.T.  (ESB/31961/60).* 

IS  Ian. — Borma.  Five-ton  o/h  travelling 
crane  for  foundry  duty.  Deputy  Assistant 
Director-General,  Procurement  Branch,  Ind. 
Development  Corpn.,  243-251  36th  St, 
Rangoon.  B.o.T.  (ESB/32365/60).* 

15  Jan.— Kuwait  (1)  Three  5  MVA  33/11-5 
kV  oil  immersed  natural  cooled  trans- 
formers and  (2)  500  yd  11  kV  0-4  sg  in. 
single-core  p.i.l.c.s.  cable.  Dept.  of  Elec- 
tricity, Water  and  Gas.  B.o.T.  (ESB/31813/ 
60).* 

21  Ian.— Iran.  25  kW  diesel  generators. 
Imoerial  Iranian  Navy,  Tehran.  B.o.T.  (ESB/ 
32310/60).* 


25  Ian. — ^India.  Switchgear  for  Kiribum  sub- 
station, etc.  Director-General  of  Supplies 
and  Disposals,  Shahiahan  Rd,  New  Ddlu. 
B.o.T.  (ESB/29421/60).* 

26  Ian. — New  Zealand.  750  rubber  cised 
torches.  Director-General  (Stores  Divisioa). 
G.P.O.,  Wellington.  B.o.T.  (ESB/31992/60).* 

9  Fell.— Anstralia.  1  to  10.  U  to  20  1-5 
kVA  s.-ph.,  1  to  5  6  kVA  s.-ph.  and  I  to 
5  6  kVA  3-ph.  diesel  alternators.  Controller, 
Stores  and  Contracts,  Postmaster-General's 
Dept.,  114  Russell  St,  Melbourne  C.l.  B.O.T. 
(ESB/32482/60).* 

14  Feb.— New  Zealand.  Four  s.-ph.  3-333 
MVA  outdoor  oU  immersed  transformers, 
alternatively  two  3-ph.  10  MVA  trans- 
formers. Secretary,  Tenders  Committee,  New 
Zealand  Electricity  Dept.,  Wellington.  fi.o.T. 
(ESB/31439/60).* 

16  Feb.— Australia.  Electron  tubes,  132 
items.  Controller,  Stores  and  Contracts, 
Postmaster-GeneraPs  Dept.,  114  Russell  St, 
Melbourne  C.l.  B.o.T.  (ESB/32356/60).! 

27  Feb. — ^India.  Winding  machines,  ovens, 
impregnating  plant,  brazing  and  soldering 
machines.  Shn  D.  P.  Guzdar,  OflBcer  oo 
Soecial  Duty,  Heavy  Electricals  Ltd.,  Crown 
Hse,  Aldwych,  W.C.2.  B.o.T.  (ESB/31972/ 
60/).* 

28  Feb. — Araentina.  150  double-bogie  tranas 
(new  or  second-hand).  Transportes  de  Buenos 
Aires,  Seccion  Licitiones,  Bme.  Mitre  3345, 
Buenos  Aires.  B.o.T.  (ESB/32324/60).* 


CONTRACTS  PLACED 


C.E.G.B.  Contracts  placed  during  the  past 
month  amounting  to  £13,400,000  include: 
Blyth  B  power  station:  two  350  MW  turbo- 
eenerators,  feed  water  heating  plants,  boiler 
feed  pumps  and  auxiliaries,  English  Electric 
Co.  Ltd.;  415  V  switchgear,  contactors  and 
accessories,  M.  and  C.  Switchgear  Ltd. 
Thorpe  Marsh  power  station:  high  pressure 
pipework  and  valves  for  No.  1  generator 
and  No.  1  boiler,  Alton  and  Co.  Ltd. 
Rueeley  power  station:  auxiliary  control 
and  instrument  cables  and  accessories,  N.  G. 


TRADE  NOTES 


Changes  of  Addren.  The  Sales  Departments 
of  G.  A.  Harvey  and  Co.  (London)  Ltd. 
are  now  operating  from  Villiers  Hse,  Strand, 
W.C.2.  Telephone:  Whitehall  9931.  Early 
in  the  new  year  the  company  will  open 
a  London  showroom  in  the  new  buildmg. 

The  London  office  of  Matthew  Hall  and 
Co.  Ltd.  is  now  at  101-108  Tottenham  Court 
Rd,  W.I.  Telephone:  Museum  3676.  The 
factory  and  stores  remain  at  1-4  Amber  ley 
Rd,  W.9. 

New  Depola.  Davis  and  Tinunins  Ltd. 
have  established  a  new  depot  on  the  Bridg- 
end Trading  Estate. 

The  new  Norwood  Rd,  Birmingham,  depot 
of  Oldham  and  Son  Ltd.  was  officially 
opened  last  week. 

Change  of  Name.  The  title  of  the  Radio 
Rentals*  subsidiary.  Mains  Radio  Gramo- 
phones Ltd.,  has  been  changed  to  Balrd 
Television  Ltd. 

New  Telephone  No.  The  telephone  no.  of 
the  Leicester  sales  office  of  Brook  Motors 
Ltd.  is  now  Leicester  50781. 

Agent.  Armourduct  Trading  Co.  Ltd.,  1-3 
Brixton  Rd,  S.W.9,  have  been  appointed 
London  agents  to  Swifts  of  Scarborough 
Ltd.  for  their  cable  trunking  and  com- 
ponents and  cable  trays. 

Agreement.  Marconi  Instruments  Ltd., 
under  a  recent  agreement  with  Computer- 
Measurements  Co.,  of  Sylmar,  California, 
will  manufacture  CMC's  range  of  tran- 
sistorised electronic  counters,  and  have  world 
selling  rights  outside  North  America  and 
Japan. 

Expansion.  H.  W.  Field  and  Son  Ltd. 
have  purchased  the  former  T.A.  Drill  Hall 
at  Southwold  to  utilise  as  a  branch  factory. 

BEAMA  Contract  Price  Adjustment  Fd^ 
mulae.     Par     Electrical     Machinery     and 


Equipment.  For  purposes  of  calculating 
variadons  in  (a)  "Rates  of  Pay"— the  rate 
of  pay  for  adult  male  labour  at  16  Dec., 
1960,  shall  be  deemed  to  be  204s  6d;  {b) 
"Cost  of  Material'*— the  index  figure  for 
materials  used  in  the  Electrical  Machinery 
Industry  at  16  Dec,  1960,  is  n6-4*  (1806*). 

For  Turbo-Generating  and  Allied  Plant. 
For  purposes  of  calculating  variations  in: 
(a)  "Rates  of  Pay"— the  rate  of  pay  for 
adult  male  labour  at  16  Dec.,  1960,  shall 
be  deemed  to  be  204s  6d;  (h)  "Cost  of 
Material" — the  index  figure  for  materials 
used  in  the  Mechanical  Enirineering  Industry 
at  16  Dec.,  I960,  is  I26-0*  (189-3*).  "Blast 
Furnaces  and  Iron  and  Steel  Melting  and 
Rolling  (1948  S.I.C.  ref.  40/41),"  189-5*. 
Other  Steel  Goods,  excluding  tubes  (1958 
S.I.C.  ref.  311/2),  129-1*.  The  price  of 
brass  condenser  tubes  \  in.  o/d  18  s.w.g. 
on  16  Dec.,  1960,  b  4s  per  lb.  ^Provisional 
figure. 

The  figures  in  parentheses  shown  above 
relate  to  earliest  list  of  wholesale  price 
index  numbers  in  which  the  year  1949  is 
taken  as  the  base  100.  For  the  other  figures 
1954=100. 


Bailey  and  C^o.  Ltd.  Hams  Hall  A  power 
station:  15  MW  Olympus  powered  as 
turbine  generating  plant,  Bristol  Siddetey 
En^nes  Ltd.  Drakelow  C  power  station: 
mam  foundations,  J.  L.  Kier  and  Co.  Ltd.; 
circulating  water  pumps,  Drysdale  and  Co. 
Ltd.;  circulating  water  valves  for  sets  9 
and  10,  Guest  and  Chrimes  Ltd. ;  circulating 
water  valves,  J.  Blakeborough  and  Sons 
Ltd.:  coal  handling  plant.  International 
Combustion  Products  Ltd.:  high  pressure 
pipework  and  valves  for  units  9  and  10, 
Babcock  and  Wilcox  Ltd.  Staythorpe  B 
power  station :  No.  2  cooling  tower,  Daven- 
port Engineering  Co.  Ltd.  West  Thurrod 
power  station :  generator  transformers  Nos. 
3  and  4,  Associated  Electrical  Industries 
Ltd.;  reinforced  concrete  coal  reclaim  bun- 
kers, Bierrum  and  Partners  Ltd.:  mobile 
coal  handline  plant  for  units  1  and  2.  John 
Blackwood  Hod^e  and  O).  Ltd.  Bankstde 
power  station :  flue  gas-washing  plant,  Head 
Wri<?htson  Processes  Ltd.  Paddmgton  sub- 
station: two  66/22  kV.  45  MVA  tmns- 
formers,  Ferranti  Ltd.  Brimsdown  sub- 
station: 33  kV  switchgear  modifirations, 
Associated  Electrical  Industries  Ltd.  Carring- 
ton  substation:  132  kV  air  blast  switchiRar, 
Associated  Electrical  Industries  Ltd.  Lan- 
caster substation:  two  132/33  kV,  45  MVA 
transformer  and  auxiliaries,  C.  A.  Parsons 
and  Co.  Ltd.  Corby  substation:  275  kV 
switchgear.  Associated  Electrical  Industries 
Ltd.:  132  kV  switchgear.  General  Electric 
Co.  Ltd.  Taunton  s^hstarion:  132  kV  switch- 
pear.  Associated  Electrical  Industries  Ltd. 
SVelton  GrapjTC  B  power  station:  132  kV 
switrh«e«r,  Associated  Elertriral  Industries 
Ltd.  Whitson  substation:  33  kV  switchgear, 
A.  Reyrolle  and  Co.  L»d.  Harker-Pen- 
wortham:  second  circuit  275  kV  overhead 
line,  Watshams  Ltd.  Sundon  substation: 
132  kV  cables,  Pirelli-General  Cable  WoHa 
Ltd. 


TRADE  MARKS 


This    Information    Is    extracted    from    the 
Official    Journal     by     permission     of     the 

Controller. 

Homelight.  804,181.  Class  7.  Machines 
for  domestic  use.  Pye  Ltd.,  Radio  Wks, 
Cambridge. 

Inyafift.  807,850.  Oass  7.  Apparatus  for 
lifting  and  carrying  invalids.  Electrical  Pro- 
ductions (Leeds)  Ltd.,  Hope  Rd,  Mabgate, 
Leeds  9. 


Memopnrk.  798,031.  Class  9.  Time 
switches,  meters,  etc.  Venner  Ltd.,  Kingston 
By-pass,  New  Maiden. 

Metrae.  803.777.  Class  9.  Testing  or 
measuring  instruments.  Everett  Edccumbe 
and  Co.   Ltd.,  Colindale  Wks,  N.W.9. 

Novothemi.  804,826.  Class  9.  Instruments, 
etc.  Thermocontrol  Installations  Co.  Ltd., 
2-10  Valentine  PI,  S.E.I. 


al  Tunes,  22  December,  1960 


S>T^ 


BUSINESS  PROSPECTS 


u  Wcssex  RcgkHEil  Hospital  Board, 
ster,  lOaii  £25^1  Stage  2a  oC  Lord 
Treloar  Hospital  enensions. 

r.  British  Gcon,  Devonshire  Hse, 
r  PU  W.l,  plan  major  czpansioa  of 
il  plant. 

or4  T.C  School  and  training  college 
I  at  former  Laxtoa  nurseries.  En- 
— Oeo.  Wimpey  plan  development  of 
Laxton  niusenes  as  private  400-hoase 
vith  shops. 

Bt  Young  and  MacKenzie,  2  Welling- 
,  Belfast,  architects  for  the  Scottish 
s*  Fund  and  Life  Assurance  Sodetv 
building  on  site  at  junction  High 
ibard  St. 

am  U.D.C  Tender:  50  terraced 
,    North    Rd,    Boldon   Colliery.    Sur- 

DO.  Goodyear  Tjrre  and  Rubber  Co., 
iry,    Wolverhampton,    plan    tyre    re- 
factory  buildings  at  Manchester  Rd 
ial  estate. 

oa  T.C  58  houses  and  20  bungalows 
d.  Surveyor. 

ncnovth.  Richmond  Hill  Printing 
plan  factory  extension,  23  Abbott 
X  Drake  and  Son,  Orchard  St, 
smouth,  plan  Wallisdown  Rd  factory. 
sex  Regional  Hosintal  Board,  Win- 
-,  plan  maternity  unit  at  Firs  Hospital, 
ictors:  Jenkins  and  Sons,  43  Holden- 
Id. 

lington.  Rigg  Headings  plan  factory 
ion. 

Bl^.  Peter  Nuttall,  5  Kay  St,  Rawten- 
irchitect  for  St.  Hilda's  R.C.  Secondary 
1  extensions,  phase  2. — ^Joseph  Lucas 
^  million  Eastern  Ave  factory.  Tee  and 
43  Frederick  Rd,  Birmingham  15, 
cts. 

diff.  Corporation   Development  Com- 
plan  experimental  flatted  factory  near 
mtre. 

sbalton.  Surrey  C.C.  plans  £50,000  old 
;'s  home  at  Wandle  Mead.  Architect. 

ttfaam.  Farms  and  Ptnrs,  24  Welbeck 
W.l,    architects   for   printine    works 
ing  offices  and  stores  at  12  New  Rd 
'or  Parrett  and  Neves. 

itteria   U.D.C.    12   bungalows  planned 
ew  Rd  estate  and  block  of  bed-sitting 
flatlets  for  old  people.  Surveyor. 

sBterfldd  T.C.  Civil  Defence  head- 
ers and  social  centre  to  cost  £20,000 
ed  for  rear  New  Sq.  Surveyor. 

ngford  B.C.  Tender:    16  flatlets.  En- 

ilvllle.  H.  Owen  Luder,  79  Regency 
W.l,  architect  for  £}  million  shopping 
J  for  Triland  (Property  Holdings). 

Ichcster.  £7,300  stage  7  of  street  lighting 
>vement  planned. 

rUngton.  H.  B.  Richardson.  3  Skinner- 
Darlington,    architect    for    North    of 
nd   Newspaper   Co.'s   workshops   and 
s  at  Priestgate. 

ncaster  T.C.  Wholesale  fruit  and  vege- 
market  planned.  Surveyor. 

dicy.  Clydesdale   Stamping  Co.,   Atlas 
Netherton,  plan  Yew  Tree  Hills  dye 

ffliam.  Sir  Basil  Spence.  1  Canonbury 
M,  architect  for  £400,000  new  women's 
te,  St.  Aldan's. 

ling.  Middlesex  C.C.  plan  £20,000  Old- 
and  Woodend  community  centre. 
sington.   R.D.C.   plan   £7,528  improve- 
of  electrical  facilities  to  cover  2,000 
». 

It  B.C.  Tender:  39  bungalows,  "High- 
"  Bagillt.  Engineer. 

80K0W.   Walter   Underwood   and  Ptnrs, 
Belle  PI,  Glasgow  C.3,  architects  for 
,000  two-storey  store  at   Argylc  St  for 
'ison's  Associated  Companies. 

»sport   B.C.    Tender:    24   one-bedroom 
Water    Police    Quarters    site,    Trinity 
n.  Engineer. 


Gfftesby  T.C  Two  three-story  flau  blod: 
planned  junction  Bath  St.  Albion  St,  £32,091. 
Engineer. 

Hnhwhislle.  Benson  and  Dixon.  FairhiU. 
Haltwhistle,  contractors  for  Smith  and 
Walton's  planned  factor>'  additions. 

Hmnvsyre.  C.  G.  Siillman,  4  Fitzroy 
Park,  N.6,  architect  for  C.C.'s  comprehen- 
sive h«dih  clinic,  ambulance  station,  com- 
munity centre,  Ubrary  and  flats,  probably 
at  Havant. 

Ifcwfofdafcire.  E.C.  plans  £4  million  gram- 
mar school  near  Fayre  Oaks  Cottage,  King's 
Acre  La. 


Gula  Investments  plan  six- 
storey  office  block  with  35  ground  floor 
shops  on  High  St  site. 

HbL  F.  Bilton.  83  Wincolmlee,  Hull, 
contractors  for  £400,000  Kingston  upon  Hull 
Training  College,  (Nottingham  Rd. — ^J.  H. 
Fenner  and  Co.,  Marfleet,  Hull,  plan  re- 
search and  development  block,  Marfleet  Ave. 
— Reckitt  and  Sons  plan  additional  floor  to 
offices,  Kingston  Wks,  Danson  La. 

Ipiwick  B.C.  Tender:  Stage  1,  new 
secondary  modem  school,  Chantry  estate. 
Architects:  Johns,  Slater  and  Haward,  32 
Foundation  St,  Ipswich. 

KcCtcffinc.  T.  Wilson  and  Son,  Sheep  St, 
Northampton,  plan  35  dwellings  on  housing 
site  at  Hall  La. 

Knapfaill.  New  Ideal  Homesteads,  61  South 
St,  Epsom,  Surrey,  plan  260  houses  at  Her- 
mitage and  Inkerman  roads. 

LeuningtiNi  Spa.  Lewis  and  Watters,  Lime 
Ave,  plan  57  Parklands  Ave  houses. 

Leeds.  Jowett  and  Sowry,  Albion  St,  plan 
£125,000  printing  works,  etc..  Shannon  St 
area.  Architect:  G.  Alen  Burnett,  8  Blen- 
heim Terr,  Leeds. 

London.    T.    P.    Bennett    and    Son,    43 
Bloomsbury  Sq,   W.C.I,   architects  for   15- 
storey  ward  block  at  London  Hospital,  East 
Mount  St,  Stepney,  E.I.— George  Trew  and 
Dunn,  50  Eastbourne  Terr,  W.2,  architects 
for  extensions  of  King*s  College  Hospital, 
Denmark  Hill,  S.E.5. — Scherrer  and  Hicks, 
27  Harcourt  Hse,  Cavendish  Sq,  W.l,  archi- 
tects for  £443,000  reconstruction  of  Tudor 
Secondary  School.  Islington. — ^York,  Rosen- 
berff  and  Mardall.  2  Hyde  Park   PI.  W.2, 
architects    for    extensions    to     Southlands 
CoUcge,   Wimbledon   Park   Side.   S.W.19.— 
F.  J.  Broadbent  and  Ptnrs,  13  Manchester 
Sq,   W.l,  architects  for  Our   Lady  of  the 
Rosary    Convent    in    Crawford    St.    Cost: 
£150,000.— Maurice  Sanders.  24  Harley  St. 
W.l,  architect  for   19-storey  office  building 
with    shops,    restaurant,    etc..    on    sites    in 
London   Wall.   Winchester   Ave,   Wood   St. 
etc.,  E.C.2. — A.  Kenneth  Llndy,  Joseph  Hill 
and  Ptnrs.  24  St.  Mary  Axe,  E.C. 3.  archi- 
tects for  six-storey  office  building,  St.  Mary 
Axe  and  Bevis  Marks.  E.C— T.  P.  H.  and 
E.   Braddock.  Orchard  Hse.   14  Gt.  Smith 
St,  S.W.I,  architects  for  multi-storey  office 
building.  Holbom  Viaduct  and  Snow  Hill. 
— R.  Seifert  and  Ptnrs,   34   Red  Lion   So, 
W.C.I,   architects   for   offices   at   6   and    9 
Rood  La,  E.C. — A.  F.  Westman,  Cheapside, 
E.C.2,  architect  for  nine-storey  office  build- 
ing at    125  Wood  St,  etc.,   E.C.2.— Audley 
Properties,    1    Stanhope    Gate,    W.l,    plan 
13-storey  block  of  studio  flats,  38  Abercorn 
PI,  N.W. 

Loton.  H.  F.  Scriven,  Bute  St.  Luton, 
plan  workshop  and  offices.  Duke  St. 

Lytham,  Lanes.  W.  C.  Evans  and  Co., 
Chadwick  Rd,  Eccles.  Lanes,  plan  factory 
on  part  of  former  R.A.F.  Camp,  near 
Warton.  Architects:  Scherrer  and  Hicks, 
Harcourt  Hse,  Cavendish  Sq,  W.l. 

Maidstone.  New  Thornhill  Estates,  Foley 
Hse,  Sittinjjbourne  Rd,  plan  three-storey 
block  of  21  flats.  Park  Ave.—Manor  Hall 
Ltd.   plan    108   bungalows  off   Queen's   Rd. 

Manchester.  Isaac  Ncild  Co.,  47  Market 
St,  Manchester  1,  plan  20  three-storey 
mnisonnettcs.  Palatine  Rd. — 24  flats  planned, 
Wilmslow  Rd,  Withington,  by  P.  Hamer, 
Swinton,  Manchester. 


V.    G.    Yeomans,    WcsibdolL 

A\^,  Mansfield,  plan  37  HighfieM  Ave 
buns&lows. — Sdentific  Buildiiig  Coniractivs 
Ltd..    Quarr>dale     Rd.    Suitoii4n-Ashtitld» 

gan  25  houses  and  bua«ak»K^  Fairholine 
ri\^, 

MttrdL  Crom^-ell  Development  C(k« 
Co\xntr\\  plan  de\^opineat  of  sixsicrc  site 
near  Bad«eney  Rd  estate  for  T2  pri>'aie 
houses  and  fi\'e  shops. 

MeiseysMe.  Metal  Box  Ctv.  Baker  St. 
W.L  plan  £1  million  packa^iing  factory  on 
Wirral  15-acre  site. 

MflfoN  Havta.  Davis  Estates.  346  Kilhum 
Hifih  Rd.  N.W.(k  pbn  7t>  dieUin«Ss  Bunkeis 
HiU  estate. 

MHdHHA.  J.  F.  FarquKarson  and  Ptnn« 
34  Queen  Anne  St.  W.L  structural  consuh- 
ing  engineers  for  Shirley  and  Warbey  Bax 
Co.*s  Christchurch  Rd  premises. 

NewcMtle.  S.  Maclean  and  Co..  Hadrian 
Wks,  Heaton  Rd,  plan  extension$.~-Edu» 
cational  Committee.  Tender :  Alterations  and 
additions  to  Middle  St  Technical  Hish 
School.  Education  Architect.— T.C.  plan  U5 
houses,  12  flats  and  oa rages  on  Newhifgin 
Hall  estate  at  £267.640  and  £10,680  paviUon 
on  King  George  pla>ing  Held,  Fenham. 

New  Mflb.  Rowlinson  Construction  Ltd.. 
249  London  Rd.  Hazel  Grove,  South  Red* 
dish,  plan  142  awellings»  Mellor  Rd. 

NottinghMn*  Roman  Catholic  teachers* 
training  college  planned  at  £i  million. 

Oakcagatct.  Gasel  Ltd..  Leonard  St, 
Oakengates,  plan  factory  extensions. 

Oxford.  Hospital  Board,  Banbury  Rd, 
Oxford,  plan  £100,000  sick  admission  unit 
at  Borocourt  Hospital.  Architects:  Powell 
and  Moya,  36  Gt.  Smith  St,  S.W.K 

PMcrboroiigh.  F.  Perkins  Ltd.  plan  exten* 
sions  to  Oxney  Rd  factory. — ^J.  P.  Hall  and 
Sons  plan  extensions  to  Queen*s  Walk 
factory. 

Plymottdi.  T.C.  plans  £22,000  Burrington 
factory  for  Cluett  Peabody  and  Co. 

Portsmouth.  J.  Cockerill  and  Son.  67 
Commercial  Rd,  Portsmouth,  plan  £100,000 
factory,  St.  George's  Sq. 

ShelReld.  Hadfield,  Cawkell  and  Davidson, 
17  Broomsgrove  Rd.  Sheffield  10,  architects 
for  University's  £390,000  third  men's  hall  of 
residence. — Adams,  Holden  and  Pearson,  38 
Gordon  Sc|,  W.C.I,  architects  for  seven- 
storey  radiotherapy  centre,  Whitham  Rd, 
Broomhill.— Robert  Neill  and  Co.  (Sheffield), 
28  Trippett  La,  Sheffield  1,  plan  offices  on 
598  sq  yd  site  at  Scotland  St  and  Solly  St. 

Slough  1I.C.  Tender:  236  dwellings.  Par- 
launt  Park,  Langley.  Engineer. 

Stalnei.  Kelvin  Construction  Co.,  Long 
Drive,  Greenford,  Middx,  controctor  for 
£100,000  research  laboratory  ot  The  Cause* 
way,  Staines,  for  Fetters  Lta. 

Stevenage.  Former  and  Dark,  Romney 
Hse.  Tufton  St,  S.W.I,  architects  for 
£1  million  factory  for  Bowater  Paper  Cor- 
poration Ltd. 

Stockton-on-Tees.  P.  R.  MIddleton  and 
Ptnrs,  111  Albert  Rd,  Middlesbrough,  archi- 
tects for  £130,000  grammar  school  for 
Durham  Diocese. 

Torquay.  Select  rlcs  and  Coinmechs,  Meter 
Hse,  Factory  Row,  Castle  Circus,  Torquay, 
plan  factory  and  offices.  Fore  St. 

Wallingford.  Ministry  of  Works  (Archi- 
tects' Dept..  Abell  Hse.  John  Isllp  St,  S.W.I) 
plan  £200,000  extensions  at  Hydraulic  Re- 
search Lnboratories. 

Watford.    M.    of    Works    plan    £300.000 

Shysics  group  buildings  at  D.S.LR.  Building 
Research  Station,  Watford. 

Wednenbury.  £1,800  Oxford  St  street  light- 
ing added  to  1961-62  programme. 

West  Bromwieh  B.C.  Tender:  184  mnlson- 
nctlcs.  Architect. 

Wilton,  Wilts.  Installation  of  street  lighting 
to  serve  further  development  at  Scugrim 
estate  planned. 

Wlndon  B.C.  Provision  of  traffic  signals 
pliinncd  at  Drove  Rd/Groundwell  Rd. 

Wrevham  B.C.  Tender:  (a)  66  dwellings, 
Montj/omcry  Rd :  and  (b)  14  dwellings, 
Lornc  St /Park  St.  Surveyor. 
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NEW  COMPANIES 


Extracted  from  the  Register  issued  by  Jordan 
and  Sons  Ltd.,  126  Chancery  La,  WXIJ. 

Abd  Hcadiig  aod  ElecCrlcal  Eaghiccn 
Ltd^  59  Aylesbury  St,  Bletchley.  Nom.  cap. : 
£100.  Dirs.:  Leslie  S.  HaU  and  Cyril  B. 
Coley. 

Bcndlx  Ericnoa  U.K.  Ltd.  To  acquire  the 
Instrument  Division  of  Ericcson  Telephones 
Ltd.,  as  manufacturers  of  and  dealers  in 
electronic,  electrical,  nucleonic,  mechanical, 
optical  and  hydraulic  articles,  components, 
systems,  etc.  Nom.  cap.:  £109,000.  Dirs.: 
John  H.  Mitchell,  35  Lucknow  Drive, 
Nottin^am;  Eric  G.  Monk,  15  De  Vere 
Gdns,  W.8 ;  John  H.  Reed  and  Charles  C. 
TillinghasL 

A.  E.  Bloore  Ltd.  To  take  over  business 
of  an  engineering  or  electrical  manufacturers 
carried  on  at  Llanbedr  by  A.  E.  Bloore.  etc. 
Nom,  cai). :  £5.000.  Dirs. :  Albert  E.  Bloore 
and  Marjorie  Bloore,  Erw  Fair,  Llanbedr. 

T.  A.  Bozall  and  Co.  Ltd.,  20  Balcombe 
Rd,  Horley.  Surrey.  Electrical  contractors, 
etc.  Nom.  cap.:  £10,000.  Permanent  dirs.: 
Thos.  A.  Boxall  and  Elizabeth  M.  Boxall. 

B.SJI.  (Monaivh  Electric)  Ltd.  Electrical 
and  general  engineers,  etc.  Nom.  cap.: 
£50.000.  Dirs.:  Daniel  M.  McDonald. 
Hammer  Hill.  nr.  Bridgnorth,  Salop;  and 
Wm.  L.  Hewitt,  Cedars  Ave,  The  Paddock, 
Kingswinford,  Stafb. 

Datasonde  Ltd.  Instrument,  electronic, 
electrical  and  mechanical  engineers,  etc. 
Nom.  cap.:  £100.  Dirs.:  to  be  appointed 
by  subs.  Subs.:  J.  S.  Camp,  239  Holland 
Rd,  Clacton-on-Sea :  and  D.  B.  J.  Stevens, 
36  Hatherley  Rd,  Sidcup. 

Electric  AppUaoccs  (Swansea)  Ltd.,  18a 
Castle  St,  Swansea.  Nom.  cap.:  £100.  Dirs.: 
Derek  B.  G.  Wignall  and  Derek  Dawson. 

Electrosfl  Ltd.  Importers  and  exporters  of 
and  dealers  in  and  manufacturer's  of  glass, 
glassware,  glass  products,  etc.  Nom.  cap.: 
£25,000.  Dirs.:  not  named.  Subs.:  Peter 
H.  D.  Ryder  and  Kenneth  H.  Chapman, 
15  Curzon  St,  W.l. 

EI-Tronic8  Co.  (Gt  Britafai)  Ltd.,  22 
Queen  St,  E.C.4.  Manufacturers  of  and 
dealers  in  electronic  and  electrical  com- 
ponents, etc.  Nom.  cap.:  £1,000.  Dirs.:  Paul 
M.  Kovany  and  Stuart  J.  Myers. 

Esisolder  Iron  Co.  Ltd.,  9  Liverpool  Gdns, 
Worthing.  Electrical  contractors  and  engin- 
eers, etc.  Nom.  cap.:  £100.  Dirs.:  Rednald 
G.  Rhode-Knight  and  Margaret  Rhode- 
Knight. 

EtabHnemcBti  Hoover  Sodete  AooD^mie. 
British  address:  Perivale,  Greenford,  Middx. 
Registered  in  Republic  of  France  in  1953, 
to  manufacture  and  sell  mechanical  or 
electrical  apparatus,  etc.  Capital :  600,000,000 
francs.  Name  of  person  authorised  to  accept 
service:  Harold  u.  Meads,  Perivale,  Green- 
ford,  Middx. 

FenneOs  Electrical  Ltd.,  31  Queens  Rd, 
Nuneaton,  Warwicks.  Manufacturers  of  and 
dealers  in  radio  aoparatus,  etc.  Nom.  cap. : 
£5.000.  Dirs.:  Walter  W.  Fennell  and 
Geoffrey  J.  Fennell. 


J,  amd  M.  Gneawood  Ud^  367  Aberoele 
Rd,  Old  Colwyn,  Denbighshire.  Electncal 
engineers,  etc.  Nom.  cap.:  £2,000.  Dirs.: 
Maurice  A.  Greenwood,  Charles  Randle, 
Joan  K.  Greenwood  and  May  G.  Randle. 

W.  Groves  Ltd^  9  Edward  Rd,  Birming- 
ham 12.  To  take  over  the  business  of 
manufacturins  electrical  en^neers  carried 
on  at  Balsall  Heath,  Birmmgham  12,  by 
W.  and  Mrs  F.  I.  Groves,  etc.  Nom.  cap.: 
£3,000.  Dirs.:  Wm.  Groves  and  Mrs  F.  I. 
Groves. 

Tayfas  DevelopmcBts  Ltd«  To  carry  on 


business  of  civil,  mechanical,  electrical  and 

Eneral  engineers,  etc  Nom.  cap.:  £100. 
ITS. :  not  named.  Subs. :  John  O.  W.  Flood, 
3  Vine  Hse,  Hampton  Court  Rd,  MoJoey, 
Surrey ;  and  Angus  H.  Taylor,  15  WavendoB 
Ave,  W.4. 

Tele-Electric  Wbriiif  Ltd^  72  Leiditon  Rd, 
Ealing,  W.13.  Nom.  cap.:  £1,000.  Din.: 
Reginald  E.  Sarro,  John  V.  Sims  tod 
Leonard  E.  Sims. 

A.  J.  Whetton  Ltd.  Electrical  engineeii, 
etc.  Nom.  cap.:  £6,000.  Dirs.:  to  be 
appointed  by  subs.  Subs.:  Arthur  J. 
Whetton,  7  Fairoak  Drive,  S.E.9:  and  Harry 
S.  T.  Penning,  ISa  Winchester  Ave,  N.W.6. 


GAZETTE  ANNOUNCEMENTS 


COMPANIES  ACTS 

G.D.S.  Rentals  Ltd.  Petition  for  winding- 
up  to  be  heard  before  the  Hieh  Court  of 
Justice,  Strand,  W.C.2,  on  16  Jan.  Persons 
intending  to  appear  to  notify  Kinch  and 
Richardson,  180  Fleet  St,  E.C.4,  by  1  p.m., 
14  Jan. 

Albert  Mfllcr  and  Co.  (Sonthport)  Ltd. 

Petition  for  winding-u|)  to  be  heard  before 
the  County  Court  of  Liverpool,  Fifth  Floor, 
India  Bldg,  Water  St,  on  6  Jan.  Persons 
intending  to  appear  to  notify  Cuff  Roberts 
and  Co.,  34  Castle  St,  Liverpool  2,  by  6  p.m., 
5  Jan. 

R.    Sommers    (Devon)    Ltd.    Mr    R.    A. 

Hawken.  Bank  Chmbrs,  1  John  St,  Bedford 
Row,  W.C.I,  and  Mr  G.  A.  Wale,  Walter 
Hse.  418-422  Strand,  W.C.2.  appointed 
liquidators  at  extraordinary  general  meeting 
on  28  Nov. 

E.W.D.  (Electrics)  Ltd.  Mr  P.  Cardwell, 
93  Queen  St.  Sheffield  1,  appointed  liquidator 
as  from  7  Dec. 

Pearl  Indostries  Ltd.  Creditors  to  send 
details  to  liquidator:  P.  R.  Hackett,  18 
Greenfield  Cres,  Birmineham  15,  by  15  Jan. 
Formal  notice:  all  creditors  to  be  paid  in 
full. 

Ice  Qoeeo  Refrigeraton  Ltd.  Meeting  of 
creditors  to  be  held  at  offices  of  Radtord, 
McColl  and  Co.,  12  Portland  St,  South- 
ampton, on  22  Dec,  at  2.30  p.m. 

United  Sewing  Machines  (Mayfair)  Ltd. 

General  meetings  of  members  and  creditors 
to  be  held  at  offices  of  S.  G.  Banister  and 
Co.,  15  Golden  Sq.  W.l,  on  5  Jan.,  at 
11.45  a.m.  and  12  noon,  respectively. 

Arthur  C.  Symons  Ltd.  Mr  T.  J.  Woods, 
39  Hermitage  Rd,  Hitchin,  Herts,  appointed 
liquidator  at  extraordinary  general  meeting 
on  25  Nov. 

Feaa  Electrical  Ltd.  Mr  R.  A.  Hawken, 
Bank  Chmbrs,  1  John  St,  Bedford  Row, 
W.C.I,  and  Mr  G.  A.  Wale,  Walter  Hse, 
418-422  Strand,  W.C.2,  appointed  liquidators 
at  extraordinary  general  meeting  on  28  Nov. 

Pool  Electrics  (Blackpool)  Ltd.  Mr.  J.  L. 

Haeue,  Bank  Clinmbers,  7  South  King  St, 
Blackpool,  appointed  liquidator  at  extra- 
ordinary general  meeting  on  17  Nov.  for 
the  purpose  of  voluntarily  winding-up. 


MEETINGS  TO  NOTE 


FRIDAY,  30  DEC. 

A.S.E.E.  (Coventry  and  District).  "Develop- 
ment of  Electr'cal  E'^uipment  for  Machine  Tools,*' 
J.  N.  Leah.  E.M.E.B.  Sports  and  Social  Club. 
Merrick  Lodge.  Sandy  Lane.  7.30  p.m. 

MONDAY,  2  JAN. 

f.E.E.  (S.  Midlands).  Discussion:  "Broadening 
University  Courses."  Joint  meeting  with  Education 
D'scuss'on  Circle.  James  Watt  Memorial  Institute, 
Birmingham.  6.30  p.m. 

Plastics  Institute.  "Plastics  and  Textiles," 
H.  A.  Thomas.  In^»iturion  of  Electrical  Engineers, 
Savoy  PI,  London  W.C.2.  2.30  p.m. 

f.E.S.  fB'rmingham),  Display  of  I'ghting  fluings. 
Benneu  Hall.  Y.M.C.A.,  Snow  Hill.  6  p.m, 

TUESDAY,  3  JAN. 

I.E.E.  CN.  Midlands).  "Water-Turblne-Driven 
Induction  Motors.*'  C.  L.  C.  Allan.  Leeds  and 
County  Conservative  Club.  South  Parade,  Leeds. 
(.30  p.m. 


WEDNESDAY,  4  JAN. 

I.E.E.  (Southern).  "The  Planning  and  Eco- 
nomics of  Telecommunication  Plant."  C.  J, 
Stubbington.  The  University,  Southampton.  7  p.m. 

I.E.E.  (SheflRcId).  Christmas  Holiday ,  Lecture : 
"Coinur  Television,"  R.  Feinberg.  City  Hall, 
Sheffield.  3  p.m. 

I.E.E.  (Tces-s'de).  "The  Fylingdales  Early 
Warning  Siaton,"  D.  R.  Evans.  Cleveland 
Scientific  and  Technical  Institution.  Middles- 
brough. 6.30  p.m. 

British  iNSTrrxmoN  op  RAr>fo  Enginffrs 
(Radar  Group).  "Automatic  Techniques  in  Civil 
Air  Line  Cotmuni-sfinns  Systems.'*  W.  E.  Brunt. 
London  School  of  Hyu-ene  and  Tropical  Medicine. 
Kcppcl  St.  W.C.I.  6.30  p.m. 

Society  op  Instrumfnt  Technology  (S.  Yorks), 
"Instruments  and  Cherry  Blossom — ^Some  Im- 
pressions of  a  Technical  Visit  to  Japan."  W.  C. 
Hesclwood.  University,  St.  George's  Sq,  Shef- 
field I.  7  p.m. 


Leslie's  Electricals  Ltd.  Mr.  H.  I.  Tibury. 
112  Crescent  Rd,  Reading,  appointed 
liquidator  at  extraordinary  general  meeting 
on  14  Nov.  for  the  purpose  of  voluntarily 
winding-up. 

Ideal  Electrics  (Middlesbmaidi)  Ud.  Mr. 

R.  W.  Hellyer,  Brotherton  Chambers,  West- 
gate,  Leeds  1,  appointed  liquidator  as  from 
18  Nov. 

LeamlQRtoo   Electrical    Installatioos  Ui 

Mr.  R.  F.  Bendall,  126  Colmore  Row, 
Bimningham  3,  appointed  liquidator  at 
extraonJinary  general  meeting  on  21  Nov. 
for  the  purpose  of  voluntarily  winding-up. 

Don  Electrical  Co.  Ltd.  Creditors  to  send 
details  to  liquidator :  P.  Cardwell,  93  Queen 
St,  Sheffield  1,  by  31  Dec. 

Treforcst  Electrical  Services  Ltd.  General 

meeting  to  be  held  at  offices  of  South 
Wales  Switchgear,  Blackwood,  Men,  oo 
30  Dec.,  at  10.30  a.m.,  for  the  purpose  of 
having  an  account  of  the  winding-up  laid 
before  the  members. 

H.  V.  Cofanas  and  Co.  (Electrical  (>»• 
tractors)  Ltd.  Liquidator:  W.  Le*Resdie 
Hand,  Colmore  Hse,  21  Waterloo  St, 
Birmingham  2,  released  as  from  21  April. 

Mead  and  Jeffery  Ltd.  Mr  R.  A.  Hawken, 
Bank  Chmbrs,  1  John  St,  W.C.I,  appointed 
liquidator  as  from  23  Nov. 

BANKRUPTCY  ACTS 
Receiving  Orders 

Bridgwater.  L.  A.  James,  radio  and  elec- 
trical engineer,  carrying  on  business  as 
Domestic  Electrics,  at  42  Clare  St.  Recdviog 
order  dated  8  Dec. 

Nottingham.  T.  K.  Underwood,  radio, 
television  and  appliance  retailer,  formerly 
carrying  on  business  in  partnership  as  Four- 
ways  Electrical  Services,  at  68  Carter  U, 
Mansfield,  and  18  Market  PI,  Shirebroot 
Receiving  order  dated  9  Dec. 

Macclesfield.  C.  Powell,  electrical  ennneer, 
carrying  on  business  as  Cooke  and  Co., 
at  Station  Rd,  Wilmslow.  Receiving  order 
dated  6  Dec. 

Oldham.  A.  Myers,  salesman  and  electrkal 
appliance  mechanic,  of  102  Greenwood  St. 
Receiving  order  dated  7  Dec. 

Public  Examinations 

Edmonton.  L.  Smith,  electrical  retailer. 
carrying  on  business  as  Smiths  Electrics  of 
134  Chase  Side,  Enfield.  Pubh'c  examination: 
10.30  a.m.,  21  Feb.,  at  Court  Hse,  Fore 
St,  N.18. 

Leeds.  J.  W.  McEvoy,  electrical  appliance 
dealer,  carrying  on  business  as  Domestic 
Electrics  at  z46  Easterly  Rd.  Leeds  8.  Public 
examination:  10.30  a.m.,  14  Feb.,  County 
Court  Hse,  Albion  PI,  Leeds  1. 

Application  for  Discharge 

High  Coart  of  Justice.  G.  W.  May,  elec- 
trician, formerly  carrying  on  business  at  2t 
First  St,  Chelsea.  Order  made,  on  4  Nov^ 
on  application  for  discharge:  Discharged  as 
from  4  Nov.,  1961. 

Rescinding  Order 

Rochester.  C.  E.  Purcell,  electrical  coo- 
tractor,  formerly  carrying  on  business  as 
E.  Purcell  and  Son,  at  13  Wrotham  Rd, 
G*-avesend.  Rescinding  order  dated  17  Oct: 
all  debts  paid  in  full. 
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FUSE-SWITCHES 

for  voltages  not  exceeding  600  voles 

AKE    LIGHT    WORK    OF    HEAVY    LOADS 

Complying  with  BS  3185, 19S9,  the  range  comprises 
60,  100,  150,  300  and  400  amp  sizes,  all  fitted 
with  Aeroflex  high  breaking  capacity 
rewiieable  cartridge  fuse-links  of  dimensions  to 
the  provisions  of  Appendix  J,  BS  88. 
In  order  to  exploit  the  lime  lag  and  non- 
^eing  characteristics  of  Aeroflex  Fuses,  these 
switches  have  been  tested  beyond  the  require- 
ments of  the  British  Standard. 
MAKING  CAPACITY :  46  k.a.  FUSE  BREAKING  CAPACITY :  46  k.a. 
SWITCH  BREAKING  CAPACITY :  5  to  6  times  raced  current  at  0.3  power  faaor. 


Parmiter  Hope  &  Sugden  Ltd. 
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